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JANUARY 3.

The Presiden t
,
GENERAL ISAAC J WISTAR , i n the chair.

Sixty- th ree persons presen t .

A paper entitled The Interpretation of Certain V erses of the

First Chapter of Genesis in the Light of Paleontology,
” by Henry

C
_

. Chapman , M . D .
,
was presented for publ ication .

The Coun ci l reported that the following Standing Committees
had been appoi nted to serve during the ensu ing year :

ON LIBRARY .
—W. . .W Ruschenberger, M . D .

,
Henry C.

Chapman , M . D ., Gavin

b

W. Hart , Charles P. Perot and J. Bernard
Brinton

,
M . D .

ON PUBLICATIONS .
— J0hn H. Redfield

,
Charles E . Smith , Thomas

Meehan
,
George H . Horn

,
M . D .,

and Edward J Nol an , M . D .

ON INSTRUCTION AND LECTUREs.
—Charles Morri s , Isaac C.

Martindale,Haro ldW ingate, George A. Rex
,
M . D .,

and J Bernard
Brinton , M . D .

STANDING COMM ITTEE OF COUNCIL ON BY -LAWS .
— W. S. W.

Ruschenberger, M . D .
,
Theo . D . Rand, William Sel lers and Isaac

J Wistar.
2
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The deaths of ‘Vm. S. Pine
,
a member and P. R. Hoy, a cor~

respondent
,
were announced .

The death on the 3rd i n st. ofISAAC C. MARTINDALE
,
th e Treasurer

of the Academy, having been announced the fol lowing minute was
adopted
The Academy ofNatural Sciences of Philadel ph ia

,
i n view of

the sudden death of Mr. ISAAC C. MARTINDALE
,
i ts late Treasurer

,

expresses i ts profound regret thereat, and records its sense of the
great service rendered by him in the fai thful

,
l aborious and efficient

d ischarge of his duties as custod ian of the Academy’s funds.
As a natural ist Mr. Martindale won th e confidence and respect
of his fellow Academicians. He was regarded as one of the best
analy tical botan ists i n the United States. His knowledge of special
American

,
European and Australian floras was very exact and wide.

His herbarium was one of the standard col lecti on s of the country,
frequen tly consulted by students of plan ts and always generously
placed at the servi ce of hi s fell ow botan ists .
As an entomol ogist he had acquired a good knowledge and
a valuable collection ofLepidoptera. At his death h e was the V ice

President of the American Entomol ogical Society and Ento
mological Section of the Academy .

Mr. Martindale’s relations to h is associates were always most
pleasant and helpfu l . His i nvariable courtesy , wil l ingness to aid
hi s fel low natural ists and his unselfish i nterest in the advancement

of science and especial ly the prosperity of the Academy are here

most cordially recognized and reco rded .

Metamorphism ofSedimentaryRocka— MR . J0 8. WILLCOX stated
that he had observed an example of the metamorphi sm of sedi
mentary deposits into crystal line rocks on an isl and in Rideau Lake,
Canada , about 40 miles n orth of Alexandria Bay . At th is local ity
the Laurentian gran ite i s covered by gneiss rocks wh ich in some
cases appear l ike a coarse granite contain ing c leavab le feldspar

'

as

large as an egg. The sedimentary origi n of these gneiss rocks i s
indicated by many enclosed

,
smooth , round quartz pebbles some of

which are more than two inches in diameter.

JANUARY 1 0 .

The President
,
GENERAL ISAAC J WISTAR, i n the chai r .

For ty person s present .

Papers under the following titles were presen ted for publ ication
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Oh a now extinct species of Cyprin idae, by Edw. D . Cope.
On the Inheritance of Modifications due to the Disturbance of

the Early Stage of Development i n the Japanese Domesticated
Races of Gold Carp ,

” by John A . Ryder.
The Vascular Respiratory Mechanism of the Vertical Fin s in the

V i viparous Embiotocidae,
”
bV John A. Ryder.

JANUARY 1 7 .

The President GENERAL ISAAC J VVISTAR ,
i n the chair.

Fifty - th ree persons present .

Papers under the fol lowing titles were presented for publ ication

Catalogue of the Crustaceans in the Museum of the Academy
of Natural Sciences of Phi ladelph ia

,
by Benj amin Sharp, M . D

Description of a New Species of Neotoma
,

” by Witmer Stone .
Mr. CHAS. P. PEROT was elected Treasurer to fill the vacan cy
caused by the d eath of Mr. Isaac C. Martindale .

JANUARY 24 .

The President, GENERAL ISAAC J VVISTAR ,
i n the chair .

Fifty- nin e persons present.

A paper entitl ed New Species ofNorth American Fungi from

various locali ties,
” by J. B. E l l i s and B. M . Everhart, was presen ted

for publ ication .

The death s of Dr . J. S . Newberry and Sir R ichard Owen
,
corres

pondents, were announ ced

The Farms ofEden tulous Jaws in the Human Subject. — Dr. HAR
R ISON ALLEN demonstrated the peculiari t ies of the edentu lou s
upper and lower j aws of the human subj ect . He held that the
s tatemen t made that th e j aws exhibi t the resul t of un iform absorp
tion of the alveolar p rocesses was not true. The bone tissu e which
held the teeth i n place being a complemental struc ture i s indeed
rapid ly absiorbed after the teeth are lost . But when the alveo lar
processes have d isappeared , a secondary process ofadaptive hyperos
tosis takes pl ace . These statements relate in the main to the upper

jaw, but the concl usions can be appl ied al so to the lower j aw .

This adap t ive process o ccu rs i n three regions
,
namely

,
that for

the incisor teeth , that for the canine tooth and the first bicuspid tooth ,
and that for the second bicuspid tooth and th e mol ar teeth . These
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regions answer rough ly to those occupied by variou s kinds of teeth
,

and differ in much the same way as the incisiform
,
caniniform

and molariform teeth differ from one another. The region of the
i ncisor teeth i s compressed and beaked

,
that ofthe canine tooth and

the first bicuspid tooth i s coarsely coni cal or tubercular
,
while th at

of the second bicuspid and molar teeth is ei ther broad and massive
,

or compressed . It i s rare to find an edentulous denta l arch uni
formly hyperostosed or un iformly atrophied , but one or more of the
regions above named assume the form described , or at least exhibit
indication s of changes differen t i n character from the mere loss of
the alveolar processes.
The l ower j aw passes up in fron t of the upperJaw 1 11 aged ind ivid

nals who have lost teeth . As a resu lt, th e attri tion of the in cisorial
region of the lower Jaw is secu red against the front of the upperjaw.

The resu l t attain ed by such attrition Dr. Allen cal led “ shearing .

”

Shearing takes place ln proportion as the u pper j aw at its anteri or
arc is beaked . It i s in teresting to find that when “ shearing ” i s
presen t the ar ticul ar surface of the condyl oid process i s invariabl

l

y
at the anterior part .
The loss of the alveolar process i n the i ncisorial region of the
upper j aw causes the in cisi ve foramen to assume an absol utely new
position in relation to the l i ne of masti cation . It exhibits a dispo
sitiou to l ie in the den tal arch instead of back of it . The at tri
tion by shearing however, protects the contents of the foramen
from pressu re.
The region in the upper alveolar arch directly back of the l ast
molar is apt to become symmetrical ly hyperostosed. These masses
appear to be dominated by the pyramidal process of the palatal
bones and the pterygoid proces s of th e sphenoid bone. At least
they are not used for mastication .

The subd ivi sion of the teeth in to kinds
,
which answer to the

i ncisors, canin es , bicuspids and molars, correlates to the strongest
suture l ines i n the face, th at is to say,

the incisors correspond to th e

premaxillo
- Vomerine j unct ion , the canine and first bicu spid to the

fronto -maxillaryjunction,
and the remaining teeth to the fronto -malar

jun ction .

The edentul ous skul l s examined were 1 4 i n number, distributed
as fol l ows ; Ancient Egyptian , 3 ; Arabian , 2 ; Hindu , 2 ; Peru
vian

, 2 Negro
,
1 N . A. Indian , 2

‘

Anglo -American , 2 . Of th is
number th e Anglo -Americans alone could by any possibil i ty repre

sen t the teeth of persons who could have worn artifical teeth , and in
this way modify the act of mastication in the aged . Sin ce one of
the Anglo -American crani a was th at of an idiot

,
the probabil ity is

reduced to a min imum th at an art ificial denture had been used
during l ife in any of the specimens exami ned .
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Entire arch hyperostosed, 3 .

l Enlire arch absorbed , 4 .

Left side arch hyperostosed ,

Right side arch hyperosrosed, 0 .

Left side arch absorbed , 2 .

Right side arch absorbed
, 4 .

Region ofincisors hyperostosed beaked 6 .

Reglon ofincisors sheared,

Right and Le ft , 2 .

Region ofcanine and first bi- cuspid hyperostosed Left , 1 .

4
Right , 1 .

Right and Left , 2 .

IRegion ofcanine and first bi- Cuspid absorbed Left , 0 .

L Right , 0 .

Region ofsecond bicuspid and Egg
“and Left ,

molars hyperostosed n fit ’ 1 :
Right and Left , 0 .

Region of second bicuspid and
Le ft

, 1 .

molars absorbed
Right , 2 .

Region of second bicuspid and
and Left ,

(

2

,
molars beaked

Right , 0 .

Symmetrical hypero< toses in alveolar arch in front ofpterygoid process 8.

Inmsi've foramen in lme ofdental arch 8.

It is
'

noteworthy that from the enti re seri es only four showed com

plete absence of any secondary bone adaptation consequent upon
the loss of alveolar processes

,
and that al l of these were from civil

ized races
,
two ancient Egyptian and two Anglo-American . The

want of harmony between the secondary adaptations probably cor
relates with the irregular rate at which the teeth are lost . Individ
ual pecul iarit ies i n this regard are doubtless n umerous .
Dr . Allen assumed that the coarse food of savage and semi - savage
peopl e caused the jaws even in an eden tulous condition to be used
actively in the act of masti cat ion

,
whi le the more carefully prepared

food suitable to the aged of civil ized people enabled the j aws to have
comparative rest , and hence the mechan ical condition s wh ich pre
determined the local ization of new structures were not active. The
speaker concl uded that the series of observations strengthen s the
posi t ion taken that the same forces whi ch differentiate the ki nd of
teeth operate in fashioning the shape of th'

ejaws, even after the loss
of the teeth .

Dr . C. N PIERCE remarked that the fou r superior arches , which
Doctor Allen has presented as being representatives of civi lized
races

,
could not be accepted as indicating a uniform condition of

edentu lous j aws at the present t ime . The crania collected from
civi lized communities i n the futu re will

,
in their edentulous jaws,

certain ly show less i rregul arity in the individual al veolar ridges
than was present in the several specimens exhibited by Dr.
Allen

,
and in the absen ce or presence of a ridge would not
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d isplay the uniformity seen in th e four exhibited . In th e future
,

the greatest vari ation s wil l certainly be exh ibited . In some a prom
inence wil l be presen t, which i n l ife amounted to almost a monstros
ity, whil e i n others there wil l be found a complete at 1ophy or
absorption of the enti re 1 idge in both the superior and inferior
max i lla . The symmetry of the ridge wil l i n a measure be due to
the uniformi ty ot

'

pressure from an art ificialdentu re, and an absence of
the f

'

o i ces al luded to by Dr. Allen
,
which doubtless had had in some

cases an influence 1 11 th e secondary development of bony stru cture ,
while those parts were forced to perform the function of the teetli
Which had been prematu rely lost , though some of the prominences
to which attention had been d rawn

,
were, in the es t imation of Dr .

Pierce , due to th e difference in the time of the loss of the teeth .

Why some maxil l aries should show su ch comple te atrophy, whi le
others had secondary devel opment, Dr. Pierce coul d not explain , but
he bel ieved i t was associated with temperamental and n utritional
cond itions . The development certain ly i ndi cated a heal thy recupera
tive power on the part of the individual .
With reference to the protrusi on ofth e lowerjaw and chin , and the
change in adaptat i on of condyle to glenoid cavi ty , whi ch Dr . Allen
had so aptly i l lustrated

, D r. Pierce thought they cou ld be explai ned
u pon the prin c iple of use and d isuse , with adaptation of stru ctu res.
In i nfancy , the angl e resu l ting from the relation of the ramus to the
body of the bone was much greater th an a right angle

,
i ndeed the

ramus was but l i ttl e above the same hori zontal plane occupi ed by the
body of the bone

,
and the j aw was capable on ly ofverti cal and antero

posterior motion
,
such as i s essential to sucking or nu rsing. As the

three true or permanent mol ars are developed
,
the ramus assumes its

vertical position , formi ng almost a right angle with th e body of the
bone . and at the same time making lateral or horizon tal movemen t
possible while estab li sh ing the concomitant relation between the
condyles and glenoid cavi ties . As these permanent molars later i n
life are lost

,
the force upon the j aw i n occlusion is confined to the

anterior part or incisive l ocal ity
,
wh ich would necessari ly tend to

increase the angle and protrude the chin . This occurs sometimes
qu ite early in l ife and while al l the anterior teeth are i n position .

At the same time that the vertical motion is exerting thi s influence
the necessity for lateral motion has ceased , by the loss of the
grinders ; hence the change in the rel ative position of the condyl e,
whi ch was so wel l shown by the previou s speaker , and which has
been necessi tated by a retu rn to the vertical and anteroposterio r
motion common to i nfancy , with the loss of the horizontal o r lateral
motion of maturi ty .

In consequence of his el ection to th e offi ce of Treasurer , Mr.

Chas . P. Perot resigned from the Finance Committee. DR. GEO . H.

HORN was elected to fill the vacancy .
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JANUARY 31 .

The Presid ent, GENERAL ISAAC J WISTAR
,
in the chair.

One hundred and one persons present .

The deaths of Nicholas Koksharow and Axel Gadol in , corre

spondents, were announced .

MR. THOMAS A. ROB INSON was el ected to fill a vacan cy in the

Counci l caused by the ex - officio membershi p therei n of Mr. Chas.
P . Perot.

The fol l owing were el ected members

Geo . M . Warren , Nel son H. Strong, Norris J Scott, Thomas Say
Speakman

, Cl aren ce B. Moore, Mary K. Gibson , Jr.
, J. Howard

G ibson
,
Thomas Bradley

,
Edwin Greble Dreer

,
Rich ard C. Schiedt

,

Charles N . B. Camac
,
Wm. Evans Wood , Joh n C. Sims, Will iam

D . \Vinsor, Claren ce B. Newbol d , Wm.

"

H. Joyce, Alexander J.

Cassatt, Samuel F.Houston , Alexander E . Harvey
, Charles Hacker,

Edw.A. Buckley , Jr., Mark T. Patterson , Geo. B. Heckel , Benj amin
“7 . Richards, Eugene Delano , Mal colm Lloyd , Charles H . Banes

,

Theodore C. Search , Wil liam H . Ingham and Algernon Sydney
Logan .

The fol lowing were elected correspondents z— William Libbey, Jr
of Princeton

,
N . J.,

Alfred Russel l Wal lace of Lo11don
,
G. B.

, and

G. H . Theodor E imer of Tubingen , Germany.

The fol lowing were ordered to be printed
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DESCRIPTION OF A NEW SPECIES OFNEOTOMAFROM PENNSYLVANIA.

BY VVITM ER STONE .

I have recen tly obtained th rough the kindness ofMr. J G. Dill in
two specimens of a wood rat which were secured near the top of

South Mountain ft ) , Cumberl an d County, Penna ,
some six

miles from Pine Grove
,
at a point known as Lewis’s Cave ,

which constitute the first record of the occurrence of the genus

Neotoma i n th is State.
The first specimen of this rat secu red by Mr. Dill i n was a

male
,
and was taken i n a trap set for raccoons. It was at on ce rec

ognized as differen t from the common brown rat, and was preserved
wi th a View to having i ts identi ty settled , but was afterward unfor

tunately lost.
The next day

,
Dec . 2

,
1892

,
a female specimen was secured and

was b rought to me in the fl esh . At my request Mr. Dil l i n wrote
to friends who were hunting on South Mountain and secu red one

more specimen .

After comparing these two specimens with a series of Neotomas

from the col lection of the American Museum of Natural Hi story
k indly loaned m e by Mr. F. M . Chapman and some specimens

loaned by Dr. C. Hart Merriam , of the U . S. Department of Agri

cultu re, I am convin ced that they represen t an undescribed species,
for which I propose the name of Neotomapennsylvanica.

This species may be disti ngu ished from N. floridana. of the South
Atlantic and Gulf States by its larger size, i ts densely hai ry and
di stinctly bicolored tai l and by certai n wel l marked cran ial charac

ters.
The specimens here described are both females

,
and are perhaps

not quite ful l sized though evidently adul t . The male specimen ,
according to Mr. D 1llin

’

s accou nt
,
must have been at least twenty

inches (508 mm .) l ong , and had the tai l more hairy than th e two in
my possession . The detailed description follows

Neotomapennsylvan ica sp. nov . Pennsylvan iaWood Rat .

Type No. 156 Col lection of W itmer Stone
, 9 South Mountain ,

Cumberl and County, Penna.,
Dec . 2

,
1892. J G. Dil lin .

General color s imilar to that of N. floridana, pl umbeous above
with a number of black hairs interspersed and a yel lowish brown
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undertone which is pu re and bright on th e sides of th e head and

body , becoming almost a pinkish tint on the flanks. Feet and l ower

surface pure white.
Tail den sely hairy

,
surpassing in thi s respect any specimens of

either N . floridana or N. mexicana that I have seen . The color of
the tail is bl ack above and pure white beneath

,
the l ine of demarc

ation being very sharp ; viewed from directly above, the scal es are
completely h idden by the hairs . The two females in my possession
measure as fol lows

Tai l (Vert ). Hind Foot .
mm. mm.

No. 156 , Col lect ion W S 185 41

No. 157 , 190

Comparing the skul l ofN. p ennsylvanica with that of N . floridana
we find i t larger and proportion ately longer and narrower . The
upper surface i s more h early hori zontal (i. e. not so m uch curved) ,
the frontal bones are much depressed along the frontal su tu re

,
the

outer edges
‘

next to the orbits forming decided r idges . The ptery
goid processes are larger and converge more than i n N . floridana,
so that the meso - pterygoid fossa is longer and narrower. The upper
margi n of the infra- orbital foramen as viewed from above i s also
much narrower in N . p ennsylvan

'ica. The teeth are rather heavier

than in N. fioridana, and the d istance between th e anterior mol ar
and the incisor (from the alveolze) is relatively greater .
A table of cranial measurements fol lows , the measu rements of a

male (No and female (No . N . flom
’

dana from Gaines

vi ll e, Florida , Amer . Mus . Nat . Hist . col lection , being given for

comparison
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N . pennsyl

vamca.

Col l .W. Stone

No. 157 . No. 156

Occipito - nasal length 53

Basi lar length (from foramen magnum to incisor) .

Zygomatic breadth 27 27

Mastoid breadth 20 6 20

Interorbital constriction 7 66

Length ofnasals 20 21

Foramenmagnum to incisive foramen 31

Foramen magnum to palate 206

Length ofupper molar series (oh alveolae) 9 8 10

Length of incisive foramen 10 10 6

Length ofmandible (symphysis to angle) 305 30

(symphysis to condyle) 32 2 31

Coronoid process from angle 153 145

RATIOS TO BASILAR LENGTH.

Zygomatic breadth 1

Mastoid breadth

Upper molar series (on alveolae)
Incisive foramen

Foramen magnum to incisive foramen

Foramen magnum to palate .
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A NEW EXTINCT SPECIES OF CYPRINIDIE.

BY E . D . COPE .

Dr . J Lindahl, Geologist of Ill inois , recently sent me some spec
imens of fossil fishes which were found in Pulask i County , in the
southern part of that State . They are indifi

’

erently preserved on

laminae of a papier koh l of lacustrine origi n
,
which is frequently

impregnated with pyrite . Five specimens presen t characters of
val ue, but no one of them is sufficient lywell preserved to furnish all
the necessary definitions. However

,
th e specimens agree i n al l

points where comparisons can be made , so that I believe them to
pertai n to a single specie s .
The characters displ ayed by thi s fish refer i t to the Cyprinidae,
and to the neighborhood of the genus Leuciscus. In specimen N0 .

a cast of one of the i nferior pharyngeal bones is preserved
,

and this di splays th ree obtusely conical teeth of an external row
,

and a trace ofa single smal ler tooth of the i ntern al row . There
was apparently another tooth of the ex ternal row inferior to and

larger than the others ; the four fo rming a series on a curved l ine
corresponding w ith the axis of the bone . The apices of these
teeth are not perfect. The fins do not present any conspicuous
spines ; and the front of the dorsal fin is above the ventral ; mouth
terminal . These characters woul d refer this fish to Minnilus or

Oliola, but another character appears to distinguish it from these.
Thi s is the absence of scal es. In none of the dozen specimens sent
is any trace of scales to be found . As compared with the scaleless
genera

,
th e American Meda, and the Old World Aulopyge, the

present fish differs in the absence of conspi cuous spines at the front
of the dorsal and anal fins. Supposing the absence of scales to be
normal

,
I refer the Il l inoi s speci es to a new genus under the name

of Aphelz
'

chthys. The species I describe as

Aphelichthys lindahlii sp. nov .

The specific characte rs are derived from fou r specimens . These
I tabul ate as fol lows :

Fin rays

Dorsal Vert . Caudal Ve rt .
15 i
16

15

O O O O O O O O O O O O
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The caudal fin is emarginate . The general form ' i s moderately
sl ender

,
much as in our chubs of the genus Semo

'

tilus. The length

of the head measured above , enters the length to the caudal n otch
about five times ; and when measured on the side about four times ;
and the depth at the front of the dorsal fin enters the same about

four times . The mouth is d i rected obl iqu ely upward , and its rictus
appears to be nearly in the l ine of the anterior border of the orbit.
The pai red fins are rather short, the pectoral s not reaching the Ven

t rals
,
no r the ventrals the anal (No . The borders of the

dorsal and anal are straight The ribs and vertebral
spines are slender. The vertebral bodies have on each side a l on

gitudinal median keel , which is bounded above and below by a
fossa .

DIMENSIONS .

MM .

Length of superior su rface of head of No . 15 5

Length of No . 8
,
404a to notch of caudal fin 395

Length of head of No . 8
,
404a on side 9

Total length of No . 160

Length of head of N0 . on side 41

Length from end ofmuzzl e to origin of dorsal fin (No . 77

The earl iest Cyprin idae i n Nor th America whose horizon is posi

tively known are from th e Idaho beds of Idaho and eastern Oregon ,
which are of Pl iocene age . It is l ikely that the lake deposit i n
which the Aphelichthys lindahlii i s found i s not of an earlier age
than the Idaho beds . Species of existing genera of the family
occur

,
however, i n the m iddle Miocene of Europe . I dedicate the

species to my friend Dr. Josua Lindahl , State Geologist of Il linois .
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and D endrioca wstiva moreomi) and excl uding Dryobates

pubescens from Fann in
’s l ist, n umbers - 326.

The add itional species are

Simorhynchwspusillus. Olivicola riparia.

Charadm
’

us dominicus fulvus. Vireo buttom
’

obscuras.

‘

Callip ep la californica vallicola. Helminthophila ruficapilla gut

Bubo virginianus. taralis.

Bubo virginianus subarcticus. Dendroica maculosa.

Glaucidium gnoma. Sylvaniapusilla.

Perisoreus canadensis cap italis. Icteria virens Zongicauda.

Chondestes grammacus strigatus. Certhiafamiliaris montana.

Zonotm
'

chia, quem la. Parus hudsonicus columbianas.

Spizella socialis. Turdus ustulatus swainsoni'i.

Passerella iliaca schistacea. Turdus aonalaschkwpallasii.

One of these, Paras hudsonicus columbianus
,
i s described as new

,

a detai l ed notice of which , together with that of ten other species
given in th is paper, appears i n the Auk for January, 1893.

To the combined l ists of Cooper , Suckley and Lawrence,
twenty - five species of Wash ington birds are added . These , with
those n ot incl uded in Mr. Lawence

’

s Gray’s Harbor l ists
,
are

Colymbus holbwllii.

Urinator arcticus.

Simorhynchus pusillus.

Synthliboramphus antiqu
'

lts.

Braehyramp [msmarmomtus.

>X<

Cepphus columba.

*

Uriel, troile califom ica.

Larus argentatus smithsonianus.

Larus californicus.

>1<

Lamas delawarensis.
*

Lamas brachyrhynchus .

Phalacrocomx dilophus Cincin

at tics.

Merganser serrator.
*

Lophodytes cucullatus.

*

Anas discors.

Spatula clypeata.

*

Aimsponsa.

>k

Tringa can
'

utus.

Totanusflavip es.

Arenaria interpres.
*

Haematop us bachmani.

Oreortyx pictus.
*

Callip ep la califo
'

rnica vallicola.

Dendragap
'usfranklinii.*

Lagopus leucurus.

Cathartes aura.
*

Circus hudsonius.

Falcop eregrinusp ealei.

Falco columbarius suckleyi.

Asiawilsonianws.

Syrm
'

um occidentale.

Megascops asio kemticottii.
*

Dryobates pubescens gairdneri.
*

Sphyrapicus barf!<

Cypseloides niger .
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Aythya americana.

Histrionicus histrionicus.
*

Amer albifrons gambelifi
<

Branmcanadensis hutchinsn >k

Branta canadensis occidentalisfl<

Branta canadensis minima.

Olor buccinator.
*

GT ILS mexicana.

Porzana carolina.

FMica, americana.
*

Owing to the former in completeness of bi rd material from the
northwest

,
the relationships of some western forms to their eastern

al li es h as remained a vexed question . The series in my possess ion
have

,
i n some in s tances

,
suppl ied th is deficiency and seem to j ustify

certain changes in nomenclature . Of these may be mentioned , 1 .

Corvus caum
'

nws merged with the northwest form of C’
. americanus,

and conj ointly separated from eastern C. amem
'

canus under the name

Corvus americanus caurinus. 2 . The relegation of Melosp iza lincolml

striata to Synonymy. 3 . The elevation of the northwest Warbl ing
V i reo to its former rank of Vireogilvus swai

'

nsonii. 4 . Sylvaniap us

t
'

llap
’ileolata made synonymous with Sylvaniap usilla. 5 . The possi

bility that Turdus aonalaschkte and Turdus aonalaschkae pallasii are

specifically distin ct .
The local i t ies where col l ection s were made number fourteen . In

order of sequence they may thu s be separately described
1 . Tacoma , Washington , March 4— 28.

2 .
' Nisqually F lats

,
Washington

,
March 29—April 22 .

The si tuation of
'

Tacoma on Puget Sound is wel l known , that of
Nisqual ly Flats

,
fou rteen mi l es southwest of it , at th e mouth of the

river of the same name, though less known , i s far more histori c ground ,
bei ng part of the terri tory surveyed by th e wel l known natural ists
of the Pacific Rail road Expedition of 1853—55. The country in

th is region is moderately hil ly and densely forest- cl ad
,
save where

intervening l evel , park - l ike areas i ndicate by their stunted vegeta
tion the presence of vast beds of gl acial gravel . The shore lines
of Puge t Sound present an almost unbroken frontage of ab rupt,
fir—clad sl opes from 100 to 500 feet h igh many rocky islands

,
some

of goodly size, intervene and the uplands are well i nterspersed with

Asteri sk after species given by Suck ley and Cooper.

Olicetu'

ra mi txn .

Picap ica hudsonica.

Agelaiusphwniceus.
*

Progne subis.

*

Vireo solitam
'

us cassi'nii.*

Dendroica

Sitter carolinensis

Sitter canadensis.*

Parus ati'ficap ill
'us occidentalis.
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lakes. Alluvial tide meadows , of which the Nisqual ly rank as

the most extensive, occasional ly break the monotony of the shore.
These are grass grown , and, along the river banks, bear cottonwood,
aspen

,
vine -maple

,
wil low and giant cedar

,
in some places j oined by

bush and vine i n an i nextricable tangle. The tides fal l from n ine
to twelve feet below high water, exposing at Nisqual ly thousands of
acres of m ud - flats which afford subsistence to myriads of water fowl .
During the winter of 1891—2 i t did not snow

,
nor did the ground

freeze
,
at Tacoma. Twen ty- three of the thirty April days spent in

t his region were rai ny ; only two were cloud less ; but the total pre

cipitation for the month was less than four and a half inches.
There are no mountains i n the near Vici n i ty

,
the central Cascades

being forty miles distant .

3 . V ictoria , B. C.,

4 . Goldstream , B. C.
,

Goldstream is a ranch about twenty miles north of V ictoria
,

Vancou ver Island . The features of the sou thern part of the island

are those of a rocky, open , h il l - country, sometimes densely wooded
but often rel ieved by Open stretches of a park - l ike character dotted
with l akes . An exceptional featu re is the presence of oaks , Quer

cus garryana, which appear here and nowhere else i n Briti sh Col um

bia
,
nor i n Wash ington . The mountains rarely attain an elevation

of fee t ; prec ip itation less and summer temperature greater
than on Puget Sound .

5. Lul u Island , B. ( 1 , May 26—June 1 .

A delta of the Frazer R iver, two and a half feet below neap
tides

,
dyked throughout and covered with grass, bu shes and isolated

higher tracts of woodland . Much of th e land i s ferti le and
’

well

culti vated .

6. Ashcroft, B. C., June 2—12 .

Ashcroft is on th e northernmost frontier of the Great Basin or
arid upper Sonoran region , or, as Dr . Merri am rightly terms it , in

th e area of Transition from that life - region to the Boreal Zone.
Bri t ish Columbi a rainfal l is here at i ts min imum , and summer tem

perature at its maximum . Fauna and flora coin cide remarkably
with those of Arizona found above an elevati on of feet, the
mountains about Ashcroft rarely reaching that altitude . Ashcroft

i s on the west bank of the Thompson R iver, in a narrow val ley,
feet above the sea

,
hemmed i n by mountain s thin ly cl ad with

May 3—25.
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bunch grass
,
cacti

,
sage brush and rose bushes, and bearing on their

summits open forests offir and pine.

7 . Bonaparte, B. C., June 13—1 7 .

The first stepping place on th e famous Cariboo Road which con

nects Ashcroft with the north ern mining regions , and twenty mi les
away from the l atter place . Bonaparte is at the southern l imit of
the tru e Boreal region and the northern l imi t of abundant cacti and
sage brush . Its mean elevation is fee t higher than Ashcroft .

Salp inctes obsoletus, Tyrannus eerticalis, Sayornis saya and Icterus

bullockii draw the l ine at this poin t.
8. Cl i nton , B . C.,

9. Lac La Hache
,
B. ( 1 ,

Cl in ton , thi rty miles nor th of Ashcroft, rests in a green vall ey at

the foot of outlying spurs of the Cascades . Its el evation i s about
feet . It is the first step into th e typical Boreal environmen t

of pine, fir
, spruce, j uniper and aspen , preparing one for the upland

l ake plateau s in which lakes La Hach e and Quesnel form a con

Spieuous feature.
To reach LaHache from Cl in ton the stage l ine passes for twenty
miles over a broad, wooded ridge, to feet high

,
and

descends again to feet in the LaHache Val ley . Both local i
t ies are semi - arid

,
wel l wooded

,
devoid of much under- growth , cov

ered with nutritious grasses and thickly dotted with alkali ne and
fresh water lakes wh ich have no visible outl et. The climate is not
rigorous and singul arly equable for the l atitude .
Lac La Hach e was the northern terminus of my j ourney

, 200

mil es north of the United States , i n lati tu de
10. Kamloops, B. C.

, Ju ly 12—15.

Fifty miles east of Ashcroft at head of Kamloops Lake . Simi
lar i n s ituation and envi ronment to Ashcroft with slightly greater
rainfal l . The border of the arid region con tinues eastwardly along
the Canadian Pacific Rai lway, from Kamloops, fifty miles, nearly
to Salmon River

,
where it descends di re ctly south to the head of

Okanagan Lake
,
thence east to th e foot of the Gold Range which

bounds it on that side to withi n twenty miles of the Un ited States .
At this point it widens suddenly

,
extending eastwardly to and

bey ond the val ley of the Columbia R iver .
1 1 . Sicamous, B. C.

, July 1 6—19.

A rai lroad Junction of th e Canadian Pacific Railway with the
Shuswap and Okanagan branch which runs fifty miles south into

3

18—July 7 .
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the best agricu l tural val ley of the Provi n ce. Sicamous overlooks
Shuswap Lake, i nto which i t i s nearly crowded by the su rrounding

mountains that here flank the western s lopes of
.
the Gold Range .

The mountains are rugged , densely wooded , and those above
feet are topped with snow. We begin here to have a reproduction of
the cl imatic conditions wh ich , in the more easterly Selkirk Range,
co rrespond so nearly to those of the west slopes of the Cascades.
1 2 . Vernon , B. Q , July 2 1—August 1 1 .

Terminus of Okanagan and Shuswap rai lway
,
i n the m idst of the

famous Spulamacheen Val ley. Rainfal l is sufficient to matu re sta

ple crops without i rrigation . Vernon is surrounded by a rol li ng
,

Open , mountainous country with wooded el evations . The variety

and abundance of its fauna and flora are astonishi ng. Mean eleva
tion of the valley i s feet, that of the surrounding mountains

to feet . Cl imate, that of northern Pennsylvan ia , with

less rainfal l .
0

1 3. Nelson , B. C., Augus t 1 6— 23 .

A minmg town in the southern Selki rks on the west shore of
Kootenay Lake . Situated among rugged , cl iff- l ik e mountain s at

feet . While i ts cl imate is less moist th an that of the west
slope

,
the abundant vegetation is characteri stic of the Selki rks .

14 . Field , B. C.
,
August 27—September 3 .

In the central Rocky Mountains
,

feet above the sea and on
the l ine of the Canadian Pacific Railway

,
through Kicking Horse

Pass, eight mil es west of the eastern boundary ofBri tish Columbia
and thirty mi les east of the Col umbia R iver . The scen ery around

Field is a fit ting cl imax to that wh ich greets the eye from every
point of van t age in the mountain - burdened Province of British

Columbia. From boreal to alpi ne is a comparative ly shor t step in

th e natural h istory of Field .

In general
,
the faunal position of those parts of Puget Sound ,

South Vancouver Island and Lulu Island vi sited by me is simple ,
but i n British Col umbia, as a whole , i t is quite complex . The for
mer localiti es are in cluded i n the typical northwest coas t region of
excessive rainfal l wh ich varies from sixty to one hundred inches
yearly i n the local ities where col l ection s were made . The coast
region

,
whi le essenti al ly boreal in character

,
possesses many ele

ments pecul iar to itself
,
due to moisture

,
cloudy sk ies

,
temperate and

equable cl imate and the density of the resul ting vegetation . It al so
affords shel ter for some species which have been considered repre
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sentative ofCal ifornian and Sonoran sub - region s
,
su ch as Glauci

( limit gnoma cahfomicwm, Syr
-

n
'ium occidentale, Coccyzus americanus

occidental'is, Vireo buttoni (obscuras) , Salp inctes obsoletas,

and Psd l

triparas minimus. There is also a sl ight intermingl i ng element of

typical eastern forms in the central and nor therly part of th e Pacific
coast fauna due to similarity of i ts climate to that of th e North
Atlanti c coast and the accessibi lity of the region to migrants from
the northwest interior and Alaska. Thus we have Spizella socialis,

Empidonarvpusillus tra
'illii

, Dendroica coronata
, Sp i

r

itus tristis, Coldp
tes auratus and Syl

'

vania pusilla breeding on Vancouver Island ,
while in the interior of British Col umbia

,
east of the Cascades , these

are whol ly
,
or for the most part

,
replaced by s

'

zella socialis arizonce
,

Emp idonax pusillus, Dendroica amlubom
'

and Colap tes cafer
, Sp inus

tristis appeari ng to be absent .
As a whole, the p rovince of Bri tish Columbiaincludes a diversity
of fauna] characters which no si ngle geographic area i n America
can

'

match . As a resul t i t may further boast of a longer l i st of
summer residents than any equal area incl uded in the A. O. U .

check l ist limi ts . Approximately these number 330 i n British Col
umbia . In

'

the rest of British America, an area ten times la rger
,

it i s about 365 ; i n the Midd le States , 1 77 , and in the United
States east of the Mississippi , 300. This exceptional showing is
brough t about by a conj uncti on

,
i ntrusion and overlapping of the

Arcti c , Boreal and Transition l ife zones . It i s further compl icated

by the westerly extension of Atlantic - boreal forms to th e Pacific,
the i n trusion of upper Sonoran species into the central

,
arid region

,

the straggl ing of Pacific coast forms across the Cascades, the soj ou rn
ofArcti c Species on th e h igher mountain s and barren grounds ”

of the north and th e southward migration ofal l , in cluding l and and
marin e species of the pol ar regions, across common territory . This
cosmopol itan feature of British Col umbian biology makes the study
of its zoogeography both difficul t and fascin ating. M r. Chapma11

has poi nted out some of th ese pecu liarities i n h is paper on the
Streator col lection , and considering that he had no personal acquain
tance with the country

,
his deductions are remarkably j ust . After

What has been said on the subj ect, however , we cannot adm it that
in British Col umbia “ faunal l ines are not so complicated ” as in
“ northern California,

” for they are infinitelymore so. Mr. Chapman
has d rawn cl ose l ines for the eastern boundary of the habitat of

so- cal led “ coast forms
,
but of

'

th e th irty - one species en umerated
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by him as limited thereto
,
ten —Dendragapus obscuras fuliginosus,

Bonasa umbellus sabin'i
,
Ill egascops asio kennicottii, Bubo virginianus

saturatus
, Colaptes cafer saturatior, Junco hyemalis oregonus,Melospiza

fasciata guttata, Ti
'

oglodytes hiemalis pamficus, Regulus satrapa oliva

ecus and Turdus aonalaschkoe, are represented in various locali t ies
betwee n and including the Cascades and the Rockies . Of those
restricted by him to terri tory east of the Cascades , Dendragapus

franklini'i, Bonasa umbellus togata, Bubo virginianus Falcop ere

grinus anat
'

um
,
Falco columbarius, Ammodramus sandwichensis alan

dinus and Sylvaniapusilla, are al so found west of them .

It is thus seen that coast and i nterior speci es overlap across wide

areas . This i s probably due less to migration than to isolated
reproduction of eastern and western envi ronments i n altern ate sec
tions of coun try induced by al titude

,
the Japan cu rren t, prevail ing

winds
,
paral lel and interven ing mountain ranges and the proj ection

of an arid Transito - Sonoran area , 200 mi l es w ide and l 00 10ng,
into the midst of the southern section of the Province . I am

nowise convinced that we are to l ook eas t or west for an annual
supply of those bi rds assigned to se - called “ eastern o r western
races which are found in out - oft he- way or unlooked -for l ocali ties

in BritishCol umbia. On th e contrary, i t i s probable they are the

nati ve born product of simil ar isolated environments and
,
while of

the same ancestral stock , have become so isolated by changes in the
cl imate and topography of interven ing territory . In other cases

they wil l be found
,
by a more thorough exploration of th e country ,

to be connected with the type habitat by n arrow l ines of distribu

tion , proj ecting south and west from Alaska and Great Slave Lake

and east and west through the low passes of the Cascades and
Northern Rockies . Such aspects of d istribution have l ittle to do
with the mere annual north and south movement which we call

m igration evolution of envi ronment and evoluti on in accord with

environment are the respon sible factors . These h ave made possib le
the occurrence of Spizella socialis on Van couver Island and of Bubo

virginianus saturatus i n Lab rador, each represen ted over a vast
in tervening territory7 by a distin ct race. The migration of eastern
forms resident i n southern British Col umbia is undoubtedly over an

i ndependent Great Basi n route and not , as Mr. Chapman surmise s,
al ong th e western edge of the Great Plains.
To Edwards Bros . of Tacoma, Messrs Fannin , Maynard and

Li ndley of V ictoria
,
the Messrs McKinley of Lac LaHache , and Mr.
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$568. Ur inator lumme . Red- throated Loon.

Specimens examined were from the coas t as far sou th as Tacoma .

None met with inland .

Lunda cirrhata. Tufted Pllflin '

Abundant on coast and Islands of Straits of Fuca and Gu lf of
Georgi a . Not noted on Puget Sound .

$ 10 . Ptychoramphus aleut icus. Cassin
'

s Anklet .
Specimens from Puge t Sound in Edwards Bros . col lection .

11 . Simorhynchus pusi l lus Least Ank let .
A straggler on Puget Sound— Edwards Bros .1

12 . Synthliboramphus ant iquas. Ancient Murrelet .

A specimen from the northwest coas t of Vancouver Isl and , taken

by “7 . S. Lind ley , i s i n the collection .

1 3. Brachyramphus marmoratus. Marbled Murrelet .

Abundan t residen t on Puget Sound and Gulf of Georgla.

14 . Cepphus columba. Pigeon Guil lemot .

Abundant . Same distribution as last .

Ur ia troile cal ifornica. Cal iforn ia Murre .

A pair seen on Puget Sound near Nisqual ly .

1 6 . Larus glaucescens. Glaucous- winged Gull .

Abound in the Sound and sea - coast h arbors .

17 . Larus occidental i s. Western Gull .

Associates abundantly with preced ing .

18. Larus argentatus smithsonianus. American Herring Gul l .

Less abundant than preceding species .

19. Law s cal ifornicus . Cal ifornia Gul l .

Mo re abundant than L. a. smithsonianus.

2 0 . Larus delawarensis. Ring - bi l led Gul l .

Abundantly associating with next species in al l sea - coast h arbor s

and inl ets .

2 1 . Larus brachyrhynchus. Short - bi lled Gul l .

The most abundant of the Pacific Laridoe.

2 2 . Larus phi lade lphia. Bonaparte
’
s Gul l .

Migrati ng and feeding in dense flocks over sea- coast harbors and
r iver mouths the lat ter par t ofApril . Breed about i nterior lakes

and rivers of Briti sh Col umbia .

1Auk
, january, 1893 .
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23 . Sterna

Two Terns were seen on the Col umbia Ri ver , at the head of
upper Arrow Lake, i n August . At first they resembled Laruspht

'

l

adelphia, but a nearer approach showed them to be Terns, probably
Sterne paradi

Phalacrocorax dilophus cinoinatus . White - crested Cormorant .

25. Phalacrocorax pelagicus robustus. V iolet -

green Cormorant .

Edwards B ros . have secured both species on Puget Sound . I
have seen one

,
if not both

,
on the coast of Vancou ver Island .

“352 6 . Pe lecanus erythrorhynchos. American Whit e Pe l ican .

Occasional as far north as Stewart’s Lake and Peace River
,
Brit

ish Col umbia, according to Mr. G. Hamilton
,
an ex - Factor of Fort

James . I was told by the M cKinley Bros . that white peli can s
were formerly numerou s i n the migrations at LaHache

,
Williams

and Quesnel Lakes. I saw a fine male in th e shop of M r . Pound ,
at Vernon , which was shot thi s Spring on Okanagan Lake . From
accounts , its di stribution in Bri tish Col umbi a

,
once general , i s

yearly becoming restricted to the southern districts . Puget Sound
,

Edwards Bros .

”2 7 . Pe lecanus cal ifornicus. California Brown Pe l ican .

This species has been seen by Mr. Hamil ton on La Hache and

Will iams Lakes i n company with the preced ing. Mr. J F. Brown
,

ofEmpire Val ley , has noted th em in the Chi l cotin district, Bri tish

Columbia. I did~ not mee t with either species . Tacoma, Edwards
Bros .

28. Merganser americanus . American M erganser.

29. M erganser serrator . Red - breasted M erganser.

Ou the coast there was l ittle difference in the abundance of these

resident species. Americanus was rare in the interior
,
where both

were breeding.

30 Lophodytes cucullatus. Hooded M erganser.

Even ly distributed everywhere
,
but nowhere abundant .

31 . Anas boschas. Mallard.

Mallards were abundant and resident in every locali ty below
feet elevati on .

Anas strepera. Gadwal ] .

Rare . Specimens from Puget Sound i n Edwards Bros . col l ee
tion .
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33 . Anas amer icana. Baldpate .

Very abundant on Pacific Coast and Puget Sound in spring .

Breeding in the interior l ake d istricts . Ashcroft
,
Cl inton , Lac La

Hache.

34 . Anas carol inensi s. Green - Wing Teal .

Assembl ing in incredible numbers on the flats of Nisqual ly
River. Resorting with others to the interior i n summer .

35. Apas discors. Blue - wing Teal .

M r. Fannin calls th is a very rare bird in British Col umbia. I
found i t breeding about several of th e small lakes in the vi cin ity of

Lac LaHache . A male
,
female and th ree young were secured .

36 . Anas cyanopt era. Cinnamon Teal .

To Mr. Fannin’s two records of th is species I can add several .
In the smal ler, more reti red , woodland l akes along the Cariboo
Road above Cl i nton

,
I frequently flushed the Cin namon Teal .

Oh ly one specimen was secured . Mr. D . McKinley, Lac La Hache ,
says the red teal ” breeds sparingly i n that neighborhood every

year.

37 . Spatula c lypeata. Shovel ler.

Numerous on Puget Sound in spring. A few found breedin Or

along the Cariboo Road .

38. Dafila acuta. Pintai l .

Abundant in all coast waters d uring migrations ; breeding

th roughout the interior .

Aix sponsa. Wood Duck.

Rarely met with . Puget Sound specimens in Edwards Bros .

museum .

4 0 . Aythya amer icana. Red- head .

Repor ted as a rare d uck in the vic in ity of Tacoma, by Edwa rds
B ros . A few were found breeding with A. vallisner ia about an

alkal i lake near Lac La Hache .

41 . Aythya val l isner ia. Canvas—back .

Sparingly d istributed over the enti re country and summering on

the more i naccessible l akes of the northern interior .

Aythyamari la nearct ica. American Scaup Duck .
Plentiful ly distributed . A summer resident east of Cascades in

al l parts Visi ted .
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Aythya affinis. Lesser Scaup Duck .

Rare. A specimen in Edwards Bros . collection and one i n the
British Columbia Museum

,
at V ictoria, belong to this species .

44 . Glaucionet ta c langu la americana. American Golden Eye .

Several seen at Nisqually . In the i nterioran abundant summe r
residen t. They occasional ly nest on the ground.

45. Glaucionetta. i slandica. Barrow
’
s Golden Eye .

Two specimens col lected on Puget Sound by Jos. Edwards
,
who

pronoun ces them to be rare . In the eastern Cascade reglon they
asssociate and breed with G. clangula americana i n the proportion
of one to three .

46 . Charitonet ta albeola. Buffle Head.

Same distribution as Glaucionetta clangula ameoiccma.

47 . Clangu la hyemalis. old Squaw .

A few seen on the Vancouver Island coast. Puget Sound
Edwards Bros .

Histrionicus histrionicus. Harlequin Duck .
Rare i n Puget Sound , Edwards Bros . Rare at Lac La Hache ,
Duncan McKinley.

49. Oidemia americana. American Scoter.

A few noted at Nisqually among flocks of 0 . deglandi.

Oidemia. deglandi . White - winged Scoter.

Most abundant of the genus
,
both on the coast and mainland

interior . I am convinced i t b reeds as far south as 1 50 -Mile House
Cariboo Road , i ndividual s being. seen at Lac ‘La Hache July 4 .

$ 51 . Oidemia perspicillata. Surf Scoter.

Fairly abundant on coast sounds and harbors during my stay.

5552 . Erismatura rubida. Ruddy Duck .

Sparingly represen ted o n the i nterio r l akes during summer.
Not met with on coast. Puget Sound, Edwards Bros .
9553 . Ansenalbifrons gambeli . American White - fronted Goose .

A few seen at Nisqual ly are referable to th is species. Tacoma,
Edwards Bros . It is not probable that they b reed on Puget Sound .

54 . Branta canadensi s. Canada Goose .

In flocks on the mud flats ofPuget Sound during Apri l . Accord
ing to the McKinleys it breeds about the mainland lakes and is dis
tinguished from small er races by the name of Honker. One
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specim en shot at Nisqually i s referabl e to th is speci es, but resembles

occidentalis in color of lower parts .

55. Branta canadensi s hutchinsii. Hutchin’

s Goose .

56 . Branta canadensis occidental i s . White - cheeked Goose .

57 . Branta canadensi s minima. Cackl ing Goose .

Intergrades connect any series of Washington birds of th is group

so completely that i t i s impossib le to class every individual by i ts
size or coloration . Three specimens obtained from the same

flock may be severally referred to hutcltinsii and occidenlalis, one
of them being intermediate between hutchinsi'i and occidentult

'

s and
anoth er between hutchinsii and minima. Al l th e Canada geese
obtained on my trip were secu red at Nisqual ly in April and were

111 igra11 ts. If Mr. Fannin ’s statements are based on authentic
records and 0 11 specimens taken i n the preper season

,
canadensis and

hutchinsii breed in the same local i ti es on the main land
,
a state of

affairs unknown east of the Rockies and inconsiste nt with th ei r
cl assification as i t n ow stands i n the books . The bulk of Pacific
coast skins examined present a most puzzl ing constancy in their inter
mediate size coupled with an inconstancy of coloration whi ch makes
their classification by the most adj ustable formula of l ittle val ue .

The faunal position of Puget Sound and the Gulf of Georgia
makes th em th e wi n ter resort not only of canadensis but of al l its

th ree offshoots, thus presenting an array of combinations in winter
which the magic wand of migration alon e can cl assify . Unti l we
fol low and secure them on their breeding grounds the true relation
ships of the Branta canadensis group i n Bri tish .

Col umbia wil l

remain a mystery . But i t i s probable it wil l resolve i tself at that sea

son i nto a case of paral l el intergradation , occidentalis eas t of the

Cascades insensibly dimi nish ing i nto minima, and west of th e Cas

cades
,
canadensis merging into hutchinsii, as they several ]y approach

th e Arcti c Ci rcle .

3 58. Branta nigricans. Black Brant

Numerous on the larger bod ies of salt water during March and
Apri l .

1 59. Olor columbianus. Whist l ing Swan .

Puget Sound , Edwards Bros ; Vancouver Island, “7 . Li ndley ;
Vernon

, W. C. Po und ; La Hache and Wil liams Lakes (breeds) ,
G. Hamilton .
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60 . Olor buccinator . Trumrieter Swan .

Six Trumpeters were seen at Nisqual ly . They migrate al ong the

Columbia and visi t Lac La Hache in fal l .

9361 . Botaurus lent iginosus. American Bit tern .

Noted only in the interior of Bri tish Col umbia where it b reeds .

62 . Ardea herodias. Great Blue Heron .

Abounds on the coast . Contrary to Mr. Fannin ’s experien ce, I
was struck by th e total absen ce ofthis heron from the interior , none
being seen or heard of. An old male from Nisqual ly is darker on
sides of neck than any other examples examined . Mr. Chapman
informs me that i t i s possible

,
from imperfect specimens sent to the

American Museum ofNatural History from th e Queen Charl otte
Islands, that a darker race inhabits the region of maximum rainfal l
on th e Pacific coast. Specimens i n the Vi ctoria Museum ,

from

Vancouver Island
,
neither strengthen nor disprove this theory .

Grus canadensis. Li tt le Brown Crane .

Passing in flocks along the shores of Puget Sound with the next
species . Heard of, but not seen , in the interior of Bri t ish Col umbia.

ii64 . Grus mexicana. Sandhill Crane .

Breeding in isolated pai rs th rough the lake region ofBritish

Columbia . Young found in early July .

55165 . Ral lus virginianus. V irginia Rai l .

Tacoma, Edward s Bros ; V ictoria, A. J. Maynard .

6 6 . Porzana carol ina. Sora.

Breeding commonly throughout Bri tish Col umbia . Not seen in

1Vash in
‘

gton .

Ful ica amer icana. Ame rican Coot .

Oftener heard than seen about the lakes of coast and i nterior
,

where they breed .

68. Crymophilus fulicarius. Red Phalarope .

None seen . A female in the col lection was taken by Mr. Lindley
near V i ctoria .

69. Gal l inago de l icata. Wi lson’
s Snipe .

Abundan t in spri ng along the coast . Breeds sparingly in the
east Cascade region .

70 . Macrorhamphus scOIOpaceus. Long
- bi l led Dowi tcher.

A few seen among flocks of Ti 'ingas at Nisqually .
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3 71 . Tr inga oanutus. Knot .

Sparingly associated with preced ing during spring migration

along the coast.

72 . Tringaminut illa. Least Sandpiper.

Six seen and two shot at Nelson . Breed sparingly by the lakes
of Okanagan Val ley and Rocky Mountain districts . Migrant on
coast of ‘Vashington and Vancouver Island .

73. .Tringa alpina pacifica. Red - backed Sandpiper.

Abundan t about coast waters in spring. None seen during

breeding season .

74 . Ereunetes occidental is. Western Sandpiper.

Common on coast in spring and breeding in suitable parts of th e

i nterior. Two male specimens from Tacoma and V ictoria are
smaller th an the min imum measu rements assigned by Mr. Ridgway

to occidentalis but their bil ls exceed the average for pusillus. Color

ation in al l is that of occidentalis. Perhaps
,
if Mr. Chapman’

specimen of “

pusillus, taken at Ducks, British Col umbia , shows

rusty t inge of upper parts i t may be considered a dwarf example
of the western species .

75. Totanus melanoleuous. Greater Yel low Legs.

Found along coast during migration s . Breeding about inlan d

lakes as far south as Cl inton . At this season both sexes stand sen
tinel on th e tops of trees in the vicini ty of the nest, rarely al ighting
on the ground during the presence of an intruder. The newly
fledged young often fol low the example of their parents in th is
respect . From this elevated positio n the male keeps up an inces

sant clamor th roughout the day . One series of notes, uttered only
d uring periods of fancied security, is pecul iar and unquestionably
a love song.

lEE76 . Totanus fiavipes. Yel low Legs.

One seen at Nisqual ly . Specimen seen in central British 0 0 1

umbia .

77 . Acti tis macu laria. Spot ted Sandpiper.

Two seen on the shores of Puget Sound . Rare at Tacoma .

Fairly abundant about al l in terior l akes.

78. Numenius longirostris. Long
- bi l led Curlew.

Seen at V icto ri a and Lulu Island i n May. Breeding at Lac La

Hache and Vernon .
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become natu rali zed and abundant th roughout the settled parts of

V an couver Isl and .

87. Dendragapus obscurus fuliginosus . Sooty Grouse .

Abundant everywhere and at al l elevations west of the Cascades .
Thi s form reappears on the higher areas of in creased rainfal l
between the Rocky Mountains and Cascades i n British Columbia .

88. Dendragapus obsourus richardsoni i . Richardson
’

s Grouse .

Everywhere throughout the interior of Bri tish Columbia . A

complete series of th is race from al l parts of Briti sh Columbia com

pared with a l ike series offuliginosus wil l be l ikely to present cer
tain facts of distribution and differentiation quite at variance with

our present view of the subj ect .

89. Dendragapus frank l ini i . Frank lin’
s Grouse .

Numerou s on the sl opeg
'

and summits of the higher mountains of
the mainland to and including the Cascades and Rockies . On th e

Cascades as far south as Nachess Pass , Washington .

90 . Bonasa umbellus togata. Canadian Ruffed Grouse .

91 . Bonasa umbellus sab ini . Oregon Rufl
‘

ed Grouse .

Specimens from districts between Cascade and Rocky Mountain s

in British Columbia are pretty uniformly colored
,
one male alone

showing red phase of sabini. Intermediates nearly connect th e grayest
coast specimens of sabim

'

with darkest examples of togata from the
i nterior . A male sabim

'

from Lul u Island has a nearly typical

togata tai l . I find no eastern specimens in the Academy’s col lection
comparable in grayness with any from British Columbia or \Vasl1

ington .

92 . Bonasa umbellus umbelloides. Gray Ruffed Grouse .

Of the Rafl
'

ed Grouse found in the Rockv Mountains at Field I
failed to secure specimens. Mr. Fann in cl asses them as umbelloides.

93 . Lagopus rupestris. Rock Ptarmigan .

Summits of Cascades , Cl in ton , Lac La Hache ; al so on summits

of Rocky Mountains
,
Field , Hector, Ottertai l . Abundant, descend

i ng to feet in winter .

94 . Lagopus leucurus. White - tailed Ptarmigan .

Resid ents inform me this species is also found sparingly in winter
in Kicking Horse Pass , British Col umbia. One obtained at Hector
examined . Reported from Soues Mountain , Cl in ton , by Mr. Jos .
Smi th

,
al so from Mount Tacoma

,
Washington Edwards Bros.
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95. Pediocaet es phasianellus columbianus. Columbian Sharp- ta.i led Grouse .

Abounding i n central British Columbia . This Grou se is not

essentially a plai n - haunting bird . I found them frequent on th e

densely wooded plateau extending from Cl in ton to 108-Mile House
,

Cariboo Road in country feet above th e sea level .

96 . Columba fasc iata. Band- tai l Pigeon .

Found at Tacoma, Van couver Island and Lu l u Island . Not met

with elsewhere nor reported from east ofCascades .

97 . Zenaiduramacroura. Mourning Dove .

Sparingly represented in interior of British Col umbia as far
north as Cl in ton .

98. Pseudogryphus californianus. Cal ifornia Vul ture .

Seen on Lul u Island as l ate as th ree or four years ago by M r .

W. London. “ None seen sin ce
,
used to be

‘

common .

”

ff‘99. Cathartes aura. Turkey Vul ture .

Numerous on Puget Sound . In greatly dimin i shed numbers over
the whole Province of Bri tish Col umbia as far north as Lac La
IIache .

100 . Circus hudsonius. Marsh Hawk .

Noted at every stopping place. Nowhere abundant.

10 1 . Accipiter ve lox. Sha-rp
- shinned Hawk .

Cosmpolitan but not abundant.

102 . Acciptier cooperi . Cooper
’
s Hawk .

Distribution general . Breeding at Lac LaHache . Rocky Moun
tains

,
feet. Rare .

103 . Acc ipiter atricapillus. American Goshawk .

Seen on ly at V ernon .

Buteo boreal is calurus. Western Red Tai l.

Distribution and abundance l ike that of the eastern form. Breed
ing near the summits ofRock ies at Field .

4“

9k‘ 105
,
Buteo l ineatus e legans. Red- bel l ied Hawk.

Hawks, presumab ly of th is species, were thrice seen in the Brit
ish Col umbia interior.

10 6 . Buteo swainsoni. Swainson’
s Hawk .

Breeds i n the arid, mountainous i nterior . In July I found them
iabundant 0 11 the higher unwooded elevations at the head of Okana
gan Lake near Vernon . One even ing th ey congregated about the
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summi t of a rocky eminence, feet above the l ake
,
to the num

ber of three or fou r hundred , every l arge boulder seating one or
more b irds, and many others sitting contentedly on theflat

‘

ground.

Ninety per cent of those wh ich flew near me were in the dark phases

of pl umage , some of them appearing u niform ly black as th ey swept
past. Three females secured h ad the crop stufl

’

ed excl usively with

grasshoppers.

55107 . Archibuteo lagopus sanct i -johannis. American Rough- legged Hawk .
One seen at Vernon , and a specimen seen at the same place in the
col lection of Mr. Pound. Another , shot on V an couver Island , is in

the possession of Mr. Lindley, of V ic toria. Considered a very rare

bi rd on the Pacific Coast.

ale1 08. Aqui la chrysaetos. Golden Eagle .

Seen two or th ree times in the interior mountain s. As rare in

British Columbia as on the Atlan ti c seaboard .

Hal iaeetus leucocephalus. Bald Eagle.

As omnipresent in British Columbia and Wash ington as the lakes
and streams .

110 . Falco peregr inus anatum. Duck Hawk .

Rare. I refer two specimens seen east of th e Cascades to this

species. They reach the Pacific.

£51 11 , Faloo peregrinus pealei . Peale ’
s Falcon .

Mounted specimens seen i n the shop ofM r. Inglis , of Vancouver,
British Col umbia . Duck Hawks of both races were seen at
Nisqual ly .

112 . Faloo columbarius. Pigeon Hawk .
A mated pai r shot at Lac LaHache .

113 . Falco columbar iae suckleyi. Black Merl in.

Examples seen on the coast should be classed under this name,
though Mr. Fannin has found both west of the Cascades. A speci
men from V ictoria is in the

.

col lection.

114 . Falco r ichardsoni i . Richardson’
s Merl in.

One shot at the head of Okanagan Lake .

115. Falco sparverius. American Sparrow Hawk .

Everywhere the most abundant Raptore.

9t‘ l16 . Pandion haliaetus carol inensis. American Osprey.

Wherever fish abound in the northwest these fishermen have
preempted the

'

claim .
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*117 . Asiowilsonianus. Long
- eared Owl.

Rare everywhe re
,
but l ikely to tu rn u p anywhere in 1Vash ington

or Bri t ish Columbia . Tacoma , Edwards Bros.

118. Asio accipitrinus. Short - eared Owl.

Vancouver and Lulu Island s ; at Nisqual ly and about the lakes
of the interior.

*119. Syrnium occidentale . Spotted Owl

A specimen taken near Tacoma by Edwards Bros . is i n the col

lection . Others have been seen and taken in that vicin ity .

120 . Scotiapt ex cinerea. Great Gray Owl.

One shot n ear Vernon was mounted by Mr. Pound last year.

121 . Nyctala acadica. Saw - whet Owl.

An immatu re mal e taken at V ernon i n July . Specimens

mounted in the col lection s of gentlemen“ at V ictoria
, V ancouver

and Tacoma .

12 2 . Megasoops asiokennicot t ii . Kennicot t ’

s Owl.

I obtained a male from Mr. Lindley, of V ictoria . This Owl

entirely escaped noti ce during my trip .

123 . Bubo virginianus. Great Horned Owl.

124 . Bubo virginianus subarct icus. Western Horned Owl.

£9125 . Bubo virginianus arct icus. Arct ic Horned Owl.
1 26 . Bubo virginianus saturatus. Dusky Horned Owl.
A discussion of th e Horned Owl s of Washington and British

Co lumbia will be found in the articl e i n the Auk already referred
to . It i s probabl e that al l th e races of Bubo virginianus are to be
found in British Col umbia .

127 . Surnia u lu la caparoch. Hawk Owl.
Vancouver Island , W. F. Lin dley. Vernon , W. C. Pound .

128. Speotyto cunicularia hypogaea. Burrowing Owl.

A special trin was made in the vicinity of Kamloops and Ash
croft for th is species

, but no trace remained of the col onies once
existing there. The last pair known to remain in that locali ty
l ived in a badger’s burrow on the bank of Thompson R iver , n ear

the ferryman’s house . None have been seen at Kamloops o r Ash
croft since 1890 .

1 29. Glaucidium gnoma. Pygmy Owl.

Interior Bri tish Col umbia birds secured at V ernon are true

gnoma. Mr. Pound says they winter there .
4
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130 . Glaucidium gnoma cal ifornicum. California Pygmy Owl.

Numerous west of Cascades .

131 . Ceryle aloyon. Kingfisher.

Cosmopol i tan and resident on the coast al l w inter .

1 32 . Dryobates vi l losus leuoomelas. Northern Hairy Woodpecker.

In a series of eight skins, one , a young female, lacks the white

spotting on w ing coverts characteristic of leucomelas. It i s also
much smaller than the rest, whose measurements correspond to those
given by Mr. Ridgway for leucomelas.

133 . Dryobates vi l losus harrisii. Harris’
sWoodpecker.

Three , of nine specimens, have unspotted wing coverts , the rest
are spotted in varying degrees but less so th an darkest examples of

villosus. An adult male from Ni squal ly
,
with unspotted wing cov

erts
,
lacks the sooty sufi

'

usion of under parts in a remarkable
degree .

134 . Dryobates pubescens oreaacus. Batchelder’
sWoodpecker.

Mr. Fannin includes D . pubescens as a common resident east of
and including Cascades,

” a statement wh ich my series of twenty
one specimens fails to prove . Four interior specimens contained in

the Streator col lection are classed as intermediates between pubes

cens and oreaecus. On examination I find that th ese agree with
m ine in the lack of distinct markings of lower tai l coverts

,
one of

these and six of the others showing traces of streaks on that part
,

In lack of white markings of wing coverts and secondaries the
maj ority of the series agree with oreoecus, six being intermediate

between that race and pubescens.

Xenopicus albolarvatus. Whi te - headed Woodpe cker.

This bird has a claim to notice i n thi s paper
,
solely on evidence

of woodsmen at Vernon , who assert they some times see a
“ l ittl e

wh ite - headed sapsucker in the forests at the head of Lake Okana
gan . The striking difference between th is and any other species of

Woodpecker makes this testimony wor th notice.

1 36 . Sphyrap icus varius nuchal is. Red- naped Sapsucker.

Generally distributed and breeding throughout the i nterior. Did
not see it in Washington nor on the British Columbia coast .

137 . Sphyrapicus t uber. Red - breasted Sapsucker.
A male

,
shot near Tacoma was the on ly one seen .
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138. Ceophloeus pileatus . Pi leated Woodpecker.

Found i n comparative abundance everywhere .

1 39. Me lanerpes torquatus. Lewis’Woodpecker.

East of Cascades only . Rare i n some localities, i n others abun
dant

Colaptes auratus. Flicker.

Two specimens in the V ictori a Museum appear to be u nmixed
auratus. I neither saw nor heard of pure auratus in the inter ior of
British Col umbia nor in Washington .

141 . Colaptes cater . Red- shafted F l icker.
142 . Colaptes cafer saturat ior. Northwest F l icker.

While cafer seems to be exclusively an eastern Cascade species,
saturatior cannot be said to confine i tself to the coast

,
examples from

local areas of great rainfal l in the interior being indi stinguishable
from ordinary Van couver Island specimens . Hybrids between
these forms and auratus are exceptional ly abundant i n the north
west and have been made the subj ect of a special paper i n Science

,

Vol. XX
,
No . 514 , to which th e reader is referred .

1 43 . Chordei les virginianus. Nighthawk .

Abundant i n al l interior local ities.

1 44 . Chorde i les virginianus henryi. West ern Nighthawk .
Had not arrived on coast during my stay . Tacoma

,
Edwards

Bros.

145. Cypseloides niger . Black Swift .
First seen at Lul u Island

,
May 25th, and more seen on the 26 th,

migrating lei surely. Frequently seen i n great flocks on the Thomp
son and over the lakes near Ashcroft . On the 7 th of June my

notes report hovering low about a smal l l ake,
” the only

chance I had to secure Specimens . They remained there al l that
day but were gone the next day. Occasional flocks appeared at

Cl in ton
,
Lac La Hache, Ashcroft and Kamloops until June 12 th.

They were again seen at Vernon
,
June 22nd. At no time d id they

appear singly or in detached pairs .
The mystery of their nidification I was unable to solve, as they
appeared on al l occasions to be gregarious and nomadic, rarely
remain ing two days i n the same place . None were seen on the
mountains duri ng ascent , but they frequently d isappeared among
them aft er a foray in the val ley. At no time did they
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display the arts indicative of the breeding period seen in other
b irds

,
not a cal l note or other sign of recogni tion being detected

during my extended acquaintance with them .

146 . Chaetura vauxii. Vaux
’
s Sw ift .

Arrived Apri l 1 1 th, at Nisqual ly and May 1 3th at Goldstream ,

where they were an abundant m igrant
,
associating at times with C.

niger . Seen at Lac La Hach e, July lst .

1 47 . Selasphorus rufus. Rufous Humming - bird.

Incredibly numerous on the coast du ring Apri l migration ; n est

ing at Nisqual ly wh ile night frosts sti l l l i ngered and mercu ry aver

aged 45° to 50° during the day . Scarcely l ess common i n many

parts of the interior distri cts and found on the summits of h ighest
mountains , i ncl uding the Rockies . Nests With eggs nearly hatched
found Apri l 18th .

Ste l lu la. cal l iope . Call iope Humming- bird.

A few very smal l hummers frequenting the interior and south
ern Rocky Mountain districts were probably S. calliop e.

149. Tyrannus tyrannus. Kingbird.

Abundant i n the i nterior.

150 . Tyrannus vert ical is. Arkansas Kingbird.

Finds its northern l imit a few mil es south of Cl inton . Ranges

west i n the breeding season to the Selkirk Mountains. I did not
find i t o n the coast .

151 . Sayornis saya. Say
’
s Flycatcher.

Not common . Same distribution as preceding species.

152 . Contopus boreal is. Ol ive - sided Flycatcher.

Breeding at high al titudes i n the east Cascade and Rocky Moun

tain di stricts .

153 . Contopus richardsoni i . Western Wood Pewe
'

e .

Not abundant
,
but represen ted in al l local ities visited .

154 . Empidonax diffioilis. Western F lycatcher.

Mr Streator says that th is species, while
“ common i n th e coast

region
,
is more so in the in terior.” Not only is this disproved by

the specimen s taken by him but by my own skins, al l of which

came from west of the Cascades .
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rial to sh ow how far obscuras reaches eastward , nor j u st where the
western range of cap italis terminates .

164 . (1) Corvus oorax sinuatus. American Raven .

Ravens were abu ndant in the Cascades
,
rare i n the Bonaparte

Vall ey
,
at Lac La Hache and at Vernon

,
but at Nelson became

abundant again . One specimen secured . at the l atter place
approaches more nearly to sinuatus than principalis, the latter being
given by M r. Fannin for British Col umbia .

165. Corvus americanus.

Corvus caurinus .

Oh the West coast crews are abundan t . In the in terior of British

Col umbia th ey are found i n diminished numbers . Their habits and
voices are essentially the same . In si ze th ey are ex tremely variabl e,
th e smal lest individual s being fo und on the shores of the Pacific

,

the l arger ones coming from the interior of British Col umbia.
These are connected by an unbroken series of intergrades . In col
orati on they are also variab le

,
many specimens of both large and

smal l birds differing but sl ightly from americanus of the east, but

the average of al l British Col umbia specimens is less glossy than

that of eastern birds, the reflect ions being confined chiefly to head ,
neck and wing coverts

,
and often lacking on lower parts . Large

and smal l b irds pai r together
,
both east and west of the Cascades.

Average measurements of northwest crows , as compared w ith those
of bi rd s from the Atlantic slope are decidedly less . These facts not
on ly confirm Baird ’s theory that caum

'

nus is a “ dwarfed race ” of
americanus, but show that they, togeth er with the l arger crows of

the northwest , should be separated from Corvus americanus of the
east under the name Corvus americanus caurinus. A detailed dis
cassion of the relationsh ips of the bi rds in question , with tables of

comparative measurements
,
i s con tained in the Auk for January

1893 .

1 66 . Picicorvus columbianus. Clarke ’

s Nutcracker.

Extending from the summits of Cascades to the summits of

Rocky Mountains i n summer. Rare at Cl inton and Lac La Hache
but wintering wherever found . The Indians declare they breed in

February and again i n July .

1Northwest Crow.

1 67 . Molothrus ater . Cowbird.

A young mal e was shot at Vernon . Mr. D . McKinley reports
them as occasional ly visi ting the cattle corral s at Lac LaHache .



NATURAL SCIENCES OF PHILAD ELPH IA.

Xanthocephalus xanthocephalus. Yel low- headed Blackbird.

I saw a skin of th is bird
,
shot at Vernon . Cl in ton J. Smith .

Lac La Hache, McKinley Bros . White V al l ey
, Okanagan . Cas

ually breeding in British Columbia .

169. Age laius phoeniceus. Red- wing Blackbird.

Of very local occurrence . Fou nd breeding at V ictoria, Lu l u
Isl and and Vernon . In a series of twenty - three Wash ington and
British Col umbia skins no differences are apparent between these
and Atlantic coast specimens.

1 70 . Sturne l lamagna neglecta. Western Meadowlark .

V ery rare at Lac La Hache. In al l other open situations abun
dant, from Vancouver Isl and to the Rocky Mountai n foothil l s .

1 71 . Icterus bullockii . Bul lock’
s Oriole .

Rare at Ash croft and disappearing m idway between Ashcroft
and Cl inton

,
on the Bonaparte R iver . More numerous at Kam

10 0ps and abundant around Swan Lake, at Vernon .

172 . Scolecpphagus cyanocephalus. Brewer
’

s Blackbird.

Breed ing in su itabl e locali ties , both east and west of Cascades to
Vernon

,
i n the south

,
and Lac La Hache in the north .

173 . Pinicola enuc leator . Pine Grosbeak .

East and west Cascade and Rocky Mountai n regions ofBritish
Col umbia. Not common .

174 . Carpodacus purpureus cal i fornicus. Cal ifornia Purple Finch.

Found breeding on th e coast .

175. Carpodacus cassinii . Cassiu ’

s Purple F inch.

A few examples, probably of th i s species, were found breeding i n
the i nterior.

176 . Loxia curvirostraminor. American Crossbi ll .

Coextensive with con iferous forests at al l el evations. East and

west of Cascades .

177 . Leucost icte tephrooot is. Gray- crowned Finch.

A flock of these was seen on the Rocky Mountain summits near
Field .

178. Acanthis ? Redpol l .

A Redpoll secured by Mr. Li ndl ey at V i ctori a resembles lin

aria but is larger and otherwise different . From my l ack
of specimens of the other forms its identity remains questionable .
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179. Spinus pinus. Pine Sisk in .

A very abundant resident i n al l l ocal ities .

180 . Pobbaetes gramineus. V esper Sparrow.

Numerous i n al l open situations between the Cascades and
Rockies as far north as Lac La Hache . The presence of birds
i n the Ash croft region , so nearly identical w ith Atlantic coast
specimens , i s at variance with the prevail ing tenden cy of west
ern forms to suppl an t the Boreal i n th at local ity .

181 . Poiicaetes gramineus oonfinis. Western Vesper Sparrow .

I wounded a singing male Vesper Sparrow near Victoria
,
but

i t was lost . Fannin cal ls the coast Pob
'

caetes, P . gramineus con

fim
'

s. If it d iffers at al l from P . gmmineus I am disposed to
th ink it wil l prove to be P . gramineus afim

’

s.

182 . Ammodramus sandwichensis. Sandwich Sparrow .

183 . Ammodramus sandwichensis alaudinus. Western Savanna Sparrow .

Mr. Chapman having kindly loaned me the en ti re series of

Ammodranms i n the Streato r col lection , I am enabled
,
in connec

tion with my own series , to trace the relations and distribution
of th e two forms with some exactness . Si xty - five sk ins from
twenty localities in Washington and British Col umbia

,
taken dur

ing regul ar interval s from Apri l to October in cl usive
,
form the

basis of this examination . Alaudinus breeds in al l l ocal i ties in
Washington and British Col umbia, from the Rocky Moun tain s

to the coast ( in cl uding the isl ands) , from sea level to an e leva
tion of feet . It probably winters sparingly on the sou th

shores of Puget Sound , and begin s to breed there the second
week in April . In the interior i t was n ot found nesting before

June 1 st, l aying probably the latter part of May .

Intermediates referable to alaudinus were passing northward

in flocks on Vancouver Island after typical alaudinus had begun

to breed there. These connect so perfectly the two forms b reed
ing re spectively i n Alaska and southern British Col umbia that i t
i s impossible to classify satisfactori ly any but the extremes. It
is on th is accoun t

,
probably

,
th at Mr. Fanni n has incl uded Van

couver Island i n the breeding range of sandwichensis. On the
con trary

,
typical sandwichensis h ave al l pass ed V ictoria by the

middl e of May
,
leaving beh ind them typical alaudimcs and a few

intermediates as summer residents . In the interior this intergrad

ing is scarcely noticeable
,
due

,
probably

,
to the absence of sand



NATURAL SCIENCES OF PHILADELPH IA. 49

wichensi
'

s as a migrant eas t of the Cascades. The proportion of
typical saudwic/Lensis to alaudimts during migrations on the coast
i s as one in twenty, but if we incl ude among the former th e
largest intermediates the proportion would be one in ten . The
bulk of typical sandwiche'nsis probably winter on the coast north
of Victoria , whil e the maj ority of the larger intermed iates found
migrating at Vic toria b reed south of the 55th paral lel . Many
intermediates closely resembl e A. sandwichensis savanna. It is
probab le one of these , taken in San Diego , Cal ifornia, by W.

O. Emerson
,
that Mr. R idgway has wrongly identified as belong

ing to the eastern race.1

184 . Chondestes grammacus strigatus. Western Lark Sparrow .

Seen only at Vernon
,
where two pai rs of adul t birds were feeding

thei r newly fledged young. This is the first authentic record of

C/zondestes north of the United States boundary .

“41185 . Zonotr ichia querula. Harris Sparrow.

A specimen of this unlooked - for species , sh ot by Mr. Maynard
near V ictoria

,
was shown me by Mr. Fann in . As i t has n ot , to

my knowl edge
,
been put on record, I take th e l iberty of mention

ing it here . It i s not on ly the first record for British Col umbia ,
but the first captu re of the species on the Pacific side of the Rocky
Mountains . It was shot early in April ,

186 . Zonotrichia leuCOphrys intermedia. Intermediate Sparrow .

During migrations thi s race i s sparingly scattered as far west as

Vancouver Isl and
,
where I took two specimens . It becomes more

frequent 0 11 the western slope of the Cascades and i n the interior I
found i t breeding at h igher latitudes and al t i tudes .

187 . Zonotr ichia leucophrys gambeli. Gambel
’

s Sparrow .

A very abu ndant summer resident on the coasts of British Col

umbia and Washington .

188. Zonotr ichia coronata. Golden - crowned Sparrow .

In abundant flocks during our stay at Goldstream . I am i nc lined

to doubt M r. Fannin ’s statemen t that they are resident o n Van

couver Island and would restri ct their sou thern range i n summer to
the Queen Charl otte Islands .

1 Zoe , Apri l , 1890 , p. 45 .
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189. Sp i z e l la socialis. Chipping Sparrow .

190 . Spi ze l la. socialis ari zonae . Western Chipping Sparrow.

The Chipping Sparrows of Bri tish Col umbia presen t color char
acters analogous to those al ready given for Emp idonax pusillus and

E . pusillus traillii. Measurements of six specimens from V ictoria
coin cide with those of average socialis. In color they are l ike soci
alis, being darker on under parts than arizonw. In color of upper

parts many may be referred to either or both forms with equal pro

priety. In fact, differences between breeding specimens , now before
me, of socialis and art

'

zonae from such widely remote poin ts as Fort
Simpson , Ph iladelph ia , Cal iforn i a and central Mexico, are so sl ight

and inconstant as to make thei r separation of questionable import
,

I would refe r all B ritish Columbia specimens collected by Mr.

Streator and myself
,
i ncl ud ing those from the coast, to socialis, with

the exception , possibly,of si x skins collected at Ashcroft , which I
agree w ith Mr. Chapman i n cal ling in termediates .” Average

measuremen t s of th e eastern and western forms as given by Mr.

R idgway , with th ose of specimens from Ashcroft and V ictori a, are
appended

Exposed Cu lmen .

Socialis '35

Arizonae 35

Ashcroft
Vancouver Isl and

191 . Spi ze l la. brewer i . Brewer
’

s Sparrow .

I was induced by the unusual ly sweet song of a ch ipping spar
row

” i n the pine - wood mountains above Ashcroft , to shoot it . It
proved the only specimen of Brewer’s Sparrow noted during the
trip .

192 . Junco hyemalis oregonus. Oregon Junco.

193 . (1) Junco hyemalis shufeldti. Rocky Mountain Junco.

After comparing my series of th irty Jun cos from British Col um
bia and Washington with Mr. Chapman’s l engthy discussion of the

Streator series , I cannot say that he has ch aracterized any constant
differences between eastern and western Cascade forms . The extent

of
'

black markings and intensity of color shows itsel f to be depend
ent main ly on the make - up of the skinand the season in which i t
was taken

,
and the white areas on th e rectrices ofmy series show
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decidedly that this character has no diagnosti c val u e whatever .
How Mr. Goale’s type of slugfeldti can be, as Mr. Chapman says ,
in termediate ” between coast and interior birds from British Col

umbia I cannot conceive. It is h igh ly probable that the Juncos of
western Nor th America are as susceptible to local differences of
envi ronmen t occurring th roughout their extensive breeding range as
any other genus i n the country and that a recurrence of any form
is l iable to h appen at any isolated poin t where physical conditions
are duplicated . A thorough overh aul ing of the group on this prin

ciple may yet rescue it from the sacrilegious hands of the species
hunter and Synonymist . I think i t i s safe to say that bi rds indistin

guishable from oregonus breed on the better- watered mountains of
i nterior British Col umbia . The on ly approach to shufeldti ( si c)
is found in birds from the most arid lowlands and most eastern
Ro ckies

,
but thei r differen ces are too sl ight and fortui tous to war

rant a distinction .

194 . Me lospi za fasciata gut tata. Rusty Song Sparrow.

Specimens col l ected during the breeding season show that Melo

sp i
'

zafasciata rufina i s n ot present on the southern coasts of British
Col umbia at that time. The distribution of guttata i n Washington
and Bri tish Col umbia is singularly uniform in al l kinds of localities ,
no d ifference between coast and in terior i ndividu als being apparent.

Me lospi za hnoolni str iata.

Lincoln '

s Finch.

1 95. Melosp1 za l1ncolm .

As given in my noti ce of th is species i n the Auk , further mate
rial from the type district of striata shows that the characters
assigned to that race are too sl igh t and variable to disti nguish i t
from lincolni. Since the paper referred to went to press I have
received M r. Brewster’s series of striata, but see no reason to alte r
my previ ou s statements regarding th at race .

196 . Passere l la i l iaca unalaschensis. Townsend'

s Sparrow.

197 . Paéserella i l iaca schistacea. Slat e - colored Sparrow.

Fifty - two skins of unalaschensis, in cluding the Smithsonian Insti
tutien series and those col lected by Mr. Streator, present the sub
j oined facts . Starting in the Rocky Mountain s

, we h ave first a light
gray specimen of typical schistacea fromNelson going west we find

another sl ightly darker and another of the same shade with sl ightly
larger bi l l wh ich M r. Chapman l abels sub - sp. both of which

are schistacea. i n termediates. From the west Cascades, British Col
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umbia
,
Western Oregon and Washington we find average unalasch

cnsis. Two winter specimen s from Vancouver Island show the
extreme of the melani stic coast tendency, being nearly black and
very dark specimens from Kalama , Washington and Humboldt

Bay
, Cal ifornia , show the d irection and extent of the migration of

thi s phase along the coast. Al aska specimens are l ighter
,
three

from Koniuski Island being nearly as l ight above as schistacea,
so

that extremes of dark and l igh t from sou th and nor th , respectively ,
appear l ike distinct species

,
bu t they are connected by a perfect

in tergradation . Winter specimens of schistacea al l come from Cal i
fornia, whi le all Oregon specimen s are winter unalaschensis. Brit

i sh Columbia thus forms common ground for unalascliensis and schis
tacea, the Cascades b eing th e h ab itat of intermediates in th e breed
ing season . Unalaschensis breeds on Vancouver Island and north
ward . While unalaschensis from north Alaska i s nearly as light

as schistacea, there i s a marked difference between the two, th e for

mer retain ing the brown shade above as contrasted with the ashy
cast of upper parts in the latter.

198. Pipi lomaculatus megalonyx. Spurred Towhee .

Abundantly haunting the wood lands of the in terior in all local i

ties visited
,
up to feet .

199. Pipi lomacu latus oregonus. Oregon Towhee .

Replacing megalonyrc west of the Cascades. Its exact counterpart
in habi ts and habitat.

200 . Hab iamelanocephala. Black - headed Grosbeak .

Not met with ali ve . Many sk ins from parts of Wash ington and

British Col umbia examined .

201 . Passerina amoena. Lazuli Bunt ing.

This beauti ful finch i s very abundant between the coast range

and the Rockies , but does not extend farther north than Bonaparte.

Itshabitat, in th is respect, coin cides with that of other species of
southern extraction i n British Col umbia .

2 0 2 . Piranga. ludoviciana. Louisiana Tanager.

Fai rly abundant and uniformly distribu ted over the coasts ,
i slands and mainland of Washington and British Columbia.

203 . Progne subis. Purple Mart in .

Only one specimen , a male from V ic to ria , being secured , i t i s dif

ficult to state whe ther the Martins of Vancouver Island belong to
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tions mostly inhabiting the tops of loftiest Coniferae. Coast and
inter1or specimens are al ike .

215. Vireo hut tonii (obscuras.) Anthony
’

s V ireo.

May be considered a rare visitor to Vancouver Island . I secured
one near V ictoria . This specimen

,
also two secured by Mr. Maynard

in the spring of 1891 , near the same place, are of the strongly
marked race of huttonii, proposed by A. W. Anthony in

216 . Helminthophila ruficapilla gut turalis. CalaverasWarbler.

Two examples of the Calaveras Warbler were taken at Vernon
and others were seen at Nel son . They may be con sidered as neith er
rare nor abundant in Briti sh Columbia .

217 . Helminthophila ce lata. Orange - crownedWarbler.

Five specimens from the interior of British Columbia are distin

guishable from the coast form ,
which does not appear to cross the

Cascades . This species is sparsely scattered over the whol e in terio r
region .

218. Helminthophila ce lata lutescens. Lutescent Warbler.

A very abundant summer resident on the Pacific slope , coast and
isl ands . All but one of the seri es can be separated from celata by
the darker yel low lower tai l coverts.

2 19. Dendroica aestiva. Yellow Warbler.

The most omnipresent and abundant species of the genus .

220 . Dendroica coronata. Myrt le Warbler.

I did not meet with the “ Yel low - rump east of the Cascades,
but found i t associating with 0D . auduboni i n Vancouver Island and
Wash ington du ring the migration s. It i s much less abundant than

auduboni. The d istribution of th is bi rd in Briti sh Col umbia is, in

some respects, unique .

221 . Dendroica audu’ooni . Audubon
’

sWarbler.

Abundant summer resident everywhere .

222 . Dendroicamacu losa. Magnol iaWarbler.

A specimen taken at Field and two or three observed at Vernon
entitl e this species to a pl ace i n the fauna of British Col umbia.
"3 223 . Dendroica. nigrescens. Black - throated Gray Warbler.

On Vancouver Island th e peculiar song of nigrescens was occa

sionally detected but no birds secured . I feel quite su re that I saw

a pai r on th e mountains near Cl inton .

1 Zoe , Dec., 1890, p. 307.
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224 . Dendroica townsendi . Townsend’
s “farbler.

Rare east of Cascades , but abundant in Washington and on Van

couver Island .

225. Seiurus noveboracensis notabilis. Grinnel
’

sWater Thrush.

Found breeding along interior s treams . Lac La Hache and

Bonaparte .

226 . Geothlypis macgillivrayi . Macgillivray
’
sWarbler.

Found breed ing at all local ities and elevation s .

227 . Geothlypis tr ichas occidental is. Western Yellow - throat .

Rare on Vancouver Island . Abundant at Lulu Island and about
the shores of reedy lakes in the interior of British Columbia .

228. Ioteria virens longicauda. Long
- tailed Chat .

In the bushes which line the banks of the Thompson River below
Ashcroft I secured two males of this species. Another was heard
singing on a ranch above the town . Fort Lapwai

,
Idaho

,
was here

tofore the most northern record for thi s Chat .

229. Sylvaniapusi l la. Wi lson’

sWarbler.

Sylvania pusi l la. pileolata. Pi leolatedWarbler.

The series of Wilson’s Warblers taken in eastern and western
British Col umbia, compared among themsel ves and with specimens
from the Atlantic States , are devoid of any d ifferen ces which woul d
j ustify their separation . There i s a singular uniform ity in th e aver

age measurements of specimens from all l ocal ities and
,
saving two

specimens from Vancouver Island wh ich show deeper yel l ow on the
forehead, their coloration is remarkably uniform . Judged by the
specimens examined, there is not , when we consider i ts transconti
nental range , a more hard and fast species than Sylvania pust

'

lla.

North of the Un ited States S. pusillap ileolala. has no better claim
to recognition than Dendroica aestiva. morcomi.

230 . Setophaga ruticilla. Redstart .

Well represented al l over i nterior British Columbia.

231 . Anthus pensilvanicus. American Pipit .

“fashington and th e Province of British Col umbia at large .
Breeding sparsely on the plateaus and mesas of the interior, up to

feet.

232 . Cinc lus mex icanus. American Dipper.

Associated with al l dash ing streams
,
from the mountains to the sea.
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233 . Galeoscoptes carol inensis. Cat Bird.

Not abu ndant anywhere and very l ocal i n its d istribu tion . It
does n ot appear to get farther n orth than Cli nton . The brownish
cast of upper parts, especial ly on the crown , rarely seen in eastern
skins

,
i s very marked in some British Col umbia examples an d is

present i n nearly al l of them . Western b irds average darker
beneath th an specimens from the Atlantic coast . Measurements of
th irteen specimens ( in cl uding the Streator seri es) from Briti sh Col
umbia, give the fol l owing averages as compared with those of a
series of ten from the eastern United States.

Wing. Tail . Exposed Culmen . Tarsus.

Bri t ish Columbia ‘ 62

Atlan tic States 6 3

Both of these differences and those of coloration are too sl ight
and variable to warran t any subdivision of the species.

2 34 . Salpinctes obsoletas. Rock Wren .

Found about Ashcroft and northward to Cache Creek ; al so at
Kamloops where one was nesting in a section house ,

” ten feet from

the rail road tracks . Five specimen s from Ashcroft do not material ly
differ from Arizona and Utah skin s.

235. Thryothorus bewickii spilurus. V igor’
s Wren .

Abundant i n the west Cascade region of Wash ington and Brit

ish Col umbia. It i s doub tful whether th is Species ever crosses the
coast mountains to the interior

,
it being essential ly a

‘ lover of lower
l evel s.

236 . Trog lodytes aedpn parkmanii. Parkman ’

sWren .

I n ever found Parkman’

s Wren above the - foot l imit. It is
n ot as abundant o r evenly distributed in the interior as coastwise .

237 . Trog lodytes hiemal is pacificus. Western WinterWren .

Abounding on the coast. Two moul ting birds from the Selkirk
Moun tain s near Nelson are even darker than skins from Puget

Sound . I d id not find any Win ter Wrens i n the and i nterior of
British Col umbia west oi

'

the Gold Range
,
nor at Lac La Hache .

The reappearan ce i n the Selki rks of typi cal pacificus and i ts absence
again from the Rockies at Field tal li es perfectl y with the alterna

ting cl imatic conditions al ready poin ted out as occu rring across th is
vast area . Dr . Merriam cal l s the Winter Wren found by him i n
the Saw Tooth Mountains

,
Idaho

,
hiemalis.
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238. Cistothorus palustris palndicola. Tule Wren .

Breeding over the l ake country east of Cascades. I found it
abundant at Lac La Hache. It must range much farther north
than this

,
probably (Gr. Hamil ton) to Stewart

’s Lake
,
Briti sh Col

umbi a, latitude

239. Certhia. fami l iarismontana. Rocky Mountain Creeper.

Rare in Briti sh Col umbia . A male Creeper from Nelson appears

to be montana.

240 . Certhia fami l iaris occidental is. Cal ifornia Creeper.

Neither rare nor common on the Pacific slope. Rare at Nis
qual ly . Probably reappears on interior mountain peaks .

241 . Si tta carol inensis acu leata. Slender- billed Nuthatch.

One specimen was taken at Tacoma. It i s rare on the coast but
abounds in the wooded hil ls of th e in terior of British Col umbia.

242 . Sitta. canadens is. Red~bellied Nuthatch.

East and West of Cascades ; also i n the Rocky Mountains .

243 . Sit ta
'

pygmaea. Pygmy Nuthatch.

Only found
,
and that sparingly

,
at Vernon .

244 . Parus atricapillus septentrional is. Long- tailed Chickadee .

Abound i n the inter- mountainous region of B riti sh Col umbia, up
to feet.

245. Paras atricapillus occidental is. Oregon Chickadee.
Abound in the coast region .

246 . Parus gambeli. Mountain Chickadee .

Found i n the interior mountains of British Columbia but not in
th e Rock ies .

247 . Paras hudsonious columbianus, subsp. nov. Columbian Chickadee.

Four specimens of thi s strongly differentiated ally of hudsonicus
were secu red in the high mountains su rrounding Field

,
British Col

umbia . They were abundant i n the deepest and darkest recesses of
the con iferous forest

,
associ ating in flocks of ten to twenty individ

nals after the familiar manner of the genus. A description of this
new form having al ready appeared in the Auk

,
i t is useless to refer

to it further here except to say that i t is larger and darker than
hudsonicus

, with a much larger bil l and with the throat patch j et
black instead of browni sh - black .

5
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2 48. Parus rufescens. Chestnut - backed Chickadee.

Very common on the coast and Islands b ut never found east of
the Cascades.

2 49. Regulus satrapa olivaceus. Western Golden - crowned Kinglet .

I can find no color difference between the east and west Cascade

Kinglets . In th is respect they agree with the British Columbia
W inter Wrens.

2 50 . Regu lus calendu la. Ruby
- crowned Kinglet .

Numerous on the coast in spring. Breeding in the interior. The
nuptial song of th is tiny bird is a truly marvel lous production .

Perched in the top of a giant fir i t wil l remain motionless for thi rty

minutes at a stretch , singing an in cessant h urly - burly loud enough
to be heard half a mile away .

251 . Myadestes townsendi i . Townsend
’sSol itaire .

I secured a Sol itaire on Vancouver Island i n May. They were
met with at h igh al titudes on both s lopes of the Cascades, Selkirks
and Rockies

,
as far north as the 52md paral lel, increasing i n abun

dance eastwardly .

2 52 . Turdus fuscesens salioioolus. Willow Thrush.

In al l v i sited local i ties of the interior. Breeding at Lac La
Hache . This extends Mr. Streator’s nesting record of the species
1 50 miles far ther north .

253 . Turdus ustulatus. Russet - back Thrush.

Abundant coastwise.

2 54 . Turdus ustulatus swainsonii. Swainson’
s Thrush.

A female and yo ung male in nesting plumage shot at Nelson

where they were fairly abundant.

255. Turdus aonalaschkae . Dwarf Hermit Thrush.

Ou the coast in migrations . Probably b reed in the Cascades and

mountain s of V ancouver Island . I was surprised to again meet

.th is species at Field , where I saw many and secu red three bi rds.

One of these in spotted nesting plumage proves that the summer
hab itat of the Dwarf Thrush is far more extended than formerly

supposed and accounts for the appearance of th is form in Utah and

Nevada in fal l migration s.

2 56 . Turdus aonalasohkae pal lasi i . Hermi t Thrush.

That pallasu and not auduboml breed in the region around Lac

La Hache is attested by certain skins in the col lection. Neither
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form was found in any other part of British Columbia. If it be
found that aonalaschkoe and pallasit

'

breed indifi
'

erently across com
mon ground in the interior and Rocky Mountain regions of British
Col umbia, without the interven tion of intermediates, a more com

plete sep aration of the two than i s now recognized must be m ade.
At l east two points are estab lished by skins in the col lection— lst

,

the breeding of aonalaschkae i n the Rocky Mountains of British
Columbia ; 2nd, the breeding of pallasit

'

west of the Rockies and
south of the 52md paral lel .

257 . Merulamigratoria propinqua. Western Robin .

Uniform ly abundant everywhere .

2 58. Hesperooichla naevia. Varied Thrush.

Abundant on the coast, but by no means confined thereto
,
being

found at h igh al ti tudes on al l the mountains of the in terior to the
Rocky Mountain summits.

2 59. mexicana. Western Bluebird.

Not common anywhere but less so i n the east Cascade districts
where i t does not range beyond the Transition Zone .

2 60 . Sial ia arct ica. Arct ic Bluebird.

Abundan t i n northern and western interior portions of British

Col umbia.

A tabulated l ist of al l the specimens forming the author’s col lee
t ion of British Col umbia and Washington birds, incl ud ing those
col lected by Messrs Morris and Evans in the same region , is appen
ded. The col l ection has been recently purchased by the Academy
ofNatural Sciences.
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Colymbus auritus

Podi lymbus podiceps

Urinator imber

Urinator arcticus

Synthliboramphus antiquus

Brachyramphus marmoratus

Larus glaucescens

Larus occidentalis

Larus cal ifornicus

Larus delawarensis

Larus brachyrhynchus

Larus phi lade lphia

Merganser americanus

Merganser serrator

Anas boschas

Anas americana

Anas carol inensis

Anas discors

Anas cyanoptera

Spatula clypeata

Dafila acula

Aythya val l isneria

Glaucionetta clangulaamericana

Glaucionetta islandica

Charitonetta albeola

Oidemia deglandi

Branta canadensis

Branta canadensis hutchinsu

Branta canadensis occidentalis

Ardea herodias

Porzana carolina
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Bubo virginianus

Bubo virginianus subarcticus

Bubo virginianus saturatus

Glaucidium gnoma

Glaucidium gnome. cal ifornicum 1

Ceryle alcyon

Dryobates vil losus leucomelas

Dryobates vil losus harrisu

Dryobatcs pubescens gairdneri

D ryobates pubescens oreoecus

Sphyrapicus varius nuchal is

Sphyrapicus ruber

Ceophlocus pileatus

Me lanerpes torquatus

Colaptes cater

Colaptes cater saturatior

Chorde iles virginianus

Cypseloides niger

Trochi lus rufus

Tyrannus tyrannus

Tyrannus vert ical is

Sayornis saya

Contopus boreal is

Contopus richardsonu

Empidonax difficilis

Empidonax pusi l lus

Empidonax pusi l lus traillii

Empidonax hammoudi a

Otocoris alpestris merrilli

Pica pica hudsonica

Cyanocitta stelleri
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Cyanocitta stelleri annectens

Perisoreus canadensis capitalis

Perisoreus obscurus

Corvus corax sinuatus

Corvus americanus caurinus 3 2 1

Picicorvus columbianus

Molothrus ater

Age laius phoeniceus

Sturne l lamagna neglecta

Icterus bullo
‘

ckii

Scolecophagus cyanocephalus

Pinicola enucleator

Carpodacus purpureus cal iforni
cus

Loxia curvirostraminor

Acanthis

Spinus pinus

Poocaetes gramineus

Ammodramus sandwichensis

Ammodramus sandwichensis al
andinus 5 1 2 6 2

Zonotrichia leucophrys interme
dia

Zonotrichia leucophrys gambeli

Zonotrichia coronata

Spizel la socialis

Spize l la socialis arizonae

Spizel la breweri

Junco hiemalis oregonus 12 4 1 3 3

Junco hiemal is shufeldtu

Me lospiza fasciata guttata

Me lospiza lincolni

Passere l la i l iaca unalaschcnsis
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Passere l la il iaca schistacea

Piplio maculatus megalonyx

Pipi lo maculatus oregonus

Habiamelanocephala

Passerina amoena

Piranga ludoviciana

Progne

Petrochelidon lunifrons

Che l idon erythrogaster

Tachycineta bicolor

Tachycine ta thalassina

Clivicola ripar1a

S telgidopteryx serripennis

Ampe l is cedrorum

Lanius boreal is

V ireo olivaceus

V ireo gilvus swainsonu

V ireo sol itarius cassinn

V ireo buttoni obscurus)
Helminthophila. ruficapilla gut

turalis

Helminthophila ce lata

Helminthophila ce lata lutescens 3

Dendroica aestiva

Dendroica coronata

Dendroica auduboni

Dendroica maculosa

Dendroica townsendn

Se iurus noveboracensis notabilis

Geothlypis ma illivrayi

Geothlypis trichas occidental is

Icteria virens longicauda



NATURAL SCIENCES OF PHILADELPHIA.

Sylvania pusi l la

Se tophaga ruticilla

Anthus pensilvanicus

Cinclus mex1cana

Galoescoptcs carolinensis

Thryothorus bewicki spilurus

Troglodytes aedon parkmani

Troglodytes hiemal is pacificus

Cistothorus palustris paludicola

Certhia fami l iaris montana

Certhia fami liaris occidental is

Sitta carol inensis aculeata

Sitta canadensis

Sitta pygmaea

Parus atricapillus septentrional is 1 l 1 1

Parus atricapillus occidental is 8

Parus gambeli

Pa
'

rus hudsonicus columbianus

Parus rufescens

Regulus satrapa olivaceus

Regulus calendulas

Myadestes townsendi

a dus fuscescens salicicolus

Turdus ustulatus

Turdus ustulatus swainsonii

a dus aonalaschkae

Turdus aonalaschkae pal lasi i

Mcrula migratoria propinqua
Hesperocichla naevia

Sial ia. mexicana

Sial ia arct ica.

2
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FEBRUARY 7 .

The President, GENERAL ISAAC J. WISTAR,
i n the chair.

Fifty- nine persons present .

The death s of the fol lowing members were announced z— John
Markee, February 1 , 1893 ; F. A. Genth

,
M . D .

,
February 2

,
1893.

Papers under the fol l owing titl es were presented for publ ication
Notes on some Mineral s and Rocks

,
by Edw. Gold smi th .

A Contribution to the Herpetology of Briti sh Columbia, by

Edw. D . Cope.
Pyrophyllite Slate i n Northern Pennsylvania, by Abraham

Meyer.
“ Notes on th e Occurren ce of Quartz and other M in eral s in the

Chemang Measu res near th eLi ne of Wyoming and Tioga Counties,
”

by Abraham Meyer.

FEBRUARY 14 .

The President
,
GENERAL ISAAC J WISTAR,

in the chair.

Forty - two persons present.

The death of Joseph C. Turnpenny, a member, July, 1892, was
announced .

FEBRUARY 2 1 .

The President
,
GENERAL ISAAC J WISTAR, i n the chai r.

Forty- seven persons presen t.

A paper en titled Involution Form of the Tubercle Baci llus and
the Effec t of Subcutaneous Inj ection of Organic Substances on

Inflammations, by S.G. Dixon ,M . D ., was presented for publication .

FEBRUARY 28.

The Presiden t
,
GENERAL ISAAC J WISTAR, i n the chair.

Twenty- eight persons present.

The death on th e 26th i nst of Mr. Jaceh Binder, Curator of the

W i l l iam S. V aux Col lections , was announced, whereupon the fol low
ing minute was adopted



NATURAL SCIENCES OF PHILADELPHIA. 67

The Academy having heard with sincere regret of the death
,
th e

26th in st., of ME . JACOB BINDER, the Curator of the Wi ll iam S.

Vaux Col lection s, i t i s fit ting that a record he made ofthe soci ety
’s

appreciation of the loss wh ich it has thereby sustained .

During the latter years of Mr. Binder’s l ife
,
from his election to

membership in January 1879 unti l incapaci tated by the l ingering
illness which has j ust terminated fatall y

,
his best energies have

been devoted to farthering th e i nterests of the Academy .

He performed h is duties as Curator from January 1883 to
January 1892 , as member of the Board of Trustees of the Bui ld
i ng Fund from Jannary 1884 to February 1890 and as Curator of
the WVilliam S. V aux Collections since 1883 , wi th energy, discretion
and liberali ty . His kno

‘

wledge of business detail s was of th e u tmost
val ue in the financial administration of the society

,
while his

personal qual ities Were such as to endear him to hi s associates.
The Academy desi res to con vey to Mr. Binder’s wife and chi ldren

the assurance of its profound sympathy in their bereavement .

On the recommendation of th e Council the fol lowing were el ected
to constitute the Committee on th e HAYDENMEMORIAL GEOLOGICAL
AWARD z— Angelo Heilprin, J P. Lesley , Persif

'

or Frazer
,
Benj amin

Smith Lyman and Will i am B. Scott .

The Coun ci l reported the el ection of BENJAM IN SHARP, M . D .,

to fill th e vacancy in the Committee on Instruction and Lectures
caused by the death of Mr. Isaac C. Mart indale .

The fol lowing were elected members

Joseph Sail or, M . D ., Hen ry E rben,
Warner J Banes

,
Wal ter

Erben
,
Charles M . Thomas

, M . D .
, Harold H. Kynet t, M . D .,

Ernest La Pl ace , M. D .,
Edw. C. Kirk , M . D .

,
Henry L. Taggart

,

Wi l l iam B. Scott and H. Frank Moore.
The following were elected correspondents
The Rt . Hon. Lord Kelvin

,
Leonard Stejneger ofWashington , D .

C.
, Charl es B. Cory of Boston

,
Mass

,
Arnold Lang of Jena ,

Germany, Robert R idgway of New York , Wi l l iam Brewster of
Boston , Mass . and J A. Allen of Cambridge

,
Mass.

The fol lowi ng were o rdered to be printed
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THE INTERPRETATION OF CERTAIN VERSES OF THE FIRST CHAPTER

OF GENESIS IN THE LIGHT OF PALEONTOLOGY .

BY HENRY C. CHAPMAN , M . D .

To those unfamil iar with the fact that the text of Genes is has
before now constituted a subj ect of discussion before the Academy

,

1

some apology on the part of the author migh t be thought appropri
ate for the i ntroduction of such a subj ect for its consideration . It
might natural ly be supposed also that there cou ld be but l i ttl e left

to say as to the interpretation of the first chapter of Genesis in the
light

-

of pal eon tological research , especial ly in view of th e consid

eration recently given to that subj ect by such distinguished contro

versialists as Mr. Gl adstone2 and Prof. Hux ley .

3 As the latter dis

cussien, as wel l as many other similar ones, appears to h ave been
based almost enti rely upon the text of the Engl ish version of the

Old Testament , revised or otherwise, it may not be regarded as

superfluous i f th e order of the creation of l ife as given i n the

original Hebrew and l iteral ly transl ated , be compared with the
order in which l ife appeared according to the testimony of the
rocks. To those having no knowledge of Hebrew i t should be
mentioned that the language is an exceedingly elastic one

,
especially

i n the hands of those ski l led i n Hebrew exegesis— the same word

having undoubted ly very many different mean ings, accord ing to the
context

,
etc. By far the greater n umberof the stemwords i nHebrew

consist of three consonants and the system of “ pointing, or the

vocal izati on of such stem words by the addition of points, was
i ntroduced by the Jews with the V iew of fixing definitely the mean

ing of the stem words. Thus, for example, the word 1378 Adm ,

read i n Hebrew from right to left , wil l mean eith er he was red,
”

“ red,
” or “ man

,

” according as B'

TN i s written with the points, as

D382, D1 13, D315. The system of pointing or the vocalization of

the stem
'

words was
,
however

,
only introduced in comparatively

recent times (in the interval between the composi tion of the Targum

from the thi rd to the sixth centu ries and the making of gram
mars by the Jews i n the Arabic l anguage in the beginning of the

tenth century) and therefore long after the original Manuscript

1 Proc. Acad. Nat . Sciences , 1854 .

2 N ine teenth Century, 1885 , 1886 .

3 N ineteenthCentury, 1883, 1886— Essays upon some ControvertedQuestions,
1892 .



https://www.forgottenbooks.com/join


70 PROCEED INGS OF THE ACADEMY OF [1893.

by Symmachus épn
'

eré y
, and by St . Jerome in the V ulgate, reptile .

Now while it may be u rged by those who favor the tex t of the
Engl ish versions that as a reptil e is a moving or creeping creatu re
the word shrtz may be so translated it does not necessarily fol low
that al l moving creat ures are reptiles . It i s obvious, therefore, that

if the order of creation according to Genesi s i s to be compared at

al l wi th the order of evol ution according to the testimony of the
rocks

,
precise rather than general i nterpretations

,
as far as poss ible,

must be ofi
'

ered of the Hebrew words i n question . The Hebrew
word ouph

,
derived from the stem word meaning to Vibrate

,
to flut ter,

to fly,
we have translated bi rds ” rather than “ fowl ,

”
as there is

nothing in the context to i ndicate that fowl especial ly were the first

birds created . According then to the 20th verse of the first chapter

ofGenesis repti le s were created first and birds of some ki nd afterward .

It is admitted by paleontologists that the earliest formations in
wh ich the remain s of reptil es h ave been foun d are of Permian age

,

the remain s found i n the earl ie r carboniferous strata being rather

Amphibian than Repti l ian in character. It i s also admitted that
th e earl iest formation s in which the remains of birds have been

found are of Jarassie age, a much later formation th an the Per
mian . According to the testimony of th e rocks, then , reptiles

appeared first and bi rds of some kind afterward , and this is true

even if the supposed footpri n ts found in Triassic rocks shou ld have

been made by bi rd - l ike an imals
,
since the Triassic as wel l as the

Jarassie formations are of l ater date than the Permian . Such
being the case

,
the sequence of life as given in the 20 th verse of

Genesis i s the same sequence as th at of the rocks . Continu ing now
the exposition i n the 21st verse, according to the or iginal Hebrew ,

armnwmn rnrmwe: 5: mmns
‘mnmum mxmints mm

m: mv 63 mmnnm ‘
: zaim 11m;

living creature every the and great rep t iles the Ale im created and

wing ofbird every the and kind their for wa ters the abundant ly produced which moving

or according to the old and new versions “ And God created great

Whal es (O. the great sea- monsters (N . and every l iving
c reature that moveth which the waters brought forth abundantly
after their ki nd and every winged fowl .
The only two words i n the above verse the i nterpretation of which

demands especial consideration are
.

tninm and rmsh. The word
tninm i s translated in

"

the Vulgate cete, and i n the old Engl ish ver
sion whales

,

” i n the Septuagint p it y, and i n the new version sea
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monster, the word used in the old Engl ish version being apparently
based upon th e Latin , th at in the new upon the Greek transl ations

of the Hebrew Bible. The word tninm is derived , according to
some Hebrew grammarians from the, to sh riek or wail , and denotes

in the form of a noun some kind of serpent , on account of the hiss

ing noise made by such animals. By others , however, the root is

supposed to be tmh ,
to extend

,
th e noun derived from the latter

i ndicating an elongated kind of reptile
,
such as a great serpent or

sea monster of some kind . That the word tninm, however derived ,
refers to some kin d of reptil e is shown by it being rendered in the

1 48th Psalm , 7 verse, i n th e Septuagint , dpaz oy
‘

reg, i n the V ulgate
dracones

,
and in the Engli sh versions dragons .” While the word

t ninm might be translated “ sea monsters,
” since reptiles like th e

Dinosauria
,
etc., are regarded as sea dragon s i n a popular sense, i t i s

difficult to Justify the rendering of the word by
“ whales.” Further

,

“

if the l atter interpretation of the word he accepted the difficulty
wil l then present itself of reconcil i ng the statement of Genesis that
whales were created before mammals with the evidence of the
rocks that ‘ goes far to prove that the whales have descended from
carnivorous mammals l ike the seal s

,
the Zeuglodon , an extinct

cetacean form combining in many respects the characters of both these

orders. Oh the supposition , however , th at by tninm i s meant rep
tiles of some kind there is n o difficulty in reconcil ing the statemen ts

i n Genesi s with th e facts of pal eon to logy , the reptiles (schrtz)
appearing in Permian and Triassi c times

,
such as Proterosaurus,

Nothosaurus, Rhynchosaurus, etc., being followed by very differen t
k inds of repti les ( tninm) in Jurassic and Cretaceou s eras. Mari ne
monsters l ike the Plesiosaurus

,
Ichthyosau rus

, El asmosaurus
,

Edestosaurus and land monsters of wh ich Had rosau rus, Laelaps,
Iguanodon and Megalosaurus are examples . The Hebrew
word rmsht being derived from the stem word rmsh, to move, is
rendered both in the old and in the revised versions by moveth

,

”

and in the V ulgate by “ motabilem.

” As rmsh secondari ly , how

ever, means to creep or to crawl i t was transl ated by the Seventy
épnsubv. All aquatic an imals that moveth , creepeth or crawleth are
not, however, necessari ly reptiles since there are mammals that
moveth in the water and creepeth or crawleth out of it .
Indeed, in the reference made in Gen , 0 . 7 : v. 2 1 , to the death of
all flesh “ that moveth upon the earth

,
both of fowl and of cattl e

and of beast
,

” and in Psal m 1 04
, v. 2 1 , wherein al l of the beasts
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of
'

th e forest do creep
,
th e word used i n the original Hebrew to

express th e idea of beasts moving or creeping is rmsh. The word
rmsh being so associated with beasts i t i s as justifiable to suppose that
the moving or crawl ing animal s that the waters so abundantly pro

duced at thi s period of the earth’s history, day th e fifth se - cal led
,

were aquatic mammals as th at they were aquat ic repti les. Such an

i nterpretation is consistent wi th the facts of paleon tology , the earliest
mammal yet d iscovered , Dromatherium ,

obtained from rocks of

Triassic age and probably of monotrematous natu re
,
being preceded

by reptile- l ike an imals , such as the theromorphric Pelycosauria of

the Permian
,
described by Cope. Retu rn ing to the exposition of the

21st verse i t wi ll be observed that while i n the 20th verse , i n referring
to the creation of birds

,
the Hebrew word ouph alone is used , i n the

2 1 st verse the same word is coupled with another word
,
kup. The word

kup, bei ng derived from the stem word kup, to cover, when used as a

noun should be translated “ wing
,
the Arabic word

I

havi ng that meaning. The birds with wings
,
ouph

,
knp, were

created then
,
according to Genesi s

,
after th e birds ouph

,
presumably

withou t wi ngs. The order of creation , however, is that of evolu

tion , since th e reptiles appeared first, being fol lowed by reptile - l ik e
birds

,
Compsognathus

,
and bird - l ike reptiles

,
Archeopteryx, Hes

perornis (Marsh )
Passing now to the ‘

consideration of the 24th verse, containing the
account of the creation of beasts, and translating the original
Hebrew literal ly we would read as fol lows

rimsminwas rim si nnmints 1 13m
kind its for l iving creature the earth the forth bring shal l Aleim said and

mx 111 1 111 12281 1 flDflB

earth the ofbeasts wi ld and thing moving and catt le

or as rendered in the ol d and new V ersions And God said let the
earth bring forth the l iv ing creature after h is k ind , cattle and creep
ing th ing and beast of the earth .

”

The Hebrew word bhm i s probably derived from a stem word ,
bhm

, though as a matter of fact there is n o such verb in use at the
present day . As the kindred words i n the Arabic and the E th ic
pian l anguages signify

,
h owever, the word used in.

Hebrew as a noun has come to be accepted as mean ing “ dumb beasts .”

According to this interpretation it was rendered by the Seventy,
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r erpdn
'

oda
,
four footed and i n the Vulgate

,
Jumenta

,
draugh t cattl e.

The word rmsh we have tran slated “ moving thing
,

” consi sten tly
with the interpretation already given of that word in verse 21 .

The word was tran slated épfl erd i n th e Septuagint and reptil ia
i n th e V ulgate in consisten tly in th e l atter case, however, as
essential ly the same word was prev iously rendered motabilem.

It is difficult to understand why the word reptile ” should be associa
ted with cattle and wild beasts as th e context would lead on e to
suppose that at th is late period in the creation of animal l ife beasts
were more particularly created . It i s immaterial, however, to the
argumen t whether rmsh be transl ated i n thi s verse “ r eptil es ” or
moving

,
creeping or crawl ing creatu res , sin ce it i s not to be sup

posed that reptil es at once ceased to appear u pon th e earth
The translation of th e Hebrew word h itu admits of no discu ssion

,

being tran sl ated in the Septuagint in th e V ulgate bestias and1

in the English version s beasts .” It wil l be remembered that the first
mammal ia appearing upon the earth

,

'

the descendants of reptil es
,

were probably Monotremata, resembl ing the Ornithorynchus and
Echidna of th e presen t day. From such lowly o rganized mamma~

l ian forms descended the mammali a of the early Tertiary wh ich in

tu rn gave place to the mammal ia of the later Tertiary and presen t

geol ogi c epochs. As th e “ beasts,
” “ mammalia,

” th e bhm of the
Hebrews were created on day the sixth

,

” that is after th e rmsh or

promammal ia , the accoun t of the creation of th e mammal ia as given
i n Genesis i s therefore consistent with the o rd er of the evol u tion of

“

the mammal ia as based upon the testimony of the rocks . Resum ing
what Genesis states as to the creation of l ife , i t appears, if th e trans. .

lation j ust submitted be accepted as correct
,
that during day the

fifth the ancestors of the reptil es
,
the proreptil ia, appeared upon the

earth
,
being su cceeded during that period successively by the anoes

tors of the bi rds
,
th e pro - aves

,
repti le s, th e pro -mammalia and bi rds

,

and that duri ng the following period , day the sixth ,
” the mammalia

appeared . The accompanying diagram wil l i l l ustrate succint ly and.

geneal ogical ly the order of creation as j ust given .

The order of creation then , as given in the verses of the first

chapter of Genesis j ust transl ated
,
i s essential ly the same order as

that based upon the remains of
'

anim al l ife preserved in th e rock s .
It may be argued

,
however, that the accoun t of the creation of an i

mal l ife as given in Genesis i s very meagre
,
noth ing being said as to

th e creation or appearance of the lower forms of l ife
,
fishes eve n being

6
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only incidental ly al l uded to i n verses 26 and 28 as among the ani
mals given to man to rule over. The prescribed l imits of th is essay

Aves
ouph knp

Pro-mammalla
rmsh

Pro- reptilia
shrtz

do not permit of the consideration of such meagreness, i ts obj ect

being simply to show that th e order of creation according to the

first chapter of Genesis so far as it i s given, is consistent with the

wel l established facts of pal eontology.
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THE INHERITANCE OF MODIFICATIONS DUE TO DISTURBANCES OF

THE EARLY STAGES OF DEVELOPMENT, ESPECIALLY IN THE

JAPANESE DOMESTICATED RACES OF GOLD- CARP.

BY JOHN A. RYDER .

The recent experiments i n shak ing apart the cel ls produced by

t he first cleavage in the eggs of Ech inoderms by Driesch , and of

Amphioxus by Wilson , as wel l as the experiments of Roux, in th e
same d i rection

,
with frogs’ eggs

,
show that it i s possibl e for a s ingle

one of the two bl astomeres resulting from the first segmentation to
produce at once a complete embryo , or at any rate to finally recon

stitute the missi ng half by means of what Roux has cal led post

generation as i n the case of the frogs
’ eggs .

These experim ents
,
leading to the devel opment of two separate

e mbryos from the same single egg, have been regarded as so remark
.abl e that they have caused a good deal of discussion . They are

,

however
,
i t seems to me, to be regarded as having m uch in common

with phenomena that at first thought seem to be widely distin ct
from them,

namely
,
the production of monstrositi es i n invertebrates

and vertebrates. The occas ional dupl ication of periph eral parts

also
,
such as the tai l in l izards when broken off, and an excess of

t oes or fin - rays
,
perhaps, may be regarded as belonging ul ti

mately to the same category of phenomena, with a similar se t of
causes operating to produce them, namely, profound disturban ces of

.t he normal processes of karyokinesis duri ng development or at the
moment of the beginning of the regeneration of lost parts.
Weber’s experiment

,
reported many years ago

,
proving that the

eggs of the common pike, Esox lucius, could be caused to produce
double monstrosities if the recen tly fertil ized ova were violently

shaken,
i s wel l known . The experience of fish- cul turists i n hand

l ing the eggs of Salmonoids i s al so wel l known . A man of very

g reat experience in th e fish- cultural establ ishments of Austro

Hungary informed me some years sin ce th at so great was the danger
in roughly handl ing or shaking the ova of the Salmonoids

,
during

the very early stages of thei r development, that carelessness in th is
respect would resul t i n producing monstrosities almost excl usively .

I have myself, while employed as an assistan t by the U . S. Fish Com
mission , seen batches of salmon brood, which were almost enti rely

composed of fry that had devel oped as double o r tripl e monsters
,

e ach with but a single yolk .
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The well- known experiments ofDareste in artificially producing
monstrosities during the incubation of bird’s eggs

,
are al so wel l

known , as wel l . as his methods of experimen t , which consisted in
shak ing the eggs

,
varnishing a portion of the shel l or placing them

in an abnormal position
,
upon one end

,
for example

,
during the

early days of incubation. Simi lar experiments have also been made
by others

,
th at abundantly confirm the con clusion that abnormal

conditions or absol ute mechanical disturbances d uring segmentation

are the cau ses of su ch dupl ication of the embryo . Rauber attacked
the probl em from a morphological standpoin t and indicated i n

some measure the method according to wh ich the doubl ing occurred
in the germinal d isk of the eggs of fishes, work ing upon the blasto

derm of the eggs of the Pike , E8056 . He showed that the embry

onic axis was dupli cated or triplicated , as the case might be , at the
border of the bl astoderm . That the distan ce apart of the two con
temporaneously developed embryos along the rim of the blastoderm

,

determined the degree to which their axes would be u ltimately fused
or distin c t when the larval d evel opment had been completed .

In the study of a series ofdouble monsters of the common l obster,
Homarus Americanus, I found that some Simi l ar l aw applied in some
way

,
b ut unfor tunately the very early stages were not seen , so that .

i t cou ld not be formulated with preci sion . The eviden ce for . th e

existence of such a law was , however, sufficiently complete to war
rant certain general deducti ons

,
sin ce various degrees ef fusion were

seen which were perfectly paral lel to those of fishes
,
except that

i nstead of the ventral aspects being fused where the rudiments of

the embryo had been first formed at 1 80° apart on the blastoderm ,

i t was here th e dorsal aspects th at were fused
,
a fact which i s as

trictly in conformity with the morphology of the Arthropod series,
to wh i ch the lobster belongs

,
as the fusion of the ventral aspect of

the embryo of vertebrates i s in conformity with the morphology of
the adul t vertebrate body .

The discovery of Kleinenberg that th e embryos of certain earth
worms studied by him

,
were sometimes double and coh erent, shows

that such a method of double development i s widely distributed
with i n the series of Bilateral ia or b ilateral ly symmetrical animals .
Such a budding or d ivision in the embryo may indeed be l ooked
upon as somewhat akin to the development of buds or. gemmae i n
the Porifera or the s tatob lasts of certai n fresh - water Bryozoa which
normal ly develop double embryos directly from a germinal body.
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from the stump of the old ray in a d ivergent fash ion . This fact I

have repeatedly observed, as wel l as the regeneration,
in situ,

of the
scales, where they h ave been forcibly. removed from the fish by
accident . A case of th is kind I traced and described some years
ago

,
the subj ect being a fine specimen of the mirror- carp that had

lost one of the large scales of th e lateral l ine. In this case
,
how

ever
,
th ere is no dupl ication of the scale during its regeneration .

It is also a notorious fact that when extra toes or fingers are

developed in th e h uman subj ect
,
or in a mammal

,
th ey tend to

become hereditary. And the same seems to be the case with bi rds
,

in the instance of the Dorki ng fowl amongst domestic breeds . It i s
my bel ieffrom the evidence presen ted above that sueh supernumerary
digits have been in the first place produced by di sturbances d uring

segmentation or karyokinesis. Whil e the embryo was developing
i ts digits in such higher fo rms and that su ch distu rbances have been

registered
,
so to speak , as part of the hereditary tenden cies of the

organism
,
and have th us been handed on to offspring as develop

mental tendencies . The tendency to reproduce supernumerary toes
i n the cat is wel l - known . The same tendency is shown in the di spo

sition to reproduce extra thumbs or toes i n certain human families.
The most extraordinary of these dupl ications is h owever presented
by th e double or fan - tai led races of Japanese Gold- fishes

,
where the

dupl ication some times ex tends even to th e anal fin , so that I have
elsewhere been tempted

,
upon the evidence presented by Dr. VVatase

as to th e development of these fishes, to put .n a plea for the actual}

real izati on of an eight
- limbed vertebrate, a th ing again st whi ch the

l earned Professor Haugh ton , of Dubl in , has argued with his wonted
'

acumen
,
i n a sti l l earl ier paper touching the u t i l ity of the fou r

l imbed condition of the higher vertebrates .
I bel ieve

,
however

,
now that the key to the mystery of the pro

du ction of the do uble - tai led gold - fishes i s within ou r reach in the
l ight of the evidence presen ted above

,
that we can guess how

th e Japanese went to work to produce thei r singu lar breeds of

Carassius auratus. I bel ieve
,
in short

,
that th eir practice was very

simpl e
,
and that they have probably antedated the prac t ical appli

cation ofthe facts ofexperimen tal embryology , as known i n Europe
and our stil l more western civi l izati on

,
by several cen turies. Si nce

the Japanese records of some of these breeds are very old, as wel l
as the fact that the work of the Marq ui s de l a Savigny, figuring th e
breeds of th ese fishes, was publ ished in 1 790, we can infer for them
an antiquity of, at the very least, a couple ofcenturies .
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Now as to how the Oriental s accompl ished the production of
do ubl e- tailed forms of fishes. I believe they did this by tak ing th e

eggs of the n ormal species of gold - fishes and shaking them , or dis

turbing them in some way , as did Professor Weber with the eggs of
the pike . They would thus get some complete double monsters, some
with two heads and a si ngle tai l

,
and some with double tails . Mani

festly the complete double monsters would be unl ikely to su rvive .

Those most l ikely to survive woul d be those with only a dupl icatio n
of the tail . These being selected and bred woul d in al l probabil ity
hand onward the tenden cy to reprodu ce the double tai l , a tendency
which cou ld become very fixed and characteristic if j udicious
selection were main tained by interested fanciers an d b reeders

,
such

as are said to exi st in Japan
,
where these fishes of the finest doubl e

tai led races command high prices amongst the wealthy and culti

y ated classes .
If the remarkable pecul iarities of the Japanese Gold- fishes were

produced as suggested above
,
and there seems to be n o more l ikely

method of thei r origination , the whol e question of th e i nheritance
of mutil ations is reopened from a total ly new point of view

,
and one

that cannot be assai led by Weismann and his fol lowing with much
show of success from ' thei r present attitude toward these questions .
It i s clear

,
however

,
that we have here a most promising field for

experimental inqui ry and one that should be at on ce cul tivated i n a

practical way.

That the d irection of the regeneration of lost parts may be affected
by the plane ofmuti l ation is sufficient ly wel l attested by the exper
iments of Barfurth on the tail s of t ad - poles

,
some of which I have

successfully repeated . If the tip of the tail were snipped off
"
exactly

at right angles to the axis of the body , the tai l was regenerated of
the normal form and straight backward . If at an acute angle

,

regeneration took place so that the new tip was di rected either
upward or downward

,
according as th e incl ined

,
regenerati ng cut

surface looked upward or downward . Such facts cannot be dis
missed as u seless i n connection with the problem of inh eri tan ce in

general , if they have any bearing upon the question s raised in con
nect ion with the inheritance of mutilation s as vi ewed i n the preced
ing discussion . It is not un l ikely that Barfurth’

s resul ts do have
some bearing upon these questions as here vi ewed . If th e pl ane of
mutil ation or line of removal of digits affect s th ei r direction of
growth

,
as seems likely from Barfurth

’

s and my own experiments,
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we know to a certainty that there i s on ly one avenue for the access

of n ew material during th e process of regeneration of a digit for

e xample
,
and that is its proximal or basal porti on . Through this

‘

basal portion alone can n ew materi al reach the digit to build up its

d istal parts . If growth and its accompanying karyok ineses were

i nterfered with in any way across a narrow l in e over the stump, the
regen erative energies would be caused to manifest themselves on
either side of that l i ne

,
and the resu lt wou ld be a tendency to repro

d u ce th e digits in dupl icate b eyond the point ofmutil ation
,
and i n

.a dive rgen t fashion from the basal area th rough whi ch alone n ew

material cou ld find access by intussusceptio n d uring the process of
regeneration . We consequently get a mechano- physiological expla

nation of
'

why it is that doubly reproduced distal par ts tend to

d i verge from each other radial ly .

The same prin ciple
,
together w ith con crescence

,
may be invoked ,

as i t has been in another form
,
by Rauber

,
to explai n the degree of

fusion of doubl e or tripl e monsters produced by shaking mesobl asti c

ova during thei r early blastodermic stages of development. But

Rauber’s explanation must i n th is case be supplemented by a

c onsideration of the physical l aws of the interfac ial and free surface

t ensions wh ich condition growth during the developmen t of a thin

b l astoderm in a merob lastic egg , making, for self- evident physical
r easons

,
the production of completely separate embryos wel l n igh

an impossib ility, even by shaking or otherwise interfering with

development . Even if separate germinal disks were devel oped on

a telolecithal egg , there is every reason to bel ieve that, as segmenta
t ion proceeded

,
the two resul ting bl astoderms would become fused

by thei r edges as the latter advanced over the yolk and approached

e ach other as th ey necessarily must i n order to increase , as th ey do,
i n a geometri cal ratio, thei r power of appropriating the stored nutri
t i ve mass of yolk . Ou apriorigrounds, and for mechanical reasons,
t herefore, the complete separation of the germinal matter of a
l arge - yolked meroblastic egg is impossible. The total separation of
the two first blastomeres ofthe equal ly segmenting

,
holoblastic eggs

of ech inoderms and Amphioxus, on the other hand , is easi ly aecom

plished by mere Violent mechanical i nterferen ce, so that completely

d istin ct and separate
,
but smaller

,
embryos are easily obtainable

if such separated blastomeres are al lowed to develop under favorable
c ond itions.
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As stated in the earl ier part of this paper, the regenerative power

seems
,
i n low and primitive forms, and also i n the very early stages

of the highest, as shown by von Jhering in the development of

Armadilloes, by what he call s temnogeny, or normal ' division and
complete separation of the cells of the fertil ized egg, to be most
completely represented i n the early b lastomeres or the products
of the early segmentations . In the next grade of organic types,
Porif

'

era and Coel enterata, th ere appears to be a wider exten

sion upon the whole organism and its parts of this regenerative

power. In bryozoa and echinoderms there is sti l l i n many forms
m ore or less of th is regenerative power dis tributed th roughout the
organism

,
but as special ization proceeds it seems to become l ess

marked , and if there is disturbance of the mode of development of
the Bilateral ia , besides the apparently nérmal consecutive or l inear
gemmation as i n Monotus, Myrianida and Autolytus, there is devel
o ped a tendency to double the axis so that branched or coherent
d ouble individuals arise. This - reaches a most remarkabl e expres
s i on amongst Syl l id worms

,
as worked out by Professor McIntosh

,

and may even extend to an early stage, as in th e case of the produc

t ion of doubl e embryos i n Lumbricus, accord ing to Kleinenberg.

In both the arthropod and vertebrate series distu rbances of early

e mbryonic development
,
affecting th e order and relati ons of th e

karyokine tic
’

processes i n the blastoderm , are ' product ive of double
monstrosities variously fused

,
according to a law which has been to

some exten t defined by Rauber.
As we proceed in our review of the su ccessively higher groups we

find that this purely regenerative power becomes less and less
marked . In some worms

,
for example

,
the head may be regenerated

if cut off. It is doubtfu l whether thi s would be possible with even
‘ the lowest vertebrate. In the vertebrates and arthropods or highest
Bilateralia

,
the regenerative power i s reduced to the power of repro

d ucing l ost digits or entire appendages , as i n crustacea . In verte
b rates i t is finally restri cted i n fishes, batrachians and reptiles to the

regeneration of the tai l or the distal parts of the extremities in the
adult

,
and in the highest of these series

,
namely

,
bi rds and mam

mals, the power of the adult to regenerate lost d istal parts of the
e xtremities is also lost. Nevertheless

,
there remains in the tol erably

advanced embryos of these forms the power to respond in a remark
able way to dis turbances of the normal hereditary or regenerative

”p rocesses involving the distal parts of the extremities, such as the
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digits . The regenerative powers therefore seem to become dimin
ished with the special i zation of a type

,
and to be manifested last of

al l in the distal ends of the extremities . The most
'

marked changes
may occur in th e way of dupl ication , tripl ication , etc., of the axi s,
even i n the highest types, provided the devel opment o r processes of

segmentation are disturbed early enough
,
and in some definite way.

The con cl us ion which i s warranted from the whole of the foregoing

is that the regenerative power oforganisms disapp ears as we rise in

the scale oforganization,
last ofall in the p eripheral extremitalparts.

A further observation i s just ified, whi ch i s, that the power toproduce
monstrosities or congenital aberrations ofdevelopment due to external

disturbances ofsegmentation, during growth, diminishes in the higher

formspart passu with the advance in development. Final ly, i t may

be affirmed with much show of probabil i ty that aberrations of
development produced by disturban ces of the processes of segmen

tation during growth
,
may become hereditary , as i l l us trated by the

probable inheritan ce of partial ly dupl icated axes in the tai l s of

Japanese gold - fishes, or of supernumerary digi ts i n many mammal s
and in Man.

How su ch new parts , originated as here s upposed , can transmit to .

th e ova of the parent body , of which they form a part, a tendency
to cause them ( th e new characters ) to reappear i n the offspring
developed from such ova or germs

,
canno t be explai ned withou t

supposing that the new part of the body of the parent influences at

a distance the charac ters and potential i ti es of the germinal matter
produced by i t in i ts gon ads . The difficult ies i n the case of the
partly double bodv of the Japan ese Gol d - fishes are pecu lia r

,
i n that

we have to assume that hereditary tendencies are transmitted from

a paren t body and part of another of each sex , making in al l , ten
dencies transmitted from two bodies and par ts of two oth ers, i n the

course of the ordinary sexual reproduction of the double- tailed
species

,
since there canno t be the sl ightest doubt that, i n th i s case,

we have to deal with partially double monsters ( as is proved by
thei r morphology) , with normally developed reproductive powers. I
confess to an utter i nabil i ty to see how this can be done by means of
gemmules, th e oldest hypothes is of heredity, first formu lated by
Democritus

,
then restated in a more modern form by Buff

'

on , then

by E rasmus Darwin in the Zoonomia, and last]y by Charles Darwin .

This doctrine therefore has a very respectable pedigree, but i t i s
s trange that none ofthe l ater writers credi t their predecessors with
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having entertained similar opin ions . But to recur to my poin t, i t is

cl early certain that the partially double body of the parent in th is
case must have influenced the germs it in closed at some time i n the
history of the race, or at the time the latter was originated by the

Oriental s. The first partial ly doub le, monstrous pair of gold - fishes

to have offspring must have been reared somewhere i n th e East ;
whether in Corea, Ch ina or Japan doe s not matter. The fac t that
they reproduced themselves i s i ndisputable . That they were first

produced by artifici al interference with
,
or mutilation of the normal

processes of thei r early developmen t becomes, i n th e ligh t of what
has been said above

,
a concl usion ofthe u tmost probabil ity. VVeis

mann and his fol lowers can take either horn of this dilemma . The

in evitable conclusion s are : first , that new parts of the parent body
at a distan ce do at once

,
in the first generation

,
influence the germ

.cells in closed by su ch a parent body ; secondly , the probabil ity of

the inheritance of the effects ofcertain muti lations, inj uries, interfer

ences or d ispl acement of parts , during the early stages of develop
men t

,
amoun ts almost to a certainty.

Moreover
,
whereas the separation of the early cel l s or bl astomeres

i n certain eggs
,
such as those of Armadilloes, Sea-Urch ins and the

Lancelet and Frog i s possib le
,
th e egg in these cases bemg essen

tially holoblastic at the time of the first two cleavages
,
two or more

completely separate embryos can be developed . The condi tions of
development

,
i t must be borne in mind

,
in thehigher series

,
where a

blastoderm is developed
,
closely and firmly adherent to I the very

l arge
,
n utrit ive yolk , are very different from the foregoing. Se dif

ferent i ndeed , are the condition s ofdevelopment in these latter mer

oblastic form s that it would be extremely improbable that en tirely

separate and multipl e embryos could be developed from th ei r ova.

At most on ly such mechanical disturbances woul d be possi ble as
woul d lead to a more or less complete dupl ication, tripl ication , etc .

of embryos . That the effects of su ch embryonic mutil ations o r
i nterferences may be hered itari ly transmitted wi l l h ardly be admit
ted by the anti -mutilationists

,
but to evade the force of these facts

is impossible .
The coherence of the embryos together in meroblastic eggs, con

ditioned as i t i s by the interfacial and free surface - tension s between
the blastoderm and yolk

,
is

,
i t seems to me

,
plainly indicat i ve of the

indisputable con cl usion that mutilat ional influences operating upon
meroblastic ova are themselves influenced by mere physical cond i
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t ions and forces
,
and that even these l eave a remin iscence of their

effects u pon the germs, th e development of which they thu s i ndi
rectly afi

'

ect . What again shal l be said in such cases of the effect

ofsuch external or physical agencws or conditions i n mod ifying th e

development of future generations
,
as seems to be proved by the

history of the domesti cated races of Japanese Gold - fishes ? Weis
mann must now own , i f the preceding Views can be sustai ned ,
that he is beaten upon his own ground , and al so admit that he has

been in error from the beginning as to the non - transmission to the

germs of characters th at have been acquired by the body of th e
paren t .

The domesticated races of Japanese Gold - fishes outstrip every
known form of domesticated an imal i n th e extent to which they

have been modified, and i t i s therefore strange th at Mr. Darwin

should have devoted so l ittle consideration to them i n his works,
In one of his botanical works Mr. Darwin makes the suggestion

that the b il ateral halves of the Bilateralia may have ari sen by
longitudinal concrescen ce of two similar i ndividual s of opposite sex .

This suggestion of h is
,
as to the origi n of the bilateral ly sym

metrical condition
,
may be d ismissed as exceedingly improbable and

unfortunate
,
and as i n direct conflict , moreover, with the known

mode of the development of monsters with double axes . Such mon
s trous races

,
as is proved by the morphology of the adul t Japanese

Gold - fishes, their known analogies to the development of double
vertebrate monsters

,
have been produced almost beyond ashadow of

doubt by mutilational in terference with the early processes of nor
mal development

,
and thi s monstrous mode of development has

become hered itary.

The procedure by means of which the Oriental s origin ated their

pecul iar races of Gold - fishes I believe was more exactly as

fol lows : After the bl astoderm had spread over about one - third or
more of the surface of the yolk

,
the eggs were shaken o r violently

d isturbed . This proceeding would cause th e produ ction of one or
more new embryonic axes at the rim of the blastoderm near th e
original

'

axis
,
but the new axes would not develop a head , but

would , as a resul t of the Operation of the principl e of concrescence,
soon fuse with the caudal end of the original or first - formed embry

onic axis . This would cause a doubl ing, more or less complete, of

the caudal end or u rosome of the embryo . In this way i t may be
supposed that the partial ly double urosome of these singular fishes
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Total length Length Length Length Width of
ofhead, body ofbody. ofhead . of end ofuro
and urosome . i ntestine. some .

iacg
om m 0 n

90 mm . 62 mm . 28 mm. 364 mm . 15 mm .

‘

2 Long- bodied
J a p a n e s e 74 mm . 51 mm . 23 mm . 213 mm . 10 mm.

double tailed
race .

47 mm . 28 mm . 19 mm . 226 mm . 7 mm.

with other facts, that there has been a process of degeneration at

work in reducing the proportion al volume of the musculature of
the body and urosome in the double - tai led races. Table II gives

‘ the height of th is frustum of a cone to which I h ave compared the

muscul ature of the body , as wel l as the maj or diameters of the base
.and apex of the frustum in mill imetres

,
for each race in absol ute

measurement.

C o m m o n
race. 36 mm . 25 mm . 37 mm . 62 mm .

L - b d
'

d
Japaggsge 30 1

1

3) 80 mm . 19mm . 28 mm . 5 1 mm. 10 mm .

le - tailed race .

Sh t - b d
'

d
Japanz

r

se 30 1
1

3) 36 mm . 10 mm . 23 mm. 28 mm . 7 mm .

le - tailed race .

In a th ird tabl e I have attempted to represent the proportions of
the several parts to each other, but from tables I and II, I obtain

d ata for a more general and final fou rth table i n wh ich the individ

uals are supposed to be of the same age, and more nearly of the

same size and weigh t than was the material a t my disposal .
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C o m m o n —45race.

Long- bodied
.9

Japanese race .

Short 'bOdied

J apanese race .

Taking th e head as th e least variable portion of the th ree races,
and assign ing to it an arb itrary val ue of 50 mm . i n a hypothetical
individual by dividing the actual l engths of the other parts i n mil
ilimetres by their own l ength of head in millimetres , then multiply

ing this product by 50, I get a new set of val ues i n which the parts
are in the proporti on of the preceding tab le, but in which the indi

viduals are, i n the case of each race, of about the same size, age and
condition of vol ume, and consonant with the modifications that
have been suffered by each one. This table i s given below

,
and

from i t it is possible to plot the ou tl ines of the three hypothetical
frustums of cones that wi l l represent approx imately the condition
of development of the muscul atu re of the body and tai l of the
1three races as seen from the side.

Length of Length He ight of D i am e ter D i ame ter D i s t a n c e
intestine . ofhead. fmstum. o fmajo r o fmajo r ofanus from

axis ofbase axisofapex base of can

offrustum. offmstum. dal.

C o m m o n
race. 650 mm. 1 107 mm. 662 mm. 24 3 mm. 42 mm.

L n -b di (1
Japaiies

g
e 12108

13
4625 mm. 1108 mm. 65 mm. mm. 41 mm.

Short -bodied
587 '5 mm. 73 65 mm. 613 mm. 18 4 mm. 26 3 mm.

Japanese race .
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A. Outl ine of frustum of cone representing themus
culature ofbody and urosome ofcommon race ofGold
carp. B. Same of long- bodied Japanese race

,
reared

by D r.Wahl. C. Same ofshort -bodied Japanese race.

These tables and
the appended dia

gram based up 9 n
th em , it seems to
me, make i t tolera
bly certain t h a t
there has actual ly

be c u
'

a m a r k e d

degeneration in the

relative p r o p o r
tional developmen t

of the vol umes of

the musculature of
the body and uro
some or tai l i n two

of the th ree races
examined. 0 th e r
facts

,
however, for

tify th is con cl u sion
very strongly . The

most i m p o r t a n t ,

being th e fact that
the v ertical rows of

scales j ust behind
the abdomen

,
on the

s ides of the u rosome
of the short - bodied
race

,
overlap each

other f a r m o r e
extensively than do
those in the other

two . Wh e n w e
come to examine the m uscular somites underlying th ese rows of
greatly overlapping scales in th e short - bodi ed race

,
we actually find

them markedly shorter than those some di stance behind , or those
some distance i n front of them . This seems to me to prove con cl u
sively that there h as been actual degeneration of the muscular sys
tem of the body or trunk

, and that t his degeneration i s especial ly
w el l marked in the short - bodied race . The intestine i n the latter is
also found to be proportion al ly longer than i n the normal, common ,
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or in the long- bodied
,
double - tail ed races . This in crease i n th e

l ength of the intesti ne is also indicated by th e very protuberant
abdomen of the short - bodied race . This short- bodied race , with a
protuberant abdomen

,
I am informed by breeders, i s a very vora

cions feeder
,
th us not belying the indications of its large abdomen

and proportional ly long intestine .
It i s also probable that the bodies of the vertebrae are shorter i n

the short—bodied than in the l ong - bodied races. This poin t I h ave,
however

,
neglected to determine .

I bel ieve
,
in shor t, th at

“ the degenerative ch anges i n th e muscul ar
systemoi

'

the Japanese Gold - fishes i s connected wi th their contin ued
restrai nt to smal l aquaria for many generation s

,
and that their mus

cular system has degenerated th rough disuse . That , on the other
hand

,
the fai l u re to be abl e to expend energy in th e production of

motion of the body i n the water has reacted in other ways upon
thei r organi zation

,
and especial ly upon the growth of the fins. This

has gone on un til , in some of the races, i t would actual ly be possib le
to envelop almost the enti re head and body in the enormous double
caudal . ‘ In fact

,
these members grow so l ong that they become an

actual h indrance to rapid swimming
,
and are of less use i n pro

pell ing th e fish i n the water
,
so that thei r swimming becomes very

slow
,
and seemingl y performed with some difficulty as compared

with this normal form . All the fins partake of th is tendency to
become extended the pectorals en l arge and lengthen , and th e
dorsal

,
i n some races

,
becomes so long that i t fal l s over and over ‘

hangs one side of the body . Fish - cultu rists al so tel l m e that i t is
usel ess to try to keep these races with other species of fishes i n
ponds

,
because the more active carn ivorous forms will soon bite off

and destroy the long
,
graceful

,
and l ace- l ik e caudals of these help

lessly modified Japanese races . These races have been so modified

by man’s agency
,
that they have become absolutely unfit ted to su c

cessfully bat tl e for existence , if left to th emselves.

Their sluggish habi ts have been purposely cu l tivated by Oriental

fish- fanciers . To such an extreme of sluggishness have they been
brought

,
that , owing to thei r mon strous developmen t, they are some

times n o longer able to maintain thei r equil ibrium in the water; but
stand on the head or tai l in the very smal l aquaria, i n which they
are kept

,
and in which they would become asphyxiated were it not

for the precaution taken by the Japanese to introduce i nto the same

7
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aquarium small , harmless , but very active fishes of other species
,
in

order that the water he kept circulating, and thus aerated for the

benefit of the helplessly modified, but most valued tenant.
These ci rcumstances give, it seems to me, a cl ew to the explana

tion
,
not only of the degeneration of. the musculature under domes

tication, owing to i ts enforced disuse , but also some indication of
what are the causes of the extension of the fins. The material
saved from expenditure i n muscular efl

’

ort may be expended in
growth i n anoth er direction

,
and the most advantageous woul d be

that which would in crease the
‘

surf
'

ace of the fins
,
and thus render

them u seful in dermal respi ration . The large vessel s and n umerous
capi ll aries in the huge tai ls of very fine specimens of the Kinyiko
race

,
that I have seen , indicate that the caudal fin may possibly

serve in a very importan t way as an adj unct to branch ial respira

tion . The question therefore arises, have not the immense fins of
the Japanese double- tai led gold - fishes been developed partial ly in
physiological response to artificial conditi on s of respi ration

,
that

were not as favorable as those enj oyed by thei r wi l d congeners ?
That th e dorsal , anal and caudal fins may be so modified as to min
ister in an important way to the needs of respiration , is proved by
the development of t he rich ly vascul ar and exaggerated vertical

fins of the embryos of foetal Embiotocoid fishes, as long ago shown
by Blake

,
and fully confirmed and elaborated i n greater détai l by

the writer.

It is also a remarkable fact that the fins and tai l of the l arvae of the

doub le long - tai led races do not show such characters at once, but it is

not until long after th e l arval stages are passed
,
that the breeder can be

c ertain of rearing a spec imen with a fine long tai l , from any given

young fish. The fishes are usually upward of two inches in length

before the b reeder can be pretty sure that the young or half-grown
ind ividuals wil l develop a great l ength of tail . This fact shows
that the long tail was o riginal ly acquired very late i n ontogeneti c
development

,
and is not a larvally apparent d ifferentiation . This

c ircumstance is also un ique amongst fishes, and for that matter,
almost the exact reverse of what usual ly takes place , since the young

ofmany marine fishes have cer tai n parts of the fins very greatly
produced, only to be absorbed befo re adolescence is reached . This
is the case with the l arvae of Lophius and Fierasfer. Only amongst
h igher animals do we find secondary sexual characters produced at

a l ate period of growth , such as the deciduous horns of the Deer
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family
,
or defensive organs , such as the horns of the ex and ante

'

10 pe families, which are produced at a relatively late period .

The fact that the very long fins of the ful l grown individuals of
the double—tailed races of Gold - carp are only ful ly developed at a
very late period of the growth of the animal , is in harmony with the
view that the hypertmphy of these organs is associated with a

correlative degeneration of the muscular system of the trunk , and
a possible use of these structu res with their great amount of surface
as respiratory organs

,
i n th e restricted and badly aerated tanks

and aquari a i n wh ich they have been b red for centuries .

Since the above was written , Mr.W. P. Seal has sent me a series
«of the “ telescope - eyed double - tai led race of Gold - carp . This

,

t ogether with the material s previously suppl ied by the same gentle
man and Dr.Wahl , enables me to greatly extend my comparison s
and also

,
as will be seen below, to add some very remarkable facts to

ou r knowl edge of these singular domesticated races of fishes as com
pared with their wil d congeners, l ong sin ce introd uced into the

«Schuylkill , and now native to that ri ver .
Themos t aston ish ing pecul iarity of the telescope- eyed race is

t he development of the eyes . The latter are very mu ch larger pro
portional ly than in the common or i n any other races

,
so that the

eyes actu ally protrude from the orb its in a most grotesque manner .
The size of the eyes on opposite s ides of the head even seem to vary
somewhat, and in the exten t to which they protrude from the
orbit. In some specimens the eye bal ls are a thi rd more in diam
eter across the equato r than in either the common or the other
double- tai led races. A broad band or ring of integument passes

.all round the equator of the eye bal l Je i ning the cornea distal ly
and the margin of the orb it proximal ly .

The most surprising fact of al l , however, i s the shape of the eye

b al l in th e tel escope - eyed race, i n th at the eye bal l tend s to become
greatly elongated in the direction of i ts optic axis . Sometimes the
d ifference between the axial and equatorial diameter is as much as

t hree mill imetres , consti tuting an extremelymyOpic form of eye- ball .
The form of the eyebal l i n the common race is flat or hypermetropic

“

in character . A gradual passage from the hypermetropic form of

eye
- bal l to the myopic is shown in the fol lowing table

,
as based

“

upon actual approximate measurements of the eye - bal ls of i nd i

v iduals of the th ree races.



PROCEED INGS OF THE ACADEMY OF

Total length of Equatorial diame Ax ial diameter of
Races

specimen . ter of eye ball. eye
-ball .

Common . 130 mm . 7 mm . 5 mm.

Short ~bodied . 55 mm . 5 mm . 4 mm .

Telescope- eyed .

No. 1 .

No. 2 .

The size and shape of the globu l ar lens i n the tel escope—eyed
race i s not appreciably differen t from that of the other races with
smal ler eye - bal l s . It would therefore, seem impossible for the
image formed by the lens of a distan t obj ect i n the telescope
eyed race, to be thrown upon the retina at al l , consequently the
condition i s one of near- sighted ness

,
or of an optical adj ustment for

very near obj ects. The conditions of l ife of these races
,
i n smal l

tanks or aquaria, where they are b red under condition s of th e great
est protection from man

,
would in their restricted quarters actually

foster the development of near - sigh tedness
,
and any variati ons in

that direction would actually tend to be preserved . There is a con
ditio n of disuse also to be taken into account i n th is process

,
since

these fishes no longer need their eyes with which to watch the
approach of thei r en emies

,
but onl y to l ook out for thei r food

,

whi ch is suppl ied to them by thei r human friend s and protectors .
To what exten t th is factor has been of servi ce i n al tering the sh ape

of the eye bal ls , i t is of co urse , as yet, impossibl e to state . The pre
ceding table V , however, makes the gradual passage from the hyper

metropi e or flat eye of the normal race to that of the myopic or l ong
eye ofthe telescope - eyed race sufficiently obviou s as the seri es of
measurements given of the eye bal ls of the different races proves.
The fact th at a race of fishes may become myopic

,
as would seem

to be indicated by the foregoing data
,
i s most surprising

,
and affords

a case paral lel in some respects w ith that of the human race i tself ;
b ut in the case of these fishes the myopic tendency has probably
been fu rther developed by the intentional sel ection of myOpic indi~
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up to the vertebral axis, so that, morphological ly speaking, there
are parts of two distinct axes, or individual s, present i n each speci
men . This evidence, together with that respecting the defective
developmen t of the dorsal

,
and the tendency toward a hunch

backed and deformed conditi on , perfectly paral lel to the condition s
seen in traumatical ly deformed trout, seems to me to almost concl u

sively prove that the double - tailed races of Gold- carp have arisen

i n the first place as a consequen ce of inj uries inflicted during the
early development of the eggs and embryos , and that the effects of
these embryonic traumatisms have become hereditarily transmissible

as the facts seem to ind icate.
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THE VASCULAR RESPIRATORY MECHANISM OF THE VERTICAL FINS

OF THE VIVIPAROUS EMBIOTOCIDIE.

BY JOHN A. RYDER .

The young surf- perch
, Ditrema laterale, from whi ch th is figure i s

drawn
,
measured ab out twenty - three m il l imetres in length . It was

on e of several which were removed from the saccular ovary of

the parent, each young fish lying lengthwi se and disposed so as to

bring th e enormously expanded verti cal fins into contact with the

wide ovarian folds and the sides of th e ovarian wal ls. As can be

seen from the figure, th e l atera l area of the vertical fins quite equals,

if i t does not exceed , the l ateral areas of the body. In fact, th e
dorsal is as high as the body i s deep . In th e same way th e caudal
fin i s as wide at its widest part - as the body’s greatest width . The
total length of the caud al is not far from a third of the total l ength
of this larval stage . Anoth er feature which distingui shes this

young fish from the young of al l other species is the h ighly vascu
lar condition of the inter - radial membranes of th e verti cal fins.

This vascu larity is not only obvious when the obj ect is Vi ewed wi th
a transmitted light , but al so in sections . The most marked devel

opment of capil lary vessels is found i n the flattened l obes wi th
which the fins are bordered . Fou rteen very distinct lobeswith deep

notches between them are found along the margin of the tai l about
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twenty- eight smal ler lobes can be counted on the margin ofthe anal
fin . About eighteen well-marked lobes presenting the highly vas

cular character of the others , already mentioned , are found to bor
der the dorsal fin

,
the Spaces between the anterior n ine rays of

which
,
unlike the others of the same fins

,
are non - vascular. In cor

respondence with th is high ly vascular condition of the marginal

lobes and the i nter- radial spaces i n these th ree sets of fins, there is

found to be developed a system of th ree sets of l arge arterial and
venous trunks which send the b lood to and carry it away from the
vertical fins.

The caudal termination of the caudal vein and aorta supply the
caudal fin. In the figure i t i s mainly the venous trunks which are

represented . It is seen that at the poin t where the caudal vei n
enters the caudal fin it d ivides in to two very l arge trunks, such as
are not met with in any oth er known type of fish of the same age .

One of these trunks passes in a dorsal and another i n a ventral

direction
,
carrying away the blood from the dorsal and ven tral

halves respectively of the caudal fin. The number of branches
which pass from the two trunks mentioned correspond very closely

to the number of inter - radial spaces . A second system of vessels,
much sl ighter i n cal iber after death than they probably were

during l ife , i s seen j ust a l ittl e way anteri or to the two large venous
trunks al ready described . These are probably th e dorsal and ven

tral branches of the arterial
'

system into wh ich the posterior termi
n ation of the caudal porti on of the aorta d ivides in order to supply
the caudal fin-membranes with arterial blood . The radiating venous

and arterial i nter - radi al vessel s pass quite to the margin of the
caudal

,
where t hey form vascul ar arcs around the edges of the flat

vascular lobes already described . From withi n th is vascu lar arc to
the p oin t of insertion of the caudal rays the inter - radial membrane
i s found to be traversed by a close plexu s of cagillary vessels.
This plexus is excavated i n a connective tissue which l ies between

the epidermis of the opposite sides of the fin.

Four sets of vascu lar trunks pass from the dorsal of these the

th ree posterior are the mos t strongly developed . They take thei r
rise directly from the caudal vein and caudal portion of th e aorta
on th e dorsal aspect of these vessel s . Each of these vessels upon
reach ing the base of the dorsal d ivides i nto an an terior and poste
rior tru nk . Each of these trunks gives off i n a ver tical direction
nearly at right angles to themsel ves a series of i nter - radial vessels .
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The posterior trunk gives off the greatest n umber of these inter
radial vessel s. The anterior main trunk gives off fou r inter- radial

vessels. The marginal lobes are highly vascu lar, although not so
wide nor so long as those of the caudal fin .

The anal fin receives its vascular supply th rough fou r sets of
l arge trunks com ing off from the inferior aspect of the caudal vein

.and aorta. These trunks pass nearly straight downward toward
the margin of the anal

,
their distal portions on ly being sl ightly tor

tuous. The posterior or fou rth trunk , as are al l the others , i s bifur
cated at the base of the anal i nto an anterior and posteri or branch
much in the same way as the simi l ar vessel s d ivide in the dorsal .
The fourth t runk gives off the greatest number of inter- radial ves
sels. The second and thi rd give off a smaller number of such

.i nter - radial branches . The first anal - trunk appears to supply a
portion of the in ter- radial spaces at the anterior edge of the anal
fin while branches more or less intimately associated with it , or
derived from it, pass to the greatly hypertroph ied hind - gu t . At any

rate the vascular supply of this curiously hypertrophied par t of the
a l imentary tract i s given off cl o se to th is vessel .

In whatever way the blood passes through the wal ls of the hind

gut H . G. it finds i ts way at last to a large vascul ar trunk marked
S

,
lyi ng on the ventro—anterior face of H. Gr. This large vessel S

is evidently the homologue of the sub - in testinal vein i n other fishes.

At the anterior end of S large trunks diverge from it , pass around
t he mid gut and find thei r way in to the l iver. These tru nks repre
sent the portal system . Li ttl e that is noteworthy can be made out
from a transparent view i n regard to the way in which the b lood

reaches the heart from the j ugulars . Sections indi cate that the
Cuvierian ducts are very spacious

,
more so than is represented in

the diagram .

The ventricle of the heart H i s wel l developed with thick museu
tlar walls . The bulbus arte riosus i s a simple th ickened muscular
tube extending forward from H . The homologies and relations of
a large trunk ascending obl iquely forward and upward

,
then bend

ing downward and forward , probably meeting its fell ow of the
opposite side before it traverses the median face of the mid brain i s
d ifficult to determine. A smal ler trunk descends from the region
over the body toward the eye and probably join s the oph thalmic

vessel s i n that region to finally empty in to the basilars and j ugulars
which pass backward toward the origin of the Cuvierian ducts .
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The membrane bones of the sk ul l are al ready fairly well developed
,

as are, i n fact, the membrane bones throughout the body general ly .

The vertebral rings of the vertebral co l umn are al ready defined,

and are separated from each other by considerable inter - vertebra l

Spaces . Their dorsal an d vertical outer margins are gently con cave.
The ribs

,
the neural and haemal arches are developed and th e com~

pl icated musculature of the caudal fin i s already wel l marked . The

hypural pieces of the caudal are wel l - devel oped i n cartilage and a
partly membranous matrix . The pectoral fins are al ready wel l
developed b ut present as far as I have been able to make out no

such vasculari zation as the others . The ventrals are stil l smal l and
undeveloped . The later al l ine system does not seem to be strongly
marked at thi s stage ; th e smal l round pore behi nd the eye repre

~

sents i ts connection wi th the exterior. The air bladder i s devel

Oped and occupies con siderabl e space at th e poin t P i n th e body
cavity. Just in front of the ai r bladder is a l arge highly vascular
mass representing the Wolffian body or k idney . The gl andular
portion of theWolfiian body is thus seen to be qui te anterior in

position . Cross- secti ons show that Wolflian ducts are present behind
the region of the Wolfiian body as a pai r of simpl e l ongitud inal
canals. These ducts pass backward paral lel with each other as far

as the downward flexure of the h ind gut H G. At th is point they
suddenly bend downward and gradually converge so as to meet j ust
before open ing to the exterior between th e hern ia- l ike protrusion of

the lower portion of the hind gut and the anterior margin of the
anal fin.

As al ready stated the hind gut i s very much enl arged in trans
verse diameter

,
as may be seen from the accompanying figure

Upon being cut open it is found to be filled up with villous or fila

mentous productions of its l in ing mucous membrane. These vi l l i

tend to be flattened, and with the widest portion of thei r bases
extend ing paral lel with respect to each other and in conformity with.

the l ength of the intestine. The anal opening A i s found on the
posterior face of the herni a - l ike protrusion of the abdominal wal l.

caused by the hypertroph ied h ind - gut . The mid - gut i s separated

sharply from the hind~gu t by a pyloric constriction j u s t a l i ttle
below and behind P as shown in the diagram . The mid- gut or.

gastric portion of the intestinal canal presents no very unusual fea
tures except that i ts internal face is thrown into paral lel longitudi
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nal folds
,
which curve in the direction of the flexure of th is part of

the intestine which appears to form a 10 0p upon itself.
The function of the inter- radial and marginal plexuses of capi ll a

ries of the young of these fishes, as the accompanying figure shows
must be in l arge measure respiratory. The figure shows the maxi

mum proportional development of the vertical fins, bu t at a stage
about twice the l ength of the one here figured, the vertical fins

begin to become reduced in size so as to approximate thei r rela
tively reduced proportions in the adul t. The integuments of th e
sides of the body now also become high ly vascular, which dermal
vascularity also seems to disappear before the birth of the young.

The great vascular trunks that especi ally supply th e vertical fins

with blood , as shown in the figure, also now atrophy i n a measu re
and become subservient on ly to the nou rishment and metabol ism of

the tissues of the fins. The h istological changes in the fins of these
young viviparously developed fishes are th erefore

.

very great i n the
course of thei r soj o urn in the ovary of the parent . That the highly
vascular fins and the great vascu lar trunks wh ich supply them ,

must in a measure subserve a function i n such foetal fishes very sim

ilar to that of a pl acenta in a non - deciduate foetal mammal, there

can scarcely be any doubt .
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INVOLUTION FORM OF THE TUBERCLE BACILLUS AND THE EFFECT

OF SUBCUTANEOUS INJECTIONS OF ORGANIC SUB

STANCES OH INFLAMMATIONS.

BY SAMUEL G. DIXON , M . D .

Prof. Robert Koch announced in 1882 the discovery of the cause
of Tuberculosis. He cl aimed that consumption was produ ced by a

p eculiar bacillus ofa sp ecial shape. Th is he described as a rod
.shaped micro - organism wi th rounded ends, either straight or curved ,
and frequently beaded . This simple form was accepted as a con

stan t character unti l the summer of 1889, when I first observed, in

an artificial culture on an Agar Agar glycerin n idus
,
a sl ight incli

nation to bud in one or more places along the rod
,
Withou t the pro

ductio n of any particul ar angle , some rel ations forming an - acute
while others formed a right o r possibly an obtuse angle . A single
bud could only be recognized with a high power obj ective focused

and il l uminated wi th particular nicety . The indications, however,
were so often repeated in each field as the sl ide was moved upon

the stage of the m icroscope that I was sufficiently convinced of
the presen ce of branches to review the l ife - history of the tube in

which they were found and to specul ate upon the factors l ikely
to have brought about the evident vol ution . The result was the

production of germs with decided branches, some of which were

q uite as l ong as the paren t rods or stems. This resul t was pub lished
i n the MedicalNews of October 19th , 1889. In 1891 , Prof. Allen

J . Smith observed branched forms of tubercl e baci l l i i n human
sputum . Sin ce th en Prof. Klein , Herren Fischel , Mafucci et

al., have described the branching of th is germ . In the summer of

1 892 I observed the baci l l us i n th is cycl e of l ife in the l iver of the
Green Jay of Mexico , Xanthowra lumosa. This discovery , coupled

with my observations of 1889, and corroborated by the statements
of other scient ists

,
must now compel the bacterio logical world to

recognize a more complex form of the tubercle baci l lu s than th at

observed by the great German bacteri ologist in 1 882 . Sin ce th e
discovery of the branched form of the tubercl e germs in 1889

,

I have been able to continuously reproduce th em on artificial
mediums . While the young germs seem to be quite simple i n form,

appearing in straight rods and reds bent upon themselves, those
which h ave arrived at the age of four weeks

,
particularly in the
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heretofore failed to produce any marked changes. When , however,
in the course of my investigati ons I overloaded the animal system
with some of its waste products, Dr. W i l l iam L. Zuill, M . D ., D.

V . S.,
who has kindly carried on the c l i n ical work on animals for

our Bacteriological Laboratory , reported in the Times and Register
of Sept . 26th, 1891 , a reaction by the Amide group on inflamma

t ory ti ssues, the an imals experimented on being tuberculous. As
this group incl uded th at wh ich we bel ieve to produ ce the inflamma

tion of gout
,
I was led to review my experience with tuberculosis in

rel ation to l ithemia. Studyi ng th is field with the l ithemic and
tuberculous h abits in View I was soon impressed wi th the fact th at
when these diseased condition s were present at the same time in any
individual we cou ld claim i t to be an exception to the ru le.
To determine th e special action of th e Amide group upon

inflamed tissues when introduced i nto th e ci rcul ation , a case of
Lupus vulgaris was selected and first treated by the subcutaneous
introduction of .03240 Gm. of Kreatin in , altern ated twice weekly
with .130 Gm. of Taurin , Urea and Uric acid . The average tem

perature during treatmen t was s l ightly raised, though not to any

very marked degree, under the influence of such smal l doses. The
more recent patches of Lupus

,
h owever, became markedly inflamed,

being accompanied with a burn ing sensati on . Ou the third day

after the first i nj ection
,
a marked granu lation coul d be detected

around the outer edge by the aid of a strong amplifying pocket
glass . This apparently healthy gran ul ation has continued for ten

days, in wh ich time the patch has one half
‘

of its original area
healed . The resul t shown at this early stage of th e experiment is

sufficiently encou raging to warrant not on ly a continuation of the
treatment i n this case but i n other forms of Tubercu losis. The only

oth er subj ects u pon wh ich these i nj ection s have been tried have been
cases of pu lmonary t uberculosis in a very advanced stage, where
there was too much lung- tissue al ready destroyed to warrant the

expectation of a favorab le resu lt . The fact that we apparen tly
have an action on th e Lupu s and no m arked resu l t wi th small

doses on advanced cases of pulmonary tubercu losis causes me to
real ize that th e l ine of experimentation must no t be confined to
t ubercu lous inflammation but extended to the action of these
organic substances on the enti re group of inflammatory growth s,
th e effect being produced

,
possibly

,
by supplying that i n wh ich the

pathological tissues are deficient . This l ine of inqui ry, which had
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its origin in the Bacteriological Laboratory of the Academy, has

opened up a new and wide field of
'

important scientific medical
i nvestigation . The main obj ect of this communication , at thi s time,
is t o confirm the original discovery of the branched form of the
tubercle bac ill us by recording the observations of

‘

the same life
cycle of that micro - organism fou nd in animal tissues. 1 have , how
e ver, ventured to advance theo ries and resul ts regarding the action
of substances far remoyed from the baci l l us

,
becau se they were

suggested during my studies of the branched form of that organism .
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CATALOGUE OF THE CRUSTACEANS IN THE MUSEUM OF THE ACAD

EMY OF NATURAL SCIENCES OF PHILADELPHIA.

BY DR . BENJ . SHARP.

According to the catalogue of Professor Lewis B. Gibbes
,
of

'

Charl eston , S. C.
, publ ished in the Proceedings of the Academy for

1850 (p. 22 to the col lection of crustacea contained one h undred
and seventy- five ( 1 75) species.

In 1851 , add itions were made by Mr. McAndrews and Messrs
E . C. Wilson . In th is year Dr. T. B. Wi lson presented the col
lection of Guerin-Méneville, consisting of 4 13 species speci

mens) . They were classified and catalogued by Dr. R. Bridges ,
and the col lection now contained 980 species specimens) .
In 1852 , Edward W i lson , Esq .

,
presented 54 species from Great

Britain , and Dr. T. B. W il son presented 282 speci es of the Guerin

Col lection . About 64 species were presented during the year

from M . J. V erreaux, of Paris, and Messrs E .Wilson
,
S. Ashmead ,

J. Le Conte and oth ers .
In 1855 , Mr. S. Ashmead presen ted 34 species .
In 1 856, 65 species (358 specimens) were received from Messrs

W. S. Wilson , S. Ashmead
,
Davidson and others .

In 1857 , 1 5 species were received from Dr .W. Stimpson from the

West Coast of America , and _
30 species from Drs. W. S. W.

Ruschenberger and Hammond and Mr. Pease .
In 1858, Mr. W. J Taylor

,
Dr . J L. Le Conte and others, pre

sented 15 species, and Mr. Slack 22 species .
In the beginn ing of the year 1 860 the col lection contained abou t

speci es.
In 1861 , the Smithsoni an Institution presen ted 55 species , and G.

Davidson 1 2 .

In 1 864
,
the Smith son ian Institu tion presented 62 species, mostly

col lected by Dr . Wm. Stimpson of the North Pacific Exploring

Expedition .

In 1872 , a col lection was presented by Wm. M . Gabb, from San

Domingo .
In 1873, a fine collection in al cohol from the Fij i Isl ands was

presented by Mr. A. J Garrett .
In 1875, many species were presented by Dr . Wm. H. Jones, of

the Uni ted States Navy, and during thi s year the collection was
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LY SIOSQUILLA Dana, 1852 .

Corom
’

s Latrei l le , 1825 (n ame pre occupied) .

L. GLABRIUSCULA (Lamarck ,
Squilla glabriuscula Lamarck, 1818.

Squilla vittata H. Milne -Edwards, 1837.

Habitat . Eastern coast of North America .
1 8. ( 1d) Key West, Florida. S. Ashmead .

37 . ( la) Hi l ton Head , South Carol ina . J J Craven .

49. ( la) No locality. Smith sonian Institut i on .

L. MACULATA (Fabricius,
Squilla maculata Fabricius, 1 793.

Cancer arenarius Herbst, 1 796 .

Habitat . Indo -Pacific region .

19. (2d) Sandwich Islands. J K. Townsend.

46. ( la) Oahu , Sandwich Islands . Dr. W. H. Jones.

L. SCABRICAUDA (Lamarck ,
Squilla scabricauda Lamarck , 1 818.

Squilla hoeveni Herklots
,
1851 .

L. inornata Dana
,
1 852 .

Habitat . Eastern coast of America .

20 2 1 . ( 1d 2d) Key West, Florida. S. Ashmead .

2 2 . ( 1d) Brazi l . Dr . T. B. Wilson .

44 . (2a) No local i ty. No donor’s name.
45. ( la) West Indies . Dr. T. B. Wilson .

4 7 . ( la) No locality . Dr. T. B. Wi lson .

PSEUDOSQUILLA Dana, 1852 .

P. CERISII (Roux ,
Squilla cerisii Roux , 1828.

Squilla broadbenti Coco , 1833.

Habitat . Mediterranean .

30. ( la) Algiers . Guerin Col lection .

P. C ILIATA (Fabricius,
Squilla ciliata Fabricius , 1 793 .

Squt
'

lla stylifera Lamarck , 1 818.

P . stylt
'

fera Dana, 1852 .

Squilla quadrispinosa, M iers , 1880.

Habitat . Indo-Pacific region .

1 5. (5d) Sandwich Islands . Nuttal l Townsend .

1 6 . ( 1d) Peru . Dr . W. S . W. Ruschenberger.

28. ( l a) Mauritius. Gueri n Collection .

29. (6a) Oahu , Sandwich Islands. Dr. -W. H . Jones .
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36. (2a) No local ity. Smithsonian Institution .

55. (2a) Tahit i . A. J Garrett.

P. LESSONII (Guerin , ( type No .
Squilla cerisit

'

Guerin , 1830.

Squilla lessom
'

i, Gué rin,
1830.

Squilla spinifrons Owen 1832 .

Squilla.monoceros H. Milne-Edwards, 1837 .

P . marmorata Lockington, 1877 .

Habitat . Indo -Pacific region .

4 . ( 1d) Mauritius . Guérin Coll ection (Guerin
’s type) .

1 0
,
1 1 1 2 ( 1d, 1a, 1d) Chi l i . Guerin Col lection .

1 7 . ( 1d) Peru . Dr .W. S.W. Ruschenberger.

P . M ONODACTY LA (A. Milne -Edwards,
Squilla monodactyle A. Milne -Edwards, 1878.

H abitat . Pacific region .

56. ( la) Lat . 6
° North ; Long . 1 66° West. Dr . W H. Jones .

P. STY LIFERA (H. Milne -Edwards
,

Gonodactylus styliferus H. Milne—Edwards
,
1837 .

Habitat . Pacific region .

1 3. ( 1d) Chili . Guerin Colle ct ion .

14 . ( 1d) Sandwich Is lands . J K. Townsend .

58. ( l a) Valpariso, Chi l i . Dr. W. S .W. Ruschenberger.

SQUILLA Fabr icius, 1798.

inc l ud i ng

Chloride Edyoux Souleyet , 1841 (name pre occupied) .
Chloridella Miers, 1880 .

S . DESMARESTII R isso, 1 816 .

Habitat . Seas of Europe.
1 . (4d) Mediterranean . Guérin Col lection .

S . DUBIA. H. Milne—Edwards
, 1837 .

S. mantis Desmarest , 1 825 .

S . rubrolineata Dana, 1852 .

Habi tat. Eastern coast ofAmerica .

9. ( 1d) Trin idad , B. W. I. Dr . Samuel Lewis .

S . EMPUSA Say, 1818 No . 2 type) .

Hab itat . Atlantic region .

2 . (3d) Rhode Island . W. E . Halloway (probab ly Say
’s type) .

8. ( 1d) Gulf of Mexico . C. Bryan.

31 . ( la) New Bedford , Mass . J. H. Thompson .
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32 . ( la) No lo cal ity. Smithsonian Institution.

33. ( la) Hi l ton Head , Sou th Carol in a. J J Craven .

34 . ( la) Beaufort , North Carol ina . -E . D . Cope.
35. ( l a) No locality . J. Walton .

39. (2a) South America. No donor
’s name .

S. MANTIS Latrei l le, 1802 .

Habi tat . European Seas.

6. (3d) Mediterranean . Guérin Col lection .

S. NEPA Latreille , 1825.

S . afi
‘inis Berthol d , 1847.

S . oratoria DeHaan
,
1849.

S. laevis Hess, 1865.

Habitat. Indo -Pacific region .

3. (2d) No local ity. No donor’s name.

7 . (3d) Ch ina . Dr . T. B. Wilson .

40 43. (3a 2a) No local ity. Smith sonian Institut ion.

4 1 . (2a) Oahu , Sandwich Islands. Dr.W. H. Jones.
42 . ( la) Malacca. Guérin Collection .

S. PRASINOLINEATA Dana, 1852 .

S. dufresnit
'

Miers, 1880 .

Habitat. East coast of tropical America.
48. ( la) Sil am , Yucatan . Mexican Expedition (fide Ives,

S. RAPHID EA Fabriciu s, 1 798.

S. mantis var. B major Lamarck, 1818.

S. harpax DeHaan ,
1849.

Habitat. Indo -Pacific region .

5. ( 1d) India. Guerin Col l ection .

38. ( la) Malacca. Gueri n Col lect i on .

Numbers 101 to 1 10 in clusive, are al cohol ic specimens of Stoma
toped larvae col lected by Dr.W. H. Jones In Cen tral and Eastern
Pacific, as far North as Latitude 50

°

PENAEIDEA.

PENAE IDAE Sp . Bate , 188 6 .

PENAEUS Fabr icius, 1798.

P. BRASILIENSIS Latreil l e, 1817 .

P. brevirostris Kingsley, 1878.

Habitat. Atl antic region .

59. (xa) West coast of Flo rida. Heilprin Col l ection , 1886 (fide
Ives,
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P. MEMBRANACEUS R isso , 1816.

P . longirostris Lucas, 1849 (No . 145, probably type) .
P . bocagei Johnson , 1863.

Habitat. Mediterranean .

1 45. ( la) Algiers. Guerin Col lection Lucas’ type of P. Zong
irostm

'

s).

P.

_

MONOCEROS Fabrici us, 1 798.

Habitat. Indian region .

360. ( 1d) Bombay , India. Gué rin Col lection .

P. MONODON Fabri cius, 1 798.

Habitat. Indo-Pacific region .

74 . (la) Mauritius. Gueri n Col lection.

P. SETIFERUS (Linnaeus ,
Cancer setiferas Linnaeus, 1 766.

Palaemon setiferus Ol ivier , 181 1 .

P . orbignyanus Latreil le, 1817 .

P. fluviatilt
'

s Say, 1817 .

Habitat. East coast of America.
67 . (2a) Hi l ton Head, South Carol ina. J J Craven .

68. (2a) New Orl eans, Lou isiana. Dr. Walker.
75 76 . ( la 2a) No locali ty. Smi thsonian In stitution .

361 . (1d) Cuba , West Indies. Gué rin Col lectio n .

362 . (2d) Charleston , South Carol ina . Dr. W. Blanding.

P. STY LIROSTRIS Stimpson , 1871 .

P. occidentalis Streets, 1871 (No. 73 type) .

Habi tat . East Coast of Central America .

73. (xa) Panama. McNeil Expedition (Streets
’ type) .

P. VILLOSUS Guérin,
1830 (No . 79 type) .

Hab itat. Pacific region .

79. ( la) New Irel and . Guerin Collection (Guerin
’s type) .

SICYONIA H. M i lne-Edwards, 1830 .

S. SCULPTA H. Milne—Edwards, 1830.

Habitat . Atlantic region and Mediterranean .

100. ( la) Hil ton Head , South Carol ina. J J Craven .

SERGE STIDAE Sp . Bate , 1886 .

SERGESTES H. M i lne -Edwards 1830 .

S. ARCTICUS Kroeyer, 1855.

Hab itat . North Atlantic.
1 12. (la) Lat . 40

°
16

’
30 North ; Long. 67

° 26
’
15 VVest— 828

fathoms . Smith sonian Institution .
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EUCY PHIDEA.

PASIPHAEIDAE Sp . Bate , 1886 .

PASIPHE A Savigny, 1818.

P. SIVADO (Risso ,
Alpheus sisado Risso, 1816.

P . savignyi H. Milne-Edwards
,
1837 .

P . brevi’
rostm

'

s H. Milne-Edwards, 1837 .

Habitat. West coast of Europe and Mediterranean .

364 . ( 1d) Nice, France. Gueri n Collection .

ATY IDAE Kingsley ,
187 8 .

ATYA Leach, 1817 .

Atys Leach , 1 815 ( name pre occupied) .

incl ud ing

Atyoida Randall , 1839.

A. BISULCATA (Randall , 1839) (No. 231 type) .
Atyoida bisulcata Randall , 1839.

Habitat . Sandwich Islands.
162 . (xa) Oahu , Sandwich Islands. Dr. W. H . Jones .

231 . (1d) Sandwich Islands . T. Nuttal l (Randal l
’s type

,
dam

aged) .

A. SCABRA Leach, 1815 .

Habitat. East coast of tropical America.
229. ( 1d) Mexico . W. Stimpson .

230. ( 1d) Martin ique, Fr.W. I. Guerin Col lection .

CARIDINA H. M i lne -Edwards, 1837 .

Caradine Kingsley, 1879.

C. AFRICANA Kingsl ey, 1882 (No. 1 63 type) .

Habitat. Zu l u - l and , South Africa.

163. (xa) Zulu- l and
, South Africa . S. A. Grout (Kingsley

’

s

types) .

0 . LONGIROSTRIS H. Mil ne -Edwards, 1837 .

Habitat. Mediterranean .

233. ( 1d) Algiers. Guerin Col lection .

C. TYPUS H. Milne-Edwards, 1837 .

Caradine typus Kingsley, 1879.

Habitat. Indo -Pacific Region .

232 . ( 1d) Mauritiu s. Guerin Col lection .
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ALPHEIDAE Sp . Bate , 1886 .

ALOPE Whi te , 1847 .

A. PALPIPES White, 1847 .

Habitat . New Zeal and and Australia.

234 ( 1d) New Zeal and . Dr. T. B. Wilson .

ALPHEUS Fabricius, 1878.

incl uding
,

Cryptophthalmus Rafinesque, 1814 .

Asphalius Roux , 1831 .

D ienecia Westwood , 1835 .

Haplopsyche Saussu re, 1857 .

Alpheoides Paul son , 1 880.

A. BELLIMANUS Lockington , 1876 .

Hab itat . Coast oi
'

Cal ifornia.

1 18. (3a) San Diego, Cal ifornia. Joseph Jeans .

A . BREVIROSTRIS (Ol ivier ,
Palaemon brevirostris Ol ivier, 181 1 .

Asphalius brevirostris Roux, 1831 .

A. malabam
'

cus Hilgendorf, 1878.

H abitat . Indo -Pacific region .

245. (3d) Yanaon , French India. Gueri n Collection.

246 . ( 1d) Manil la. Dr. Burrough .

A . DENTIPES Guerin , 1832 (No. 239 type) .

H abitat. Mediterranean .

239. ( 1d) Nice, France. Guerin Col lecti on (Guerin
’s

A. DOTO Miers , 1878.

H abitat. Austral ia.
237 . ( 1d) Australia. Dr. T. B. W il son .

A . EDWARDSII Audouin , 1810
A. monodon Bose. 1801 .

A. pacificus Dana, 1 852 .

A. edwardsii var leviusculus Dana, 1852 .

A. avarus Sp. Bate, 1887 .

A. leviusculus (Dana, 1852) Sp. Bate, 1887.

Habitat . Tropical seas .

1 29. (xa) Bermuda . Heilprin Col l ection , 1888.

135. ( la) No locality . W. N . Lockington .

250. ( 1d) Austral ia. Dr . T. B. Wilson .

A. HETEROCHELES Say, 1 818 No. 240 type) .
A. a

'

rmillatus H . Milne-Edwards , 1837 .

Hap lopsyche lutaria Saussure, 1857 .



https://www.forgottenbooks.com/join


1 14 PROCEEDINGS OF THE ACADEMY OF

Habitat. Seas of Europe .

130. (3a) V i l la Franca , Fran ce . Dr. B. Sharp , 1882 .

A. M INUS Say, 1818.

A.formosus Gibbes, 1851 .

A. tridentulatus Dana , 185°

A. saulcyi Guerin , 1857 (No . 236 type) .
A. minor Lockington , 1 878.

Habitat. East coast of America.

1 17 . (xa) Bermuda. Heilprin Col lection , 1888.

236. ( 1d) Martin ique. Guerin Col lection (Guerin
’s type

, A.

saulcyi) .

248. (5d) No local ity . Smithsonian Insti tu tion .

1006, ( la) Port Anton io , Jamaica. W. J Fox .

A. NOVAE - ZELAND IAE Miers
,
1876.

Habitat. New Zealand .

252 . (2d) New Zealand . No donor ’s n ame .

A. POEY I Guérin, 1857 (No . 235 type) .
A. fioridianus Kingsley , 1878.

Habitat. West Indian region .

235. ( 1d) Cuba. Gueri n Col lection (Guerin
’s type) .

A. smuosus Guérin,
1857 (No . 388 type) .

Hab itat. West coast of South America .

388. ( 1d) Cal lao , Peru . Guerin Col lection (Guerin
’s type) .

A. THETIS Miers, 1875 .

Hab itat . Pacific region .

238. (2d) New Zealand . Dr . T. B.W i lson (fideKingsley ,
ATHANAS Leach. 1815.

A. N ITESCENS Leach , 1815.

Palaemon nitescens Leach , 1 815.

Arete diocletiana Heller , 1862 .

Arete m
'

tescens Hel ler
,
1863.

Habi tat. Seas of E u rope.

253. ( 1d) Coast of France . Gueri n Collection .

PANDALIDAE Sp . B ate , 1886 .

PANDALUS Leach, 1815.

P. ANNULICORNIS Leach, 1815 .

P . leavigatus Stimpson , 1854 .

P . montagwi Smith , 1879.

Habitat. Ci rc umpolar and North Atlantic .
139. (3a) Lat . 23

'
N . ; Long. 45

'W. Fish com.

mission
, 1885.
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140. (xa) Massachusetts Bay . U . S. Fish Commission .

14 1 . (xa) Salem , Massachusetts. Dr. T. H. Street s.
142 . (4a) Halifax , Nova Scotia . Dr . T. H. Streets .
255 . (2d) Belfast Bay , Irel and . W. Thompson (in exchange) .

P. BOREALIS Kroeyer, 1838.

Habitat . Ci rcumpolar and North Atlantic.
137 . (3a) Salem ,

Massachu setts
, 50 fathoms . Dr. T. H. Streets.

1 38. (4a) Massachusetts Bay, 40—55 fathoms . U . S. Fish Com
mission .

P. DANAE Stimpson , 1854 .

Habitat, Northwest coast of Ameri ca .
1 44 . (3a) Marmot Isle, Alaska (45 fathoms) . Dr.W. H. Jones.
254 . ( 1d) Coast of Oregon . W. Stimpson .

P. LEPTOCERUS Smith , 1881 .

Habitat. North Atlan tic.
143. (4a) Lat . 45 N .

,
Long. 00 W. 85

fathoms ; U . S. Fish Commission , 1885.

P. PROPINQUUS G. O. Sars, 1869.

.

Habitat. North Atlan ti c .
136 . (2a) Ofi

‘

Martha’s V i neyard , 390 fathoms. U. S. Fish
“

Commission .

HIPPOLY TIDAE Sp . Bate , 1886 .

HIPPOLYSMATA Stimpson, 1860 .

H. WURD EMANNI (Gibbes,
Htppolyte wurdemanni Gibbes , 1850.

Hab itat . Coasts of Florida.
1 64 . (3a) Pt . Pi nel las, Tampa Bay, Florida . Heilprin Col l ee

tion , 1886 (fide Ives,
HIPPOLYTE Leach, 1815.

H. CRANCH II Leach , 1 815.

Palaemon micrommphos R isso , 181 6.

H crassicornis H. Milne -Edwards
,
1837.

H. yarellt
'

Thompson
, 1853.

Habitat. European seas.
258. (2d) Rochel le, France . Guerin Col lection .

259. (xd) Pembrokesh ire , Wales . E . W il son .

H. FABRICI I Kroeyer, 1842 .

Habitat . North Atlantic.
1 66. (4a) Salem , Massachusetts . Dr. T. H. Streets .
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1 67 264. (4aa 3d) No local ity. Smith sonian Institution.

265. ( 1d) Coast of Massachusetts. Dr. T. H. Streets .

H. GAIMARDII H. Milne -Edwards, 1837.

H . yibba Kroeyer, 1842 .

Habitat. Ci rcumpolar.
1 50. ( la) Lat . 30

”N Long. 30 W. 39fathoms ;
U . S. Fish Commission , 1885.

155. (4a) Spitzenbergen. Guerin Col lection (Guerin mss. type,
II.Robertii) .

257 . ( Id) Maine coast. Dr. J H. Slack .

H. GIBBEROSUS H. Milne-Edwards, 1837 .

H . gibbosus Dana, 1852 .

Habitat. Pacific region .

1 65. ( la) Oahu , Sandwich Islands . Dr. W. H. Jones, 1874 .

1 75. ( 2a) ? South Pacific. No donor’s name.
H. GROENLAND ICA (J C. Fabricius

,

Astacus groenlandt
'

ca J C. Fabricius, 1 775.

Cancer aculeatus O. Fabrici us
,
1 780.

Alpheus aculeatus Sabine , 1821 .

H. aculeata Owen , 1835.

H. armata Owen , 1839.

.H. cornuta Owen , 1839.

Habitat. Circumpol ar.
151 . (3a) Marmot Isles, Alaska, 45 fathoms . Dr.W. H. Jones.
1 52 . ( la) No local i ty . No donor’s n ame .
153. ( la) Godhaab, Green land. Dr . Hayes’Expedition .

H. LILLJEBORGII Daniel ssen , 1861 .

.H. secumfrons Norman , 1863.

Habitat. North Atl antic.
146. ( la) Lat . 00 N Long. 30 W. 62 fathoms ;

U . S. Fish Commission
,
1885 .

H. L INEATA Lockington
,
1876 .

Habitat . Coast ofCaliforn ia.
1 74 . (3a) San Diego, Cal iforn ia . Joseph Jeans.

H. MARMORATA (Ol ivier,
Palaemon marmoratus Ol i vier , 181 1 .

Alpheus marmoratus Lamarck , 1818.

Habitat. Pacific region.
1 48. ( la) Samoan Islands. J S. Kingsley (in exchange) .
1 61 . (2a) ? South Pacific. No donor’s name.
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Alpheus spinus Leach , 181 5 .

lyte sowerbaei Leach , 1815.

lyte spinus Owen, 1835.

Habitat . North Atlan tic .

1 56 267 . (6a 1d) No local i ty . Smithson i an Institution .

1 57 . (8a) Salem , Mass . Dr . T. H. Streets .

1 58. ( 7a) Coast of Maine, Dr. J H. Slack .

159. ( la) Bay of Fundy, 10—20 fathoms. U . S. Fish Commission .
1 60. (8a) Marmot Isle , Alaska, 45 fathoms. Dr.W. H. Jones .

vmmus St impson, 1 860 .

V . VARIANS (Leach,
Hippolyte varians Leach , 1815 .

Hippolyte smamgdina Kroeyer, 1842.

Habitat. E uropean seas .

268. (7d) France . Guerin Col lection .

V . V IRID IS (Otto,
Alpheus vim

’

dis Otto , 1828.

Hippolyte brullet
'

Guerin (No . 269 type) .
Hippolyte viridis H. Milne- Edwards

,
1 837.

Hippolyte mauritanicus Lucas, 1849.

V. brullei Czerniawsky, 1884 .

Habitat. Mediterranean and Black Sea.

269. ( 1d) Coast of Morea. Guerin Col lection (Guerin
’s type of

E brullei) .

RH INCOCY NETIDAE Ortman , 1890 .

RHINOCOCYNETES H. M i lne -Edwards, 1837 .

R. TYPUS H. Milne-Edwards, 1 837 .

Habitat . Indo -Pacific and Red Sea.

1 68. (2a) Red Sea. Guerin Col lection .

169. (4a) No local ity . Smithsonian Institution .

1 70. ( 2a) Chil i . W i lkes
’

Expedition .

270. ( 2d) Chil i . Dr . T. B. Wilson .

272 . ( 1d) New Zealand . Dr . T. B.Wi l son .

PON TON IIDAE Sp . Bate , 1887 .

ANCHISTIA Dana, 1 852 .

A GRANDIS Stimpson , 1860.

Habitat. Coast of China .
1 76. (xa) No local ity . No donor’s name .
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PONTONIA Latre i l le , 1829.

Conchodytes Peters, 1852 .

P . ARMATA H. Milne -Edwards, 1837.

H ab itat. New Ireland and Cuba.

344 . ( 1d) Cuba. Guerin Collection .

P . CUSTOS (Forskael,
Cancer custos Forskael, 1 775.

Astacus tyrrhenus Petagna, 1 792

Alpheus tyrrhenus Risso , 1816 .

Gnathophyllum tyrrhenus Desmarest, 1825.

P. tyrrhena Latreil le, 1825 .

Callianassa. thyrrhenus Ri sso , 1826.

Alpheuspinnop lax Otto , 1828.

H abi tat. Mediterranean .

177 . (xa) Greece . Guerin Col lection .

TYPTON Costa, 1844 .

Pontonella Hel le r
,
1856.

T. SPONGICOLA Costa , 1844 .

Pontonella glabra Hel ler, 1856.

T. spongiosus Sp. Bate
,
1868.

H abitat . Mediterranean .

1 78. ( la) V i l la Franca, France. Dr. B. Sharp, 1882 .

HY MENOCERIDAE Or tmann , 1890 .

HYMENOCERA Latrei l le , 1829.

H. LATREILLII Guerin (No. 367 type) .

Hab itat . Indi an region .

367 . ( 1d) Agalega, Seychel les . Guerin Col lection ( type) .

PALAEM ON IDAE Sp . Bate , 1887 .

BITHYNIS Phi l ippi , 1860 .

P . GAUDICHAUD II (Ol ivier,
Palaemon gaudichaudii Ol ivier, 1 791 .

Palaemon coementarus Poeppig, 1836.

Bithym
'

s Zongimcma Phil ippi , 1860.

Macrobrachium africanam Sp. Bate
,
1868.

Habitat . R ivers of Chil i and Peru .

98. ( la) Chil i . Guerin Col lection .

359. (1d) Peru . Dr . W. S . W. Ruschenberger.

LEANDER Desmarest , 1849.

L. ADSPERSUS (Rathke,
Palaemon adsp ersus Rathke, 1837 .
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Palaemon sqm
'

lla (part) H. M i lne -Edwards, 1837.

Palaemonfabricii Rathke, 1843.

Palaemon rectirostris Zaddach, 1844 .

Palaemon leachii Bel l , 1853.

L. rectirostris Hel ler, 1863.

Habitat . European seas.

1 28. ( la) Liberia . No donor’s n ame.

L. DEBILIS Dana, 1852 .

Habitat. Indo -Pacific.

395 . (xa) Oahu, Sandwich Isl ands. Smithson i an Institution .

L. NATATOR (H . Milne-Edwards ,
Palaemon natatoi' H. Milne -Edwards

,
1837.

Palaemon latirostrt
'

s DeHaan, 1849.

L. erraticus Desmarest, 1849.

Palaemon tenuirostris (Say) Carus, 1884 .

Habi tat. Ou weed in al l seas.
1 26 . (xa) Lat . 53

’
N . ; Long. 06

’ W. Dr. W. H

Jones.

132 . (xa) Lat . 26
’
N . ; Long. W. Dr . W. H.

Jones.
345. (2d) Atl antic Ocean . Gueri n Col lection .

346 . (2d) Antil les . Guerin Col lection .

L. SERRATUS (Pennant,
Astacus serratus Pennant, 1 777 .

Cancer squilla.Herbst, 1 796 .

Palaemon serratus Fabricius, 1 798.

Palaemon squillaLatreil le, 1 806.

Hab i tat. European seas .
1 19. (xa) British . No donor’s name .
120 . (3a) No local ity . Geu rin Col lection .

348. (3d) Wales. E . Wilson .

349. ( 1d) Coast of France. Guerin Col lection .

L. SQUILLA (Li nnaeus,
Cancer squilla Lin naeus, 1 758.

Astacus squilla Petagna, 1 792 .

Palaemon squilla Fabri ciu s , 1 793.

Palaemon antennarius H. Mi ln e -Edwards, 1837 (part) .

Habitat. Mediterranean .

1 27 398. (2a 1a) Algiers . Guerin Col lection .

L. X IPHIAS (Ri sso,
Palaemon xiphias Risso, 1816.

Palaemon crenulatus R isso , 1826 .
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Astacus carcinus Fabrici us , 1 793 .

Bithynis carcinus Sp. Bate, 1887 .

Habitat. Indo -Pacific region .

347 . ( 1d) Bombay . Guerin Col lection (mss. type of P whitei

Guerin .)
3 58. ( 1d) Hoogley R iver, India . Dr. Harlan .

P. FAUSTINUS Saussu re, 1858.

Habitat. R ivers of theWest Indian region .

122 . (6a) V eraCruz , Mexico . No donor
’s name.

P. FLUVIATILIS Streets, 1871 (No . 1 14 type) .

Hab itat. Rivers of Mexico.
1 1 4. (2a) Tehauntepec. No donor’s name (Streets

’ type) .

P. GRACILIMANUS Randall, 1839 (No . 125 type) .
Habitat. Sandwich Islands.
125. ( la) Sandwich Islands . Nuttall and Townsend (Randall

’

s

type)
P. GRANDIMANUS Randal l, 1839 (No. 123 type) .
Bithynis grandimanus Sp. Bate, 1887 .

Habitat. Sandwich Islands.

1 23. (2a) Sandwich Islands. J K. Townsend (Randall
’s type) .

P. HIRTIMANUS Ol ivier, 181 1 .

P . latimanus De Man , 1887 .

Bithynis hirtimanus Sp: Bate, 1887.

Habitat . Indo -Pacific region .

99. (2a) Mauritius . Guerin Col lection .

P. JAMAICENSIS Ol ivier, 181 1 .

Astacusfluviatilis Sloane, 1 725, (not binominal ) .
P . carcinusLeach, 1815.

P . brachydactylus VViegrnann,
1836 .

P . punctatus Randall , 1839 (No . 90 type) .
P . az tecus Saussure, 1858.

Macrobmchium americanum Sp. Bate, 1868.

Bithynisjamaicensis Sp. Bate, 1887.

Habitat. West Indies .

90. ( la) No local i ty . No donor’s name (Randal l
’s type of P.

punctatus) .
91 . (7a) St. Martin, West Indies. Dr. J Van R1Jgersma.

92 . ( la) Cuba, West Indies . Dr. T. B. Wilson .

93. ( la) Guatemala. W. S. Vaux .
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94. (8a) San Domingo . W. M . Gabb.

95. (4a) No local ity . Smith sonian Institution .

287 . ( 1d) Brain. Dr. T. B. Wilson .

356. ( 1d) Cuba, West Indies . Dr. Spackman .

357. ( 1d) No local ity. No donor’s name.
1001 . (2a) Kingston , Jamaica. W. J. Fox , 1891 .

P. LAR Fabricius, 1 798.

P . longimanus Fabricius, 1798.

P . ornatus Ol ivier, 1811 .

P . eagus Hel l er, 1862 .

P . equidens Hel ler, 1862 .

P . reunionensis Hoffman , 1874 .

P . mayottensis Hoffman , 1 874 .

P.madagascarensis Hoffman ,
Bithynis ornatus Sp. Bate, 1887 .

Bithynis lar Sp. Bate, 1887 .

P. ornatus var vagus De Man 1 891 .

Habitat . Indo -Pacific region .

97 . (4a) Navigator Islands. Dr. W. S.W. Ruschenberger:

353 355. (161 35 1d) Mauritiusfi
” “

Gii
‘

érih Coll ection .

96 181 . (8a la) . No locality. No donor’s n ame.
P. MEX ICANUS Saussure , 1858.

P. dasydactylus Streets , 187 1 (No. 89 type) .
P. sexdentatus Streets, 1871 (No . 1 13 type) .

Habitat . R i vers of Mexico and West Indies .
89. (2a) Coatzacoalcos R iver, Mexico . No donor’s n ame (Streets

’

type of P . dasydactylus)
1 13. (3a) Coatzacoalcos River, Mexico . No donor

’s n ame (Streets
’

type of P. sexdentatus)
P. OHIOENSIS S. I. Smith , 1874 .

P. se llei Guerin , mss.(No. 86 type) .

Habitat. Ohio and Missi ssippi R ivers .
80. (xa) V icksburg, Mississippi . L. 0 . R ice .
86. (2a) Mississippi River. Guerin Col lection (Gueri n

’s mss.
type) .

P. OLFERSII Wiegmann , 1 836 .

P . s inimanus H. Milne—Edwards
,
1837 .

Bit ynis spinimanus Sp. Bate, 1887 .

P . cubanus Guerin , mss . (No. 182 type) .
Habi tat . Rivers of tropical America and ofWest Africa.
1 2 1 . ( la) No local i ty . No donor’s name.
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182 . ( la) Cuba, Guerin Collection (Guerin
’s mss. type of P. cu

banus) .
354. ( 1d) Brazil . No donor’s name.

PALAEM
'

ONEL
'

LA Dana, 1852 .

P. Y UCATANICA Ives, 1891 (No . 389 type) .

Hab itat . East coast of Mexico.

389. ( la) Progreso , Yucatan . Mexican Expedition , 1890 (Ives
’

type.)
PALAEMONETES He l ler, 1869.

P. PALUDOSA (Gibbes,
Hippolytepaludosa G ibbes, 1851 .

P. exilip es Stimpson , 187 1 .

Hab itat . East coas t of United States .

352 . (4d) Wyandotte Cave, Indiana . E . D . Cepe.

390. ( la) Caloosahatche R iver, Florid a. Heilprin Col lection

1886 (fide Ives, P. exilipes,

391 . (4a) Lake Hikpoche ( canal) , Florida. Heilprin Col lection
1886 (fide Ives, P. exilipes,

392 . (8a) Lake Okeechobe , Florida. Heilprin Col lection 1886

(fide Ives, P . exilip es,

P. VARIANS (Leach ,
Palaemon varians Leach , 1815.

Palaemon antenna'
ri'us H . Milne -Edwards

,
1837 (part) .

Palaemon lacustris Marten s, 1857 .

Peliasmigratom
'

us Hel ler
,
1862 .

Anchistia migralom
'

us Hel ler, 1863.

Leander antennarius Czernaiwsky, 1884 .

Habitat . Seas of Europe.
351 . (3d) France. Guerin Col lection .

P. VULGARIS (Say,
Palaemon vulgam

'

s Say, 1818.

Habitat. East coast ofUnited States.

1 79. (5a) Greenport, Long Island . Smithsonian Institution .

180 . (xa) No locality. No donor’s n ame.
1028. (xa) Beasley

’s Point, New Jersey. Dr. B. Sharp , 1893.

1029. (xa) Nantucket , Massach usetts . Dr. B. Sharp, 1893.

N IKIDAE , Sp . Bate , 1887 .

PROCESSA Leach, 1815.

Nike Risso
,
1816 .

Nica Stimpson , 1 860.
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E . lom
'

catus Risso, 1816 .

Crangon catapractus H . Milne-Edwards
,
1837 .

Crangon cataphractasHel ler, 1863.

Habitat. European seas.
282 . ( 1d) Algiers . Guerin Col lection .

E . FASCIATUS (R isso ,
Orangoufasciatus Risso , 1816.

Aegeanfasciatus Kinahan , 1862 .

Habitat . European seas .
281 . (4d) Mediterranean . Guerin Col lection .

NECTOCRANGON Brandt, 1852 .

Argis Kroeyer, 1841 (name preoccupied) .
N. ALASKENSIS Kingsl ey , 1878 (No . 384 type) .
Habitat . Alaska.

384. ( la) Marmot Isle, Alaska , 45 fathoms, Dr. W H. Jones

(Kingsley
’s type) .

N. LAR (Owen ,
Crangon lar Owen , 1839.

Argis lar Kroeyer, 1843.

Habi tat. Arcti c seas and North Atl antic.
382 . ( la) Newfound land . Guerin Col lection .

383. (3a) Halifax , Nova Scotia. Dr. T. H. Streets.

PARAGRANGON Dana, 1852 .

P. ECHINATUS Dana, 1852 .

Habitat. Northwest coast of America.
387. (2a) Marmot Isle , Alaska, 45 fathoms. Dr . W H. Jones.

PONTOPHILUS Leach, 1815.

P. NORVEGICUS (M . Sars ,
Orangon norvegicus M . Sars 1861 .

Habitat . North Atl antic.

385. (2a) Lat . 32
’
N .,

Long . 22
’ W 1 10 fathoms

U . S. Fish Commission .

P. srmosus Leach , 181 5 .

Crangon cataphractus Ol iv i , 1 792 (part) .
Crangon spinosus Lamarck, 1818.

Cheraphilus spinosus Kinahan , 1862.

Habitat . European seas .
283. (2d) Mediterranean . Guerin Col lection .
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SABINEA Owen, 1835.

S. SEPTEMCARINATA (Sabine,
Orangon sep temca

'
rinata. Sabine , 1824 .

Habitat . Arctic seas and North Atl antic .
284 . ( 1d) No local ity . Smithson ian Insti tution .

386. (4a) Ofi
'

Salem
,
Massachusetts , 35 fathoms . Dr. T. H. Streets.

SCLEROCRANGON G. 0 . Sars, 1885.

S. BOREAS (Phipps,
Cancer boreas Phipps, 1 774 .

Cancer homaroides O. Fabricius, 1 780.

Astacus boreas Ol ivier , 1791 .

Orangon boreas Fabriciu s, 1798.

Chemphilus boreas Miers, 1877.

Habitat . Arctic seas and North Atl antic .
285. ( 1d) Lat . 66

° North , 40 fathoms. No donor
’s name .

378. (2a) Hali fax , Nova Scotia. Dr. T. H . Streets .
379. (5a) Spitzenbergen. Guerin Col lection

380. (2a) Smithsonian Institu ti on . No locality.

( la) McCormick Bay. West Greenland Expedition , 1891.

S. SALEBROSUS (Owen ,
C'rangon salebrosus Owen , 1839.

Habitat. Arctic seas .

376 . ( la) No locality . Smithson ian Institution .

GNATHOPHY LLIDAE Ortmann ,
1890 .

DRIMO Risso, 1826

Gnathophyllum Latreil l e, 1829.

D . ELEGANS (Ri sso ,
Alpheus elegans R isso , 181 6.

Gnathophyllum elegans Latrei l le, 1829, and authors.

Habitat. Mediterranean .

286. (5d) Oran , Algiers . Guérin Col l ection .

SUMMARY.

Stomatopoda, genera, 4 species 1 7 ( var 0) types 1 doubtfu l types 1 .

Peneidea, 3 1 5 1 ) 3 1 .

Eucyphidea, 33 96 O) 12 1 .

Total 40 128 1 )
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NEW SPECIES OF NORTH AMERICAN FUNGI FROM VARIOUS

LOCALITIES.

BY J . B . ELLIS AND B . M . EVERHART .

*PY RENOM Y CETES .

Aster ina graminicola E. E .

On l iving and partly dead leaves of Oryzopsis asp em
'

folia, Lansing,
Mich . May, 1892 . (G. H. Hicks . No . Perithecia scattered

or subgregarious, superficial, convex - discoid
,
perforated at the

apex, 15012 , d iam .,
mycel i um reduced to a scanty fringe of spreading

hyphae around the base. Asci obovate , 22—30 x 1 2 sessi le ,
8- Spored . Sporidi a inordinate, cl avate- oblong, hyal ine, uniseptate

and strongly constricted at the septum so as easily to separate into

two parts , quite var iabl e in size— in some perithecia 7—10 x in

others 10—1 5 x 3—3

Aster ina leemingii E. E .

Ou l iving leaves of Galax aphylla, Marion , Va. June , 1892 .

0 0 11. Miss Helena Dewey Leeming , com . Smith Ely Jellifi
’

e, M . D .

Mycel ium hypophyllous
,
forming black

,
orbicular spots 2—4 mm.

d iam .,
composed of superficial appressed , radiat ing , dendroid

branched hyphae furnished with globose hyphopodia 8— 10,u, diam.

lPerithecia numerous, seated on the hyphae, depressed - globose
,

diam.,
with a papi l l iform ostiolum which i s soon deciduous leaving

the peritheci um perforated and convex . Asci oblong
,
35— 40 x 20

2 42 , aparaphysate, 8- spored . Sporidia crowded , ob long- fusoid,

yel lowish
- hyal i ne

,
u niseptate

,
scarcely constricted , sl ightly curved ,

1 8—22 11 5—621 . Has the habit of Dimerosport
'

um orbiculare B. C.

but differs in several respects .

Rose l l iniamegalce cia E . E .

Ou dead wil low . Sheridan , Montana. Jan . , 1892 . (Mrs . Lydia

A. F i tch .)
Perith ecia gregarious

,
glob ulose

,
subapplanate above, brown , su nk

«ih the bark
,
1 5 mm . d iam .

,
the apex erumpen t and su rrounded by

the lacin iae of the ruptured epidermis
,
ost iolum tubercular - conical ,

b l ack . Asci cyl indrical, paraphysate , 8- spored
, p. sp. about 1 00 x

6 Sporid ia uniseria te , oblong , brown , 15 -20 11: 7 not append

iculate. The wal ls of the peri thec ia are th ick and sol id , coriaceo
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Peri thecia gregariou s
,
ovate

, 4 mm . diam .
,
sparingly pilose around

the base, with rather pale, weak hairs, smoother and bare above, .
black . Ostiolum papi l lose - con ic , perforated . Asci clavate- cylin
drical, 1 00 x 1 07} , with abundant paraphyses , 8- spored . Sporidia
obliquely u niseriate or sub - biseriate

,
oblong- ell iptical , hyaline, gran

ul ar , 1 3—16 x 5 The sporidia agree with those of Tr. punctillum

Rehm , but that has the perithecia smaller and seated on a distinct .

brown subicul um .

Herpotrichia inci sa E . E.

On dead roots ofAcer spicatum,
London

,
Canada . April

,

(Dearness, No.

Perithecia densely gregariou s
,
superficial on the blackened su rface

of the wood , ovate- conical or s ubpyramidal , ,
300—4OO74 , diam .

,
often

stellately in ci sed at the apex
,
black , roughish , with a few weak , pale,

rudimentary hairs at first . Asci cy l i ndrical
,
150—200 1: 12—1577 ,

with abundant
,
paraphyses , 8- spored. Sporidia overl apping—biseri

ate, fusoid , subhyal in e, slightly cu rved , uniseptate and sl ightly

constricted at the septum
,
35—45 X 7

Chaetomium g labrescens E . E .

On a rotten l imb (Salim) ? Rockport , Kansas. Dec . , 1892 .

(Bartholomew, No .

Gregarious, surrounded by and nearly sunk in a fel t- l ike
,
black

subi culum composed of rough
,
branching black

,
i n terwoven hairs

sending up n umerou s straight
,
rough

,
simple bristles

, 4 mm . l ong.

Pe rithecia ovate- globose about 9mm . diam . ,
cl othed

,
espec ial ly below,

with long, straight, ro ugh , simple b ristl es which al so clothe at first ,

.but more sparingly , the upper part of the peri thecium , but these are

soon deciduous
,
l eaving th e apex bare. Ostiolum coni c- papi l liform ,

soon deciduou s . The perith ecia are very brittl e and the upper part
soon fal ls away leaving the cup- shaped base . Sporidia el l iptical , or
almond - shaped

, 8—10 x 6— 777 (front view) , 7—9x 571 , when seen edge

wise . Asci not seen .

Teichospora gregar ia E. E.

On decorticated Frascinus, London , Canada. Feb .,
1892 . (J.

Dearness
,
No .

Perithecia densely gregarious, ovate, 4 mm . diam .
, black , super

ficial, with a conic- papil l iform ostiolum. Asci cylindrical , sho rt
stipitate

, 8- sp0 red
,
with abundant paraphyses, p. sp. about 75 x 1477 .

Sporidia subuniseriate, oblong- el l iptical
,
about 5- septate with a lon
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gitudinal septum often extending through all the cel ls, constricted
in the m iddle

,
hyal ine and uniseptate at first

, becoming yel low

brown
,
18—22 X 1 0— 1277 , ends obtusely pointed or regularly rounded .

The perithecia are attenuated above into the ostiolum so as to be

subcon ical .

Teichospora variabi l is E. E .

On dead sage brush (Artemisia), Sheridan , Montana . Jan., 1892 ,

(Mrs. L. A. Fitch .)
Peritheci a scattered

,
erumpent- superficial, black, rough , depressed

hemispherical , 5- 5 mm . diam .,
at first partly cove red by the loose

fibers ofthe weather beaten bark , finally col l apsing above. Ostiolum

papi ll iform
,

finally perforated . Asci oblong, abruptly contracted

below into a very short stipe, paraphysate, 8- spored , 75—80 X 20— 2277,

Sporidia biseriate or crowded , el liptical , at first of a un iform yel low ,
soon becoming a bright golden yellow and 5—7—septate and muriform

,

finally becoming almost b lack and Opaqu e, 20—25 X about

Teichospora naut ica E . E .

Oh decorticated , weather - beaten, poplar l imbs, i n Mil l Creek ,
Sheridan

,
Montana. June, 1892 . (Mrs . L. A. Fitch .)

Perithecia scattered or gregarious, hemispheri cal or hemisph eri c
el l iptical

,
with the flattened base slightly sunk in the surface of the

wood ,
“ carbonacce - membranaceous

,
abou t 5 mm . diam ., black , sub

shining at the apex . Ostiolum papi ll iform ,
at l ength perforated .

Asci cylindrical
,
short - stipi tate

,
100—1 10 X 1271 , paraphysate,

8- spored . Sporidia un iseriate or sub - biseri ate
,
ell iptica l or sl ightly

ovate- el l iptical , with three main transverse septa, often becoming

5- septate, with 1—2 of the cel l s divided by a transverse septum ,
18

22 X 8— 1 177 .

Teichospora aspera E. E .

On old weather- beaten , cottonwood boards, Rockport, Kansas.

Jan.,
1892 . (Bartholomew ,

No .
Perithecia gregarious , semi - erumpent, membranaceous , hemispher

i cal or depressed - globose
,
about 5 mm . diam .,

tubercular roughened ,
coll apsing when dry

,
with a broad papill iform ostiolum,

finally

broadly perforated or sublaciniately ruptured at the apex. Asci
clavate - cylindrical , paraphysate, subsessi le, 75—90X 1 0—1 8- spored .

Sporidia mostly overl apping uniseriate
,
ovate- obl ong

, 3
- septate

,
and

constricted at the middle septum ( sometimes at al l th e septa) , brown ,
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one or both the i nner cel ls divided by a longitudinal septum ,

1 5— 20 X 6

Differs from T. muricata E . E . in i ts shorter and narrower asci

and narrower sporid ia.

Closely all ied to T. emiht Fabre .

Teiohosporellamontanea E . E .

On drift wood , i n Mil l Creek, Sheridan , Montana. June 1892 .

(Mrs . L. A. Fi tch .)
Peri th ecia scattered , ovate- conical , 5—5 mm .,

diam .
,
at l ength

partial ly col l apsing above , emergent - superficial among the loosened
fibres of the wood

,
membranaceous , black , perforated above. Asci

cl avate
,
short - stipitate

, 8- spored , with abundant paraphyses, 80—85

X 1 2—1577 , (p. sp. 65 Sporidia biseriate , oblong- clavate or
ob long - ell iptical

,
3— 5- septate

,
with 1— 2 of the cel ls divided by a

longitudinal septum
,
hyal i ne

, 22—30 X 8—1 277 , mostly a li ttle curved

and finally more or less con st ricted at the septa .

Lophiosphaara hyst erioides E. E .

On a rotten log of Carya, St. Mar ti nvi l le, La. Jan.
,
1890.

(Langlois,
Perithecia densely gregarious, hemispherical , subel l iptical on a
transverse section

,
about 5 mm . diam .

,
with thei r bases slightly sunk

i n the wood
,
black

,
subcarbonaceous . Ostiolum l inear, compressed ;

extending nearly or quite across
, Open , and often with a parallel

groove on each side of the base ; sometimes the ostiolum i s on ly
slightly prominent

,
then resembling Hysteriwm. Asci slender

cl avate - cyl indri cal , 55— 60 X 877 , (p. sp.) or, i ncluding the slender
base, 80—9077 long, with abundant paraphyses. Sporidia subbiseri

ate above
,
fusoid , uniseptate and constricted at the septum , sl ightly

curved
,
pale yellowish - brown

,
16—18 X 4—4577 .

LophiOSphaera gloniospora E . E .

On decorticated wil low l imbs, among driftwood , i n Mil l Creek ,
Sheridan , Montana. June, 1892 . (Mrs . L. A. Fitch .)
Perithecia scattered or gregarious, erumpent, convex - hemispherical ,

about 5mm . diam ., of
'

carbonaceo- coriaceous textu re
,
becoming prom

inent but not superficial, remaining more or l ess covered by the
fibers of the wood . Ostiolum narrow, compressed , not apparent i n
the young specimens. Asci cyl indrical , short - stipitate, 100— 1 10 X 10

1277 , 8
— spored

,
with abundant paraphyses. Sporid ia uniseriate,

obovate
,
hyal ine , uniseptate, constricted at the septum ,

12—16 X 6—777 ,
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Perithecia scattered or subgregarious, superficial, ovate- con ical ,
bl ack and subshining, minute , 1 50—20077 diam ., with a conic- papilli
form ostiolum. Asci fusoid

,
i. e. th i ckest in the middle and taper

ing to each end, obscurely paraphysate, 8- spored
,
about 50 X 5—677 .

Sporidia biseriate i n the middle of the ascu s
,
u niseriate at each end

,

ob long- ell iptical , hyal ine, binu c leate, 5—6 X 1 5—2577 .

Sphaere l ladircae E. E .

On l iving leaves ofDircapalustm
’

s
,
London

, Canada . July
, 1892 .

( Dearness, No .

Spots amph igenous, dark brown below ,
dirty white above w ith a

dark brown border
,
i rregular i n shape

,
2—4 mm . diam .

, subconfluent ,

often several of the dirty white spots incl uded in a l arge dark brown

area . Perithecia epiphyl lous, scattered on the spots, subprominent,
perforated above

,
80—1 1077 diam . Asci oblong- cyl indrical , about

35 X 677 . Sporidia b iseriate
,
ob long

,
uniseptate

,
hyal ine

,
scarcely

c onstricted, 1 5—20 X 5—677 .

A Macrospom
’

um was found on the same spots .

iSphaerella oryzopsi
'

s E . E.

On leaves of Oryzopsis asp e
'

rifolia, Lansing, Mich . May, 1892 .

(G. H. Hicks, No .

Perithecia scattered or oftener i n definite patches abou t l cm.

d iam .,
sunk

,
except the subobtu se

,
sl ightly projecting apex , i n the

parenchyma of the leaf, smal l (75 black . Asci fascicul ate,
sessi le, aparaphysate, 35—40 X 1 0—12 77 , 8- spored . Sporidia biseriate

,

cl avate - oblong
,
hyal ine, u niseptate and sl igh tly constricted at

the septum
,
1 2—15 X 3— 3577 .

Apparently closely al l ied to S. oryzae (Catt ) , but differs in its

ob long- fusoid asci , and sporidia .

Sphaere l la solan i E. E .

On leaves of Solanumdulcamara. Oh io, Kel lerman , No . 41 2 , and

London
, Canada . (Dearness , No .

Spots numerous, smal l ( 1—2 round
,
white

,
deci duous

,
th in

and pel lu cid . Peritheci a mostly epiphyl lous, few on a spot, lentic

ular
,
perforated

,
80—1 1077 diam . Asci ob long

,
35- 40 X 1077 apara

physate, 8
- spored . Sporid ia biseriate , fusoid - oblong

,
uniseptate

,

scarcely constricted , 10—1 2 X 377 , ends subacute .
Not distingu ishab le outwardly from Lep tosphaeria solani E . E .

which is found on the same leaves.
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7Sphaere l la lyoii E. E .

On l iving leaves of I/yc wm vulgare, London , Canada . Aug.,

1892. (Dearness , No .
Macul icolous

,
epiphyl lous

,
on smal l ( 1—1 5 definite , th in

‘

r ound , white spots. Per ithecia subdiscoid
,
black, about 5 mm . diam .

few on a spot . Asci 35—45 X 1 077 , oblong- cl avate, 8- spored . Sporidia

b iseriate , oblong- fusoid
,
inequilateral , hyaline, subobtuse at the ends,

( becoming u niseptate) ? 12—15 X 5— 677 .

“

P leospora carpinioola E. E

On dead l imbs of Carp inus americana, London , Canada. April ,
1892 . (Dearness, N0 .

Perithecia buried in the bark , gregarious, depressed - globose,
covered by the epidermis wh ich is raised into distin ct pustules and

barely pierced by the papi l l iform ostiolum. Asci cyl indrical , short

stipitate, 100—1 10 X 8—977 , paraphysate .
“

Sporidia uniseriate
,
ellip

xical, obtusely pointed. at the ends, 3 - septate
,
constricted at the

middle septum ,
one or two of the i nner cel l s divided by a longitu

rdinal septum ,
pale yel low, 14—16 X 7—877 , ends obtusely pointed .

T leospora decipiens E . E.

On decorticated , bleached wood ofAzalea, Newfield
, N . J June,

1877 , with Chei'romyces comatus E . E .

Peritheciagregarious, membranaceous , subel lipti cal , about 5 mm .

d iam .
,
convex, col l apsing above when dry . Ostiolum indisti nct.

Asci ob long
,
55—65 X 15—2077 , sessi le, sparingly paraphysate , 4—8

.spored . Sporidia subbiseriate, oblong or clavate - oblong, 5—7- septate
and muriform , hyaline or sl ightly tinged with yel low ,

35—40 X 1 0

1 277 .

Outwardly this cannot be distingu ished from Zignoella diaphana

(C. E .) but that has th e sporidia smal ler and in al l the species
seen , i n cluding those from Montana and Oregon , only 3- septate.

LeptOSphwria lasioderma E. E.

Ou dead stems of Artemisia. tridentata, Sprucemont , Nevada.
Oct ., 1892 , ft . alt. (M . E . Jones

,
No .

Perithecia scattered, erumpent- superficial, hemisph erical , 5—5
mm . diam ., perforated above, sh agged with a loose coat of brown ,
continuous, flaccid hairs 1 00—150 X 5—677 . Asci clavate- cyli ndrical

,

65—75 X 15—2077 . with abundant paraphyses
,
short- stipitate. Sporidia

biseriate, broad oblong- fusoid
,
sl ightly curved

,
25—30 X 1 0—1 277 ,

..golden yel low, somewhat constricted at the septa, and occasional ly
with a short apicul us at each end .
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Leptosphaeria lilii E11. Dearness.

On leaves of Lilium sup erbum, London, Canada . Aug., 1890.

(J. Dearness.)
Spots amphigenous, ell iptical , becoming pale, 5—1 cm . l ong X 3—5

mm . wide, definite, with a narrow,
reddish - pu rpl e border . Perithe

ci a amphigenous, scattered , black. sublenticular , pierced above ,
150—20077 diam .

, erumpent. Asci ob long- cyl indrical
,
paraphysate

,

with a short , nodular base, 50— 60 X 777 . Sporidi a biseriate
,
fuso id

,

3 - septate, constricted at the middle septum wi th the cel l next above
swol len , hyal ine at first , becoming yel lowish , nearly straight 1 5—18

X 377 .

The spermogonial stage (Phyllosticta liln Ell. Dearness) occurs
on the same l eaves and does not differ outwardly

,
sporules hyali ne

4—5 X 2 1
1
7
—377 .

Leptosphaeria solani E. E.

On l iving leaves of Solanum dulcamara, London , Canada . Aug.
,

1892 . (Dearness, No . 886 B.)
Perithecia epiphyl lous , on smal l rou nd , wh ite spots 1—3 mm . diam .

with a narrow
,
sl ightly raised reddish - brown margin, depressed

globose
,
1 5077 diam ., black , erumpen t - superficial. Asci clavate

cyl indrical, 55—60 X 877 , subsessi l e ; paraphyses, if any , very obscure.

Sporidi a biseriate , fusoid, nearly straight , yel lowish, 3- septate,
“

con

stricted at the m iddle septum,
and the two adj acent cel ls, especial ly

the one next above, slightly swol len , 1 6—20 X 25—377 .

There i s a Phyllosticta on th e same spots with smal ler, perithecia

and sporu les, 5—7 X 377 . (P. dulcamaroe

Me tasphaeriamaximi l iani E. E .

On dead stem s of Helianthus maximiliani, Rockport, Kansas .

Dec ., 1892 . (Barthol omew , No.

Peritheci a scattered , erumpent and semi- emergent or nearly super

ficial by the peeling offof the epidermis, ovate, about 5 mm . high ,
black

,
with a papi ll iform e stiolam . Asci cyl indri c - cl avate, 75 X 877 ,

paraphysate
,
8- spored . Sporidia biseriate, ob long- fusoid, hyal ine, .

2 - septate
,
and constricted at the septa, obtu se, not appendiculate,

1 5—20 X 4—577 .

Differs from M
'

. helianth'

t
'

Awd . i n i ts rather longer, 2 - septate

sporid1a.

Metasphseria sphenispora E. E .

On dead cu lms of Erianthus alop ecuroidcs, near Newark , Del._
April , 1892 . (Commons, No .
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Asci ob long , short- stipitate, overtopped by the abundant, filiform

p araphyses , 35—60 X 1 0— 1 277 , 8- spored . Sporidia biseriate
,
cl avate

pyr if
'

orm
,
yel lowish - hyal ine

,
1—2 - septate, not constricted , subinequi

llateral, 13—15 X 4—577 , at first filled with minute nucl ei and withou t

s epta . The specimens were not wel l matured and it may be that the

s poridia become 3- septate
,
but on ly 2 septa were seen .

.Massariovalsa caudata E . E .

On bark of dead Ulmus, London , Canada . June
,
1892 . (Dear

mess , No .

Perithec ia subcircinate
, 3—8 together, b uried in th e scarcely

.altered substance of the inner bark, coriaceo -membranaceous
, 5—5

mm . d iam ., thei r obtusely conic - papi l l iform e stiola erumpen t in a

s mall , compressed fascicle th rough the pustuliform - el evated epider
1mis. Asci broad oblong- cl avate

, pseudoparaphysate, substipitate,
‘

8- spored
, p. Sp. 80—1 10 X 2077 . Sporidia biseriate , oblong, obtusely

rrounded at the ends, hyaline , becoming brown , 3 - septate
,
25—45 X

1 2— 1577 , with a cornute, mostly curved , hyal ine, evanescent append

age 12
—2077 long, at the lower end and sometimes at both ends.

The sporidia have a thin , hyal ine envelope and remain for a long
t ime hyaline .

7Clypeosphwriaminor E . E .

On bark of dead bi rch roots, London , Canada . April
,
1892 .

( J. Dearness .)
Perithecia gregarious , about 5 mm . d iam .,

s l igh tly sunk in the

inner bark and raising the epidermi s into distinct pustules pierced

a t the apex by the sl ightly compressed , subcon ical ostiolum. Asc i

c l avate , 50— 55 X 577 , with filiform paraphyses 8- spored . Sporidi a

sub- biseriate
,
fusoid - oblong

,
ol ivaceou s - brown , 3- septate, sl ightly

c urved , 10— 12 X 2 5— 377 , attenuated toward each end but subobtuse .

=Clypeosphaeria ulmicola E . E .

0 8dead l imbs of Ulmus, London , Canada. April , 1892 . (Dear

n ess
,
No .

Peri thecia th i ckly but evenly scattered , buri ed in th e bark wh ich

is raised i nto minute pustul es , about 5 mm . d iam .
, of a slaty black

c ol or and of uniform soft consisten ce th rough ou t. Ostiola papilli

form ,
erumpent th rough the .minute , black stromatic shiel d but not

prominent . Asci (p. sp.) 75—85 X 8—977 , cyl indrical , paraphysate.

S poridia uniseriate , oblong - el l iptical
,
brown , 3- septate and often con

stricted at the midd le septum ,
1 4—16 X 7—877 , ends rounded and

obtuse .
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Thyridium syringe: E . E.

On dead stems of Syringe ( l ilac), London , Canada. March , 1892 .

( Dearness , No .
Peritheci a thickly scattered , buried in the bark about 5 mm

d iam .
,
with thick , coriaceous walls . Ostiolum papllliform, black,

bare ly perforating the bark which is raised into slight pustu l es b u t

not ruptured . Asci clavate- cyl indrical
, 75—80 (p. sp. 65) X 1 277 ,

f(paraphysate) ? 8- spored . Sporidia biseriate above, oblong or

c lavate - ob l ong 3- (eXceptionally 4 septate
,
with one or two of the

c el l s d ivided by a longitudinal septum ,
yel lowish - brown

,
12— 15 X 5

777 .

‘

Thyr idium amer icanum E . 715 E .

On dead and considerably decayed l imbs ofXanthoxylum america

num,
London

, Canada, April , 1892 . (Dearness, No .

Perithecia even ly scattered or 2— 3 lying close together , buried in
the i nner bark, which is blackened on the surface, 200— 40077 diam .

,

g lobose , homogeneous an d white i nside , con tracted above into sh ort
necks

,
thei r gl obose or coni c - papi l l if

'

orm e stiol a piercing the epider
mis and raising it i nto numerous smal l pustules . Asci cyl i ndrical

,

1 00— 1 15 X 1 2— 1 577 , p. sp. 80—9077 long , paraphysate, 8- spored .

Sporid ia un iseriate , el liptical or ovate , 3- septate and submuriform,

c onstricted at the middle septum
,
1 4— 1 7 X 8—977 . Very different

from Thyronectria xanthoxyli (Pk ) . Accompanying the ascigerous
perithecia are other simil ar ones

,
some of which contain minute

spermatia 25—3 X 577 , others with sporules ob long- fusoid
,
hyal ine

,

2 - nucleate
,
10— 1 2 X 377 , on clavate- basidia 12—1 577 . l ong (Dendro

phoma) .
3’ and others (Hendersom

'

a xanthoxyliE . E ) , With ob long
cy lindrical

,
b rownish

,
3 - septate sporules

,
1 0—1 2 X 377 .

Anthostomellamammoides E . E .

On dead l imbs of Ostrya virginica, London Canada . June
,

1892 .

Perithecia gregarious, about 5 mm . diam
,
with thick

,
coriaceous

wall s
,
about half sunk in the mn er bark

,
the upper half raising th e

closely adherent epidermis into strong
,
dome l ike

,
hemispheri ca l

pustules about 1 mm . across
,
th e prominent

,
l arge

,
papil l iform

ost iola erumpen t . Asci cyl indrical
,
paraphysate

, 1 10— 1 20 X 12—1577 ,

8- spored
, p. sp

’

. 90—1 1077 , l ong. Sporid ia uni seriate
,
ell iptical

,
brown

,

1 5—22 X 10— 1 377 .
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Eutypella amorphae E . E .

On dead stems of Amorp hafruticosa, Rockport, Kansas. Dec .,
1892 . (Bartholomew , No .

Stromata scattered , n umerou s and lying cl ose together, but mostly
not confluent , conic- convex , about 2 mm . diam ., formed above from
th e scarcely altered but sl ightly paler substan ce of the bark, and
closely ci rcumscribed by a narrow, black line wh ich does not
penetrate the wood . Perithecia 6—8 i n a stroma

,
rather l ess than 5

mm. i n d iameter, globose, with rather th ick wall s, partly sunk in
the surface of the wood , lying closely crowded together, their slender
necks rising close together and the rather large subtubercular

,
su l

cate—cleft fasciculate ost iola piercing, but not rupturing the closely

adh eren t epidermis
,
wh ich is not percep ti b ly raised . Asci clavate,

36 40 X 3— 3577 . (p. sp. 1 5—2077 l ong) , 8- spored . Sporid ia subbiseri

ate
,
al lantoid , slightly curved, hyal ine, with a nu cleus in each end ,

5- 6 X 1 577 .

D iaporthe albocarnis E. E.

Oh th e smaller dead l imbs of Camus sp. and on Staphylea tmfolz
’

a

and Ostrya virginica, London, Canada . May, 1891 . (J. Dear

ness.)
Perithecia 2—4 together i n a minute

,
cortical stroma

,
smal l (5

sol id and wh ite i nside
,
ovate -globose

,
attenuated above into

very short necks wi th their obscure , scarcely prominent, perforated

ostiola united in a flat , black disk , erumpent through th e ruptured
epidermis wh ich is raised into l ittle pustu les thickly scattered over

the limbs . Asci cl avate
, p. sp. about 75 X 7—877 . Paraphyses simple

filiform,
rather stou t

,
l onger than the asci . Sporid ia subbiseriate,

fusoid 4 - nu cleate at first , becoming un iseptate ( seldom 3 - septate) and

constricted and sl ightly swollen on each side of the septum
,
some

times brownish
,
12— 20 X 35—577 .

There is no ci rcumscrib ing line around the stroma but the wood
to the depth of about 2 mm . is sl ightly discolored

,
presenting

a cl ouded or marb led appearance. The margin of the ruptured
epidermi s is at first stained yel lowish . Sometimes there is only a
single peri theci um in a stroma . Thi s can hardly be Diaporthe
Sphingwphora Ouds . On the same limbs

'

occurs Myxosporium niti

dumB. C.
,
which may be the spermogonial stage.

Diaporthe apiospora E . E.

On bark of dead Ulmus, London , Can ada. (Dearness) , Iowa

(Holway .)
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The spermogonia ( Cytispora.prum
'

E11. and Dearness) , contain an
abundance of oblong- fusoid sporules

,
2—4 - nucl eate

,
hyal ine

, 1 0—12 X

377 . The perithecia appear i n the bark
,
directly beneath the sper

mogonia.

Diaporthe calosphaerioides E. E .

On dead stems of Sambucus, London, Canada. April , 1892 .

(Dearness , N0 .

Stroma corti cal , convex , 2—4 mm . d iam .
,
raising the bark into

brpad pustul es, sunk to th e wood but not penetrating i t or sur
rounded by any black ci rcumscribing l ine, th in , brown ish - black

,

mostly coming off with the bark . Perith eci a 6—1 2 , ci rcinate, th in
membranaceou s and col l apsing when dry, about 5 mm . di am .

,
necks

slender
,
decumbent

,
converging with their broad - papil l iform

,
finally

subumbilicate estiola j oined in a flat, brown disk erumpent through

the epidermi s and cl osely su rrou nded by it . Asc i fusoid - clavate
, p.

sp. 50—60 X 8—1077 , with a fugacious stipe 1 5—2077 . long , and long ,
lanceo l ate but very evanescent paraphyses. Sporidia biseriate

,

al lantoid
,
hyal ine

, 3—4 -nucleate
,
rounded at the ends

,
finally uni

septate
,
about 1 5 X 3—3577 .

This has an outward resemblance to Pseudovalsa sambucina Pk

bu t differs in i ts sporid ia. The long paraphyses and ci rcinate peri

theci a barely covered by the th in stroma indi cate a relationship with

Calosphceria.

Diaporthe al iena. E . E .

On Cm toegus (hawthorn) , London , Canada . March
,
1892 ‘

(Dearness, No .
Perithecia 4— 6 i n a pustu le , buried in the scarcely altered bark ,
not sunk in the wood

,
black, subcompressed , 5—5 mm . diam .,

with
short necks and black

,
obtu se

,
coarse ostiola erumpent in a brown

,

convex disk which i s soon obl iterated . Asci cyl indri cal , 75 - SOX

7—877 . Sporidia un iseri ate, 8 in an ascus , short and ob t usely - sllip

tical
,
hyal ine

,
uniseptate and constricted , with a l arge nucleus in

each cel l
,
10— 13 X 7- 877 .

According to the spece . of D . crataegi (Curr) in Oke . F. Brit.
ser. l st

,
No . 380

,
thi s cannot be that species, which in the Specc.

cited
,
has smal ler perithecia and smal l er asci with biseriate, oblong

fusoid sporidia about 15 X 3577 , 4 - nucl eate, becoming uniseptate.
There is some confusio n in Cu‘rre'y’s figures. The ascus he figures

on PI. 48, fig. 1 35
,
has un iseri ate

,
el l iptical , uniseptate sporidia,

while the sporid ia figured at 135 (a) , are oblong- cyl in drical .
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Diaporthe spicata E . E .

Oh dead l imbs ofAcer spicatum,
London , Canada. Apri l

,
1892 .

(Dearness, No .
Perith ecia few in a pustul e (4 smal l (250 black

,

buried in the bark and not penetrating the wood . Ost iola short
cyl indrical or con ic—cyl indrical

,
rai sing the epidermis into l ittl e

pustules and rupturing or piercing it, but mostly remaining partly
“

covered by it ; Asci oblong- fusoid
, p. sp. 40 X 777 . Sporidia biseri

ate
,
oblong or fusoid - oblo-ng, sl ightly cu rved , subacute, about 4

nucleate
,
becoming l - septate

,
hyal ine

,
1 2— 1 3 X 3—3577 .

Differs from D . acem
'

na (Pk.) i n its smal ler peri thecia not sunk in
the wood

,
and its cu rved sporidia .

Eutypella coryli E . E .

On dead Corylus, London , Canada . June
,
1892 . (Dearness, No .

Perithecia 8—15 in a pustule, globose, coriaceous, about 5 mm .

diam . ,
circinately buried in the unchanged substance of the i nner

bark
,
th eir 4 - clef

’

t estiol a erumpent i n a con vex
,
black disk 1—2 mm .

diam .,
whi ch is soon obl iterated . Asci cl avate

, 20
—30 X 477 , 8- spored

Sporidi a biseriate, al lantoid , yel lowish , moderately cu rved , 5—6 X

1 5 77 .

The tufts of erumpent ostiolaare distin ctly prominent . This seems
qu ite d istinct from any of the other described species on Corylus.

Feneste l la ulmicola E . E .

On dead l imbs of Ulmus americana, London , Canada. August
,

1 892 . (J Dearness.)
Stroma orbicular, convex , about 5 cm . diam .

,
closely covered by

the epidermis
, which is raised into a broad pustul e pierced by the

minute, black disk but not laciniately torn . Perithecia 6—1 2, circin

ate i n th e dul l yel lowish
,
l ight col ored substance of the stroma, 5— 5

mm . diam .
, ovate - gl obose, their necks converging and thei r conic

papil l iform or convex , black ostiola erumpent and united in th e
smal l disk , which rises sl ightly above the epidermis . Asci cylindri
cal

,
short- stipi tate, paraphysate 1 1 0— 120 X 1277 . Sporidia uni

seriate, oblong- el l iptical , 5- septate
,
with a longitudinal septum run

ning through
,
brown

,
12— 16 X 7—877 .

The substance of the stroma i s similar to th at ofF. vestita, but the

asc i and sporidia are smal ler .
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V alsaria staphylina E . E .

Ou dead l imbs ofStaphylea trifolia,London , Canada . May , 1892 .

( Dearness, No . 1

Stromata orbicular or el liptical , 2—3 mm . diam.,
convex- hemi

spheri cal
,
buried in the i n ner bark which i s uniformly blackened on

the surface but remai ns unal tered with in , often seriately arranged .

Perithecia subcircinate 6—1 2 i n a stroma
, 300—35077 di am ., with

s hort, sl ender necks, the papi l l iform e stiola erumpent in a small ,
black mostly acutely - el liptical disk visible i n longitudinal clefts of

t he s lightly raised epidermis . Asci cyl indrical , p. sp. 80—90 X 777 ,

paraphysate , 8- spored . Sporidia uni seriate
,
oblong- el l iptical

,
obtuse

,

d ark brown , constri cted , 12— 15 X 7—877 , each cel l with a single
mucleus.

Ofless robust growth than V. insitiva not bl acken ing the wood ,
and on ly blacken ing the surface of the inner bark .

Diatrypella pulcherr ima E . E .

Ou dead twigs of Salim, London , Canada . May
,
1892 . (Dear

n ess , No .

Stromata minute, gregarious , corti cal , raising the smooth epider
mis i nto convex - hemispherical pustu les abou t 1 mm . diam . , and

c rowned with a m inute, white, orbicular disk which is soon obliter
ated i n the center by the tips of the crowded

,
bl ack

,
smooth

,
minute

ostiola
,
which do not however rise quite up to the su rface of the

d isk . Peritheci a 8—1 2
,
minute ( 5 mm . or less) , ly ing in a subcircin

ate manner i n the stroma. Asci (p. sp.) oblong 30—35 X 8—1077 ,

polysporous. Sporid ia i nordinate
,
al lantoid , hyal ine , moderately

c urved , 8— 12 X 1 577 .

N ummu laria lateritia E. E .

On bark of dead Framinus sambuczfolia, London , Canada . March ,
1 892 . (Dearness , No .

Stroma carnose - carbonaceous
,
orbicular

,
discoid

, 5—1 cm . across,
and about 1 mm . th ick , dark redd ish - brown

,
bordered by the mar

g in of the ruptured epidermis , seated on the surface of
'

the inner
f-bark and ci rcumscribed by a black line which penetrates to the
w ood . Ostiola papi l l if

'

orm
,
becoming umbil icate

,
scarcely prom

iinent . Perithecia peripherical
,
ovate 5 mm . ,

or a l i ttle more h igh
,

and about 5 mm . broad , forming a cl osely compacted stratum .

Asci clavate, paraphysate, l ong- stipitate
,
100—l 20 x 877 , p. sp. 55

6 0 x 877 . Sporidia obliqu ely uniseriate
,
navicu lar

,
10— 12 X 4—577 ,



https://www.forgottenbooks.com/join


146 PROCEED INGS OF THE ACADEMY OF [1893.

c lavate- cyl indrical
, 75—8OX 577 , with a sl ender stipe- l ike base"

mostly curved
,
wi th filiform paraphyses . Sporidia overl apping uni

seriate or biseriate , fusoid - oblong, curved, becoming 1—3—septate
,
1 0

15 ( exceptional ly 20) X 2 5— 377 .

This agrees wel l with the description of H . pallescens, but its
smal ler size

,
acutely margined

,
more distinctly stipi tate pruinose

cups, and its sporidia often 3 - septate seem to separate it from that
species.

Phialea. dearnessii E . E .

On dead stems ofMonarda
,
London

,
Canada . May

,
1890. (Dear

ness , No .

E rumpent
,
scattered

, substipitate, nearly sulphur yellow. Ascom

ata about 5 mm . diam ., subolivaceous at first , becoming yel low, sub

striate
,
margin subfimbriate, at first i n curved th en erect, stipe short,

l ess than diameter of the disk
,
stout . Asci clavate - cylindrical , sub

sessile, 75—80 X 1077 , with stou t paraphyses scarcely th ickened above .
Sporid ia biseriate , fusoid , sl igh tly curved , wi th two l arge nuclei , 30
35 X 377 , gradual ly attenuated to th e sl ender subulate - pointed ends.

Chlorosplenium salviicolor E . E .

On dead stems of Vitis vulpina, St . Martinvil le, La. March
,

1 889. (Langlois , No .

Scattered
,
subhemispherical at first with the margin in cu rved ,

soon expanding to nearly plane
,
1 5— 2 mm. across , dark sage -green

,

pruinose outside contracted bel ow i nto a shor t stipitate base. Mar

gin subincurved and subundulate when dry . Asci cl avate - cylin

drical, sl ender, sessi le, 30 X 2 5—377 . Paraphyses bran ch ed above and
conidiiferous. Sporidia bi seriate , oblong, minute , hyaline 3— 4 X 1

577 . Smaller throughout and of a dul ler shade of green than C.

cemginescens Rehm ,
and does not stain the subj acent wood .

Chlorosplenium canadense E . E .

In depressions in the rough bark of Tilia, and on the bare wood,
London

, Canada . Oct .,
1892 . (Dearness, N0 .

Ascomata cespitose o r sol itary
,
stipitate

,
1 - 2 mm . diam .

,
cl osed at

first
,
then open and umbil icate or concave

,
hymeni um ol ive - black ,

margin grayish and often subrepand or lobed . Stem 2— 4 mm . long,
ol ivaceou s

,
roughish under the lens

,
becoming black

,
clothed at base

w ith a light - ol ive tomentum composed of sparingly bran ched hai rs,
and finally becoming black . Asc i sl ender clavate, 130— 1 50 X 8—1 077 ,
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8- spored
, with filiform paraphyses . Sporidia subbiseriate

,
cylin

drical, nearly straight, multi - nucleate, hyaline, 30— 60 X 377 .

Corgna ellisit
'

Berk
, Stilbummagnum Pk.

,
i s probably the conidial

stage.

Niptera lithospermi E. E .

On dead stems of Lithosp ermum canescens, Mount Helena, Mon
tana . Oct .

,
1889. (Anderson Kelsey

,
No.

Erumpent- superficial, scattered , ses si le, about 5mm . diam .
, closed

at first and Opening tardily
,
black - brown outside and granular from

the proj ecting cel ls of the external l ayer, margin whitish . Disk
l i vid white becoming darker

,
cup - shaped . Asci oblong- cyl indr

’

ical ,
sessil e

, 45— 55 X 8— 1 077 , with obscure paraphyses . Sporid ia biseriate.
oblong- cylindrical

,
1 - septate and mostly broadly constri cted in the

midd le
,
hyal ine . 1 2— 20 (mostly 1 2— 1 5) X 3—3577 . ends

,
rounded or

sometimes ob tusely pointed . Hardly distinguishable from Pyrene

p eziza. nigrella. Fckl. outwardly, but the sporidia are very different .

Mollisia trametis E . E .

Parasiti c on Polyporus stevenst
'

i Berk . On a decaying oak chi p,
Newfield

,
N . J. Dec .

,
1 888.

Growing on the margin and inner su rface of the pores . Cups
obcon ic

,
1 14—15077 diam . honey colored

,
of fibrous structure, the

ends of the fibers proj ecting so that the outer surface and the mar

gin appear granulose- pubescent o r as if covered with sharp pointed

granules, convex - hemi spherical at first and immarginate, so as to

resemble Nectria
,
but soon becoming concave with a distinct sub

fimbriate margin . As ci clavate - oblong
,
20— 23 X 4— 577 , sessi l e and

without paraphyses. Sporidia biseriate or obliquely uni seriate, nar
row- el l iptical or cl avate oblong

,
hyal ine

,
contin uous

,
35— 45 X 1 5— 277 .

The cups are so near the color of the pores of the fungus on which
they grow as to be easily overlooked .

Mollisia nipteroides E . E .

Ou dead stems of Smilax, St . Martinvil le, La. March
,
1889.

(Langlois, No .

Shal low cup- shaped
,
1—1 5 mm ., across contracted below i nto a

very short stem ( almost sessi le) . Umber color but whitened outsid e
by a pruinose coat and a short erect glandular pubescence which is
more abundan t toward the margin . Asci oblong- cyl indrical

, 35—40

X 5- 677 , sessile . Paraphyses branched above and bearing m inute
globose conidia. Sporidia biseriate

,
hyaline

,
2—3- nucleate

,
oblong,
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straigh t or slightly curved
,
4— 5 X 1 5—1 577 . More or less contracted

wi th the margin in curved when dry.

Dermatea fusispora E . E .

On dead bi rch l imbs, Orono, Maine. (F. L. Harvey .)
Ascomata gregarious, obcon ical , erumpent - superficial, about 1
mm . diam . ,

subolivaceous ou tsi de, the subundulate margin and du ll
reddish disk white- prui nose ; texture loose and soft . Asci narrow

clavate , paraphysate, 70— 75 X 677 . Sporidia biseriate
,
fusoid

,
hyal ine

,

contin uous
,
15—20 X 277 , sl ightly curved , con tinuous . Recognized

by its reddish disk and fusoid sporidia.

Dermatea ohionanthi E . E.

On dead l imbs of Chionanthus virginica, Wi lmington , Del . May ,
1890 . (Commons,
Sessi le

,
sol i tary or oftener cespitose in compact fascicles of 2—4,

dark chestnu t- color, obconic, with a narrow margin , 5—1 mm . diam .,

disk when dry often subrugose, substance firm and dry. Asc i 100
1 1 0 X 18- 2077 . Sporid ia biseriate , ob long, continuou s, obtuse, sl ightly
curved , granul ar , hyal ine or nearly se , 18— 22 X 7—877 .

Dermatellamontanensis E . E.

On smal l
,
dead l imbs

,
among driftwood

,
Sherid an , Montana.

May
,
1892 . (Mr. and Mrs. H . M . Fitch .)

E rumpent - superficial, orbicular, discoid immarginate, 5—1 mm .

diam .
, l ivid and subgelatinous when fresh , concave and bl ack with a

thin erect m argin when dry . Asci ob long- obovate
,
short - stipitate,

p. sp. 72—80 X 18— 2277 , 8- spored . Paraphyses stout, (2—2 577 th ick) ,
branched and septate, u nited above in a dark brown epithecium .

Sporidia crowdedrbiseriate, oblong or cl avate- ob long, obtuse, 3 - septate
slightly con stricted at the septa

,
hyal ine

,
becoming yel low - brown ,

20—24 X 7—877 .

Dermatella caryigena E . E .

On dead l imbs of Darya, West Chester, Pa. July , 1 889.

Cespitose in clusters of 4—8, nearly black, disk slightly convex

when fresh , 5—5 mm . across with a narrow margin . Asci cl avate
cyl indrical

, 75—SOX 1 0 77 with abundant subolivaceous paraphyses
slightly th ickened above . Sporid ia obovate - ob long, subinequilateral,
3 - septate, greeni sh - yel low

,
12—14 X 45—677 . The cl usters of peri

thec ia which are 1—2 mm. across are erumpen t through the epider

mis but are attached to i t and readily peel offwith it .
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narrow
,
obtuse margin . Asci clavate- cylindri cal , 80—100 X 1277 ,

with filiform paraphyses curved at the tips . Sporid ia cyl indrical
,

hyaline
,
multiseptate nearly straight

, 40— 60 X 2577 . The peritheci a

are at first nearly globose bu t as the hymenium develops they
become excavated above an d finally con cave .

Blitrydium sabalidis E . E.

Ou partly l iving leaves of Sabal palmetto, Bayou Chene La.

Oct ., 1888. (Langlois, No .

Perithecia scattered or gregarious, black , coni cal and cl osed at

first , then open exposing the smoky- gray disk which becomes d irty

white
,
margi n sublacerate toothed and subincurved,

about 5 mm .

diam . All the upper par t finally fall s away leaving only a black

c i rcle with a white center. Asci cl avate , 40— 50 X 15—2077 . Para
physes none ? Sporidia crowded brownish - yel low,

ob long , 4- septate
with the nex t to the upper cel l d ivided by a longitudin al septum,

15—20 X 6—777 .

Thi s is very dis tin ct from Dermatea sabah
'

disE . M . Cenangium

sabalidis i n Sacc. Syll . vol. V III, p.

Diplonaeviame laleuca E . E .

Oh decor ti cated Poplar, Sand Coulee, Montana . Oct .
,
1889.

(F. W. Anderson , No .

Perithecia at first closed and buried in th e wood , about 1 mm .

d iam . carnose -membranaceo us, th in and black , soon partly erumpent
with a round Openi ng at th e apex, the margin narrowly White lacer

ate- fimbriate . Disk l ivid , concave . Asci subcyl i ndrical , subsessi le,
75 85 X 6—877 surrounded by abundant filiform paraphyses s l ightly
longer than the asci , their tips bent or cu rved but not distinctly

th ickened . Sporidia 6—8 i n an ascus
,
biseriate

,
cylindrical, hyaline ,

curved
,
obtu se, l - septate

,
12—15 X 377 .

Stict is schizoxyloides E. E .

On dead l imbs among driftwood , Mil l Creek , Montana. Jah .
,

1892 . (Mrs. L. A. Fitch .)
Ascomata scattered or gregarious

,
about half sunk in the wood ,

the upper part conveX - hemispheri cal and prominent
,
1— 1 5mm . diam . ,

pierced in th e center wi th a smal l round open ing
,
outside cinereo

fu rfuraceous and rough . The apical open ing gradual ly enlarges

ti ll the glauco - cinereous, concave disk i s enti rely exposed , bordered

by the sl ightly in curved , prominent margin , appearing then l ike

l ittle cups sunk in the wood . Asci oblong- clavate
,
sessi le

,
8- spored

,
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55—65 X 6—777 . Paraphyses branched and coniduferous at the tips.

Sporidia fascicu late, cylindrical , multinucleate, 45—55 X 377 , straight

while lying in the asci
,
spiral ly curved when free , hyaline, faintly

4— 6 (or more) septate .

Stict is heliootricha E . E .

On l eaves and sheaths of Arundinaria tecta, Starkvil le , Miss .

April
,
1890. (Tracy ,

Purplish - black throughout about 5 mm . diam .
, closed at first , at

length opening with a smal l round mouth with the entire border
scarcely prominent . The base of the ascoma proj ects i n a pustuli

form manner on the other s ide of the l eaf. Asc i sub cylindrical, attenu

ated above
,
150—1 70 X 677 , with abundant filiform paraphyses broadly

recurved at their tips. Sporid ia filiform, about as long as the asci ,
i nterwoven

,
multinucleate

,
becoming multiseptate 1— 1 577 thick .

Differs from S. arundinacea Pers . in l ack ing the prominen t, white
border around the mouth , and i n the strongly recurved tips of th e
paraphyses and rather narrower sporidia .

The specific name al l udes to the strongly recurved and subinvol ute
tips of the paraphyses .

Naemacyclus oulmigenus Ell. Langlois.

On dead cu lms of Panicum proh
'

ferum,
Louisi ana . June

, 1888.

(Langlois , No .

Narrow- elli ptical
,
1— 1 5 X 5—5 mm ., acute at each end bordered by

th e ruptured epidermis . Disk livid - white. Asci oblong
,
obtusely

pointed 50 X 677 . Sporidia l inear- fusoid
,
continuou s

,
abou t 4077 ,

long
,
faintly nucleolate .

Propolidium fuscocinereum E . E .

On bark of dead wi ll ow limbs, London , Canada. (Dearness .)
Apothecia subcuti cular

,
orbicul ar

,
1 - 1 5 mm . diam . , fiat

,
th in

,

l igh t slate- color
,
wi th a slightly el evated , narrow,

white margi n
which is not l obed or cl eft

,
soon piercing the epidermis with a round

opening exposing the disk . Asci sessi le, cl avate- oblong
, 50—60 X 12

—1577 . Paraphyses branched at thei r tips and con idi iferous, forming
a sl ightly ol ivaceous epi thecium . Sporidia inordinate

,
cylindrical ,

curved , 3 - septate, hyal ine , ends ob tu se , 15—23 X 3—3577 . Differs
from P. atrovirens (Fr.) in its thinner

'

substance, different color and
narrower sporidia.

Coccophacidium sal icinum E . E.

’

On dead limbs of Salix,Helena, Montana. Jan ., 1889. (Rev. F.

D . Kelsey, No .
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Ascomata gregarious, erumpen t , orbicul ar, 1 mm . o r a l ittle less
in diam ., depressed - hemispheric at first

,
then Open

,
discoid and

applanate
,
brown - black outside , margin incurved and finely fimbri

ate - toothed . Disk slightly concave, (when dry) ci nereous. Asci
sessi le

,
oblong- cylindrical ,

‘

75—80 X 877 . Paraphyses about equal ing
the asci

,
tips brown and bearing smal l brown, globose 377 diam .

,

conidia. Sporid ia vermiform - fusoid
,
curved when free so as to form

a semici rcl e or even an imperfect spi ral
,
35—5077 l ong, abou t 3 or

3577 thick in th e middle tapering gradual ly to each end, nuc leate,
becoming 7—1 0 - pseudo - septate

,
hyaline .

UREDIN EE AN D USTILAG IN EZE.

Puccinia dist ichlydis E . E.

Oh Distichlys maritime , Helena, Montana. Sept , 1891 . (Rev.
F. D . Kel sey, No .

III . Sori elongated 2— 10 mm. l ong and 1 - 2 mm . wide, erumpent ,
naked

,
nearly black . Tel eutospores oblong or oblong- ell iptical, .

45—70 X 1 5—2O77 , constricted in the middle, pale - brown
,
becoming

deep chestnut brown epispore smooth
,
thickened at summit which

is either regul arly rounded or subacuminately or m ucronately

poin ted . Pedicel s, 80—10077 long, stout (6—777 th ick) and persis

tent
,
yel lowish - hyal ine.

Seems distinct from P . graminis, i n its longer, more distinctly con~

stricted spores on l onger, stouter pedicel s.

Puccinia doug lasi i E . 87 E .

On leaves of Phlox douglasu , Detroit, Utah . May
,
1891 . (M .

E . Jones, No .

III . Sor i amphigenous, minute, 25 mm ., n aked but c losely
embraced by the epidermis, rather pale chestnut color or sometimes
darker

,
mostly seriate, a single series of sori being arranged along

each s ide of the midrib , the leaf being slightly th ickened . Teleuto
spores ob long- el l iptical , 25—55 X 1 2—1577 , chestnut brown , constricted ,
rounded at the apex or ob tusely pointed

,
epispore smooth , distinctly

thickened at the apex , with or without a papil la.
Differs from P . p lumbaria Pk.,

in i ts smal ler
,
naked sori

,
which .

are also much small er than in P . gih
'

ae Hark .

Puccinia, gutierrez iae E. E. (P . Bzge/ow
'

z ,
E. E.,

N . A. F.

On leaves of Gutierrez ia euthamia, Digway, Utah . June, 1892 .

(M . E . Jones, No .
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Teleutospores clavate, 40—50 X .l8—2O77 , constric ted at the septum ,

.upper cel l b roader and darker , l ower cell , atten uated below and

{paler ( subhyal ine) , epispore smooth , strongly thick ened at the

rounded or subacute apex . Pedicels as long as or a l i ttle longer

.t han the spores .

V ery distinct from P . cenotheroe V i ze.

I’
uooinia virgata E. E .

On dead leaves of Panicum virgatum, Rockport, Kansas . March ,
1 892 . (E . Bartholomew, No .

III . Sori amphigenous but more ful ly developed on the l ower side
.ofthe leaf, l inear, often 1 cm . or more long

,
erumpen t and margined

lateral ly by the ruptu red epidermis, dark chestnut- brown , almost

b lack. Teleutospores mostly wedge - shaped or clavate but al so, some

ofthem oblong, 40—70 X 18—2277 , the upper cel l shorter and el l iptical

or subglobose and dark , th e l ower cel l longer, narrower and l igh ter

c olored , apex rounded and obtuse o r subtruncate , and sometimes a

l ittle roughened . Epispore thickened at the apex but without any

d i stinct papi l l a.
Has a general resemb lan ce to P. gramim

'

s but the spores are
d ifferent .

Puccinia lygodesmiae E . E .

(P. variolans Hark ? var. cauh
'

cola i n Ell. and Ev., N. A. F.

(I.) and III . Ou stems of Lygodesmia juncea, Cheyenne Wel ls,
Colorado . July, 1 887 . (C. H. Demetrio .)
III. Sori about 5 or 5 mm . diam ., densely cespitose in el ongated

patches partly o r en ti rely surround ing the stems
,
and sometimes

c overed by the whitened cu ticle, bu t finally bare and dark chestnut

color . Teleutospores oblong- el l iptical
,
constricted at the septum

,

mostly rounded at each end
,
epispore smooth, thickened at the apex

and often with a b road , sometimes ob l ique papil la, 35—45 X 20— 2377 ,

on s tou t, persistent pedicel s, 1 00— 12077 long. The mode of growth is

s imi l ar to that of P. enormis Fckl., the stems being more o r less

swollen where occupied by the cl usters of sori .
This i s very disti nct from P . harknessii V ize (on Lygodesmia

spinosa) but closely al l ied to P. variolans Harkness
,
from which ,

however , i t differs in habit and in the epispore being much th inner

in th e middle of the spore .

An .x
‘E

'

cidium which may belong here, was found on the same host

in Montana, by Mr. Anderson . The aecidia arising from yel low



NATURAL SCIENCES or PH ILAD ELPHIA. 155

swel l ings on the stems and leaves , are about 5 or 5 mm . high , erect

and deeply fimbriate- lacerate above
,
the membrane th in and white.

Aecidiospores, globose, oblong or irregul ar in shape, smooth or nearly

se , 18—2277 i n the longer d iameter .

Uromyces macounianus E. E.

On Euphorbia sp. (E . maculata afinis) , Vancouver Island ,
British Columbia. Aug.

,
1887 . (Macoun , No.

II. III . Sori amphigenous, convex or subhemispherical , surrounded

by the ruptured epidermis, mostly crowded , l ight chestnut color ,
becoming darker, about 1 mm . diam. Uredospores globose or
ovate, echinul ate , abou t 1 577 diam . Teleutospores globose or ovate
ell iptical , pale brown , sl ightly tuberculo - echinu late especial ly at the

apex which is not th ickened and is mostly without any distinct
papil la

,
14— 1677 d1am . Pedicels shorter than the Spores

,
hyaline

and deciduous .
Differs from U. euphorbiazC. P.

,
in i ts smal ler

,
less d i stinctly

roughened Spores and crowded , l ighter colored sori which often
n early cover one or both sides of the leaf but are not confluent .

Uromyces s
‘

poroboli E . E .

On Sporobolus asper Rockport, Kansas. Sept , 1892 . (Barthol o

mew, No.
III. Sori mostly hypophyl lous , black or nearly se , el ongated or

linear
,
1—4 mm. l ong, soon naked . Teleutospores of variabl e shape

,

.subglobose
,
about 2077 . diam ., or obovate

,
25—30 X 20—2277 , or elon

gated- piriform or oblong, 30—4OX 2O—2277 , evenly rou nded at th e

apex or oftener with a dist i nct papil la
,
epispore smooth, distinctly

t hickened at the apex , chestn ut - brown pedicel s 70—10077 long
,

mostly colored .

Differs from U. dactylidis Ot th. U. peckianus Farl ow and U. gram

inicola Burril l in its more robust growth and larger spores , and from
the two first mentioned i n the absence of paraphyses .

E oidium ludwigiae E . E .

On leaves of Ludwigia sphcerocarpa, E l lendal e, Sussex Del
,

Sept ,
1892 . (Commons, No.

Spo ts amphigenous, purpl ish- red above, more obscure below
,

scattered or subconfluent , suborb icu lar, 1—3 mm . d iam . Aec idi a
amphigenous

,
but more abundant below, either standing singly or

oftener collected in a compact cluster forming a little tubercl e 1—2

mm. diam.,
as in E 3.myricatumSchw. single cups minute ( 5
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margin sublacerate- toothed
,
erect or nearly so

,
component cell s sub

quadrate or pentagonal , about 1577 diam . , the marginal ones more
elongated Spores orange-yellow,subglobose or subangular,
1 2—1577 d iam .

Berkeley in Grevi llea , reports E cid.
,
ep ilobm on Ludwigt

'

a, but
the Delaware specc. on account of thei r smal ler clustered cups and
smal ler spores , can not be referred to that spec ies.

Cerebe l la spartina E . E.

On spikes of Spartina gracilis, BiloXi,Miss . Sept
,
1892 . (Tracy,

No .

Stromata small (2—4 thin
, subconfiuent , ex tending along

one side of the Spike , often for its entire length , gyro
'

se or porose
pl icate , dark ol i ve. Primary spores ovate or globo se

, 6—1077 diam .,

pale
,
with the epispore minutely granular

,
compound spores sub

quadrate, composed of 3—4 of the primary spores
,

.brown
,
1 2—1 677

diam .
,
mostly with a short

,
th ick pedicel .

Differs from C. andropogonis i n habit and from O. paspah
’

,
i n its

smal ler differently shaped spores.

Sorosporium solidaginis E . E .

In the dwarfed and condensed inflorescence -

ofSolidago missouri

ensis, Rockport, Kansas. March , 1892 . (E . Bartholomew .)
Spore masses subglobose , 30—5077 diam .,

consisting of 1 2—40 or

more
,
cl osely conglutinated spores about 877 diam .,

with the epispore
del icately warted . The color of the spores is nearly that of burn t
umber, rather darker than in S. californicum Hark which this much

resembles
,
but from which it d iffers in i ts l arger spore masses and

spores not so distinctly roughened .

SPHE ROPS IDEJE .

Phyl losticta tenerrima E . E.

On l iv ing leaves of Saponaria ofiicinalis, London , Canada. Aug

Sept , 1892 . (Dearness, No .

Spots smal l (1—2 th in , round, white and transparent and

finally deciduous, numerou s but mostly not confluent . Perithecia
epiphyl lous, depressed - hemispherical

,
thin~membranaceous, 60—10077

d iam ., few on a spot. Sporu les el l iptical or ob long- el l ipti cal ,
hyal ine

,
4—6 X 2—2577 , abundan t .

Easily recognized by i ts thin
,
white

,
transparen t spots.
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groups. Sporul es oblong - cyl indrical
,
hyal ine

,
contin uous

,
straight

or very sligh tly curved
,
10—14 X 3 There are no distinct spots

,

but the numerous groups of perithecia give the leaf a mottled appear
an ce.

fhoma subcircinata E . E .

On pods of Lima bean , Newfield, N . J Oct ., 1892.

Perithecia subcuticular, 70 diam ., sublenticular , subconfluent

pierced above, membranaceous, bl ack , subciréinately arranged i n
l arge (1 round, faintly zon ate spots, finally spreading and
occupying the entire su rface of th e pods . Sporules oblong- ell iptical

,

hyaline, 2 - nucleate, 5—6 X 2—2 1
1

2/L, on simple basidia rather longer
than the sporules .
This differs from Phoma Zeguminum West., in the subcircinate

arrangement of the perithecia and the rather l onger
,
binu cleate

sporu les.

Phoma caulophylli E. E .

On dead stems of Caulophyllum thalictroides, London , Canada .
June , 1892 . (Dearness, No .

Perithecia gregariou s , el liptical , mm . i n the longer diameter
,

covered by the th in epidermis wh ich is rai sed and blackened over

them and pierced by the minute, papi l l if
'

orm ostiolum. Sporules
oblong- fusoid

,
hyaline

,
2 - n uc leate, 5—12 X 2 3

1
5

Sphaeronema negundinis (E . E. ,
E1] . Evrht . North Am. Fungi,

On bark of dead Negundo aceroides, Fairmount Park , Phila
delphia

,
Pa. June , 1890. Col l . Hugo Bilgram ,

com .
,
W. G.

Stevenson , Jr.

Perith ec ia thickly gregariou s, conic- cyl indrical
,
black , 1—1 % mm .

high and about mm . th ick , truncate at the apex and crowned with

a flesh- co lored globule of ej ected sporules , which are hyal ine, fusoid ,
3—4 - nucleate

, 1 2 X 311 .

S. pruinosumB. C. has the perithecia acute at the apex and has

l arger sporules . In one Species th e perithecia are nearl}
7 cylin

drical.

Asteroma saxifragae E. E.

Ou leaves of Saxifraga bracteosa, St . George Island, Bering Sea.

Sept , 1891 . J. M . Macoun .

Epiphyllons. Perithecia globose
, 50 diam .

, of coarse cel l u l ar
stru cture densely crowded and con nected by stromatic matter, form
ing a continuous black crust mixed with brown , creeping hyphae and
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covering the enti re upper surface of the l eaf. Sporu les poorly devel
oped , apparently oblong - ellipti cal

, 5 X born e on stou t sporophores
arising from the inner surface of the perithecia

,
with oi l gl obules

i nterm ixed .

Act inonema psoraleae E . E.

Ou l iving leaves of Psoralea digitata, Rockpor t, Kansas. June
,

1892 . (E . Bartholomew , No .
Spots amphigenous

, definite , suborb icu lar , rusty brown 2—4 mm .

diam . Peri thecia discoid , black , rough , 75 diam ., mostly con
fluent , forming a black crust about 1 mm . diam .

,
in the middle of

th e spot, mostly amphigenous. Sporules oblong
,
hyal ine

,
2 - nu cleate

,

12 - 1 5 X 3%—4p. .

Asterinula dearnessii E . E.

Ou leaves of Gerardia que
f

rcfiolia, London , Canada. August,
1892 . (Dearness, No .

Perithecia subdiscoid , brown ish - black
,

mm . diam ., amphige

nou s , scattered , enti rely superficial. Sporul es oblong
,
uniseptate

,

ol ivaceous
,
abundant, 9—12 X 311 .

Vermicu lar ia oohrochaeta E . E .

Ou the lower surface a decaying maple leaf
,
near Ottawa, Canada.

Sept ,
1891 . (J Macoun .)

Perithecia scattered , superficial, black , membranaceous, sub
globose, astomous , of radiate- cell u lar structure, about half a mm .

diam ., sparingly cl othed with long (200—30W) , pal e, straight spar
ingly septate hairs about thick at the base and tapering above .
Sporules subcyl indrical , very slightly curved , obtuse, hyal ine ,.
nucleate , 6—7 X 1 %p. .

Dothiore l la fraxini E . E .

Ou dead Fraximts, London , Canada . April
,
1892 . (J Dear

ness .)
Peritheci a globose, b1ack, buried in the bark, th i ckly scattered,

either singly or 2—4 together in subvalsiformgroups
,
th ei r short sub

papillif
'

orm , bl ack ostiola erumpent through the epidermis , wi th the
general appearance of a minu te Valsa. Sporules ell iptical

,
hyal ine

,.

18—20 X 1 0 on stout basidia.

The ostiola merely rupture the bark but do not ri se above it ,
Found associated with Endoxylaframm E . E .

Differs from D .framinea Sacc. and Roum .
,
i n its buried perithecia

and larger sporules.
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myt ispora annulata E . E .

Ou dead l imbs of N egundo aceroides with Sphoempsis albescens E .

485 E ,
Brook i ngs, South Dakota . Oct ., 1891 . (Thos .A.W i l l iams.)

Stromata minute, convex , multilocular, hardly exceeding 1 mm .

in diam . ,
subcuticular

,
sl ate - co lor inside, furn ished with a single

c entral pore which opens th rough the apex of a mi nute pustul e and

is surrounded by a minute light colored ring. Sporules oblong,
s traight o r on ly sl ightly curved , hyal ine , continuous, 5— 6 X 14 3511 .

The epidermi s i s finally blackened directly over th e pustules, except

(the ruptured margin which forms a pale ring around the ostiolum.

This differs from C. macilenta Rob . and Desm . as shown by the

:specc . i n Desm. exsicc. in i ts much smaller sporules and more

n umerous cel ls .

Cytispora carnea. E . E .

On basswood bark , Orono , Maine . (F. L. Harvey .)
Stromata convex , 3— 4 mm . diam .,

granulose- tomentose and gray

ish- black outside
,
multilocular and grayish - black

,
streaked with white

w i th i n , uneven above and furn ished with 3— 4 or more stou t ostiola

w hich ruptu re and raise the epidermis and are crowned with a flesh

c olored globule of discharged sporu les which are oblong, hyal ine
«( under th e microscope) , obtuse , straight , 8—12 X Sp a The stromata

do not penetrate deeply into th e inner bark and are not ci rc um

s cribed by any black l ine but the ba rk is more or l ess blacken ed .

A scochyta t he i E. E .

(Phyllosticta rhei E. E .
,
Journ . Mycol . I, p.

More perfect specc . on leaves of Rheum rhaponticum from Rock

p or t , Kansas (Bartholomew, No . show th at this is an Asco
cchyta, the sporules becoming uniseptate ; they are also mostly nar

arowed i n the midd le and are l arger than i n the Newfield speco.

( 74 2 X 3% The spots are about the same only not so distinctly

z onate, but the perithecia are smal ler .

.

‘S phaeropsis vit igena E . E .

Ou dead sh oots of Vitis ( cult ) , Rockport, Kansas . Feb .
,
1892 .

( E . Barth olomew , No.
Perithecia globose , minute, about mm . diam . , n umerous, buried

in the bark and raising the epidermis into n umerous small pustules
wh ich are pierced by the papi l l iform ost iolum. Sporul es oblong
.e l l iptical

,
brown

,
18— 20 X 8 not nucleate or septate.

Quite different from S . viticola Oke . i n Rav . ,
F. Am., 542 (ou

l eaves of Vitis) , and also from S. uvarum B. C. (ou the frui t.)
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Differs from H fiedlem
'

West and H deczp zens Thum . in its much.

larger sporu les.

Hendersonia staphyleas E. E. Journ. Mycol . I , p. 1 51 .

On dead twigs of Staphylea trifolia, Wilmington , Del . April
,

1892 . (A. Commons, No .
The following diagnosis of th is species i s gi ven as supplementary

to the brief notice in Journ . Mycol .
Perith ecia even ly scattered , numerous , pustu liform with a flat

base, seated on the surface of the inner bark and covered by the
b lackened epiderm is

,
which is not laciniately ruptured , but merely

pierced by the apex of the perithecium . Sporules
,
oblong- fusoid

,

pale brown , 3- septate
,
and sl ightly constricted at the septa

,
narrower

below with the lower cel l hyal ine
,
12—20 (mostly 15— 1 8) X 4—5p , on

basidia about as l ong as the sporules.
Differs from H. sarmentorumWest i n n ot pen etrating the in ner

bark and in its longer
,
paler sporu les on sh orter basidia . The same

th ing has been sent from Kansas (Kel l . and Swingle, on

Euonymus atropurpureus.

Stagonospora strictae E. E.

On l eaves of Caren: stricta
,
Rockport

,
Kansas . Jan .

,
1892 .

(E lam Bartholomew .)
Spots el l iptical

,
di rty white

, 3—5 X 1 %— 2 mm . ,
with a darker

border . Perithecia scattered on the spots
,
sunk in the parenchyma

of the leaf
,
brown

,
or when dry nearly black

,
100— 1 5011. diam ., per

forated above
,
visib le on th e upper surface th rough the thin epidermis.

Sporu les el l iptic - ob long
,
hyal ine

, 2 - septate and con stricted at th e

septa, 20—30 X 8— 10 r1m.

The spots are l ike those of Phleospora (Stagonospom) carieis

E . E .,
but the sporules are different .

Stagonospora sclerotioides E . E.

Ou decorticated wood of Ostrya virginica, London , Canada.

March
,
1892 . (J Dearness.)

Perithecia subseriate
,
erumpent - superficial, brownish - black, elon

gated at first , then globose, sometimes subcon tinent, about 1 mm .

d iam ., of horn - l ike consisten ce
,
white inside, seated on indefinite,

subelongated spots l imited by a narrow, bl ack , circumscribing l ine
which penetrates deeply into the wood . Sporules oblong, hyalin e,
2 - nu cl eate , 6—7 X l ip .
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Sep
‘

toriamitellae E. E.

Ou leaves ofMitella diphylla, near the Mich .Ag. Col lege . May,
16th , 1892 . (G. H. Hicks .)
S pots suborb icular or irregular rusty brown , becoming white o r
whitish i n the center

,
wi th a rath er broad

,
reddish - brown margin

,

2—4 mm . diam ., often n umerous . Peri thecia epiphyllous, black , sub
prominent

,
scattered or sometimes only 1—3 i n the center of the spot ,

depressed hemispherical
, 75 diam .

,
pierced at the apex and

blackened around the orifice. Sporules acicul ar, hyal in e , continuous,
straight or only sl ightly curved

,
acute

, 1 5
— 22 X

Septoria agropyri E. E.

Ou l eaves of Agropyrum repens, Racine, Wis. July, 1892 .

(Davis, No .
Peri theci a about diam buried in the substance of the leaf
and only Visib le as min ute

,
black specks on the upper su rface. They

appear at first on n arrow
,
pal e yel lowish strips soon confluent later

ally and finally ch anging to a uniform brown colo r and occupying

a great part of the l eaf. Sporul es rod - shaped
,
sl ightly curved , ends

subacute
,
fain tl y nucleate

,
conti nuous

,
18— 25 X Hp, hyaline .

Differs from S . gracilis Pass . on the same host, i n its sporules
twice as large

,
and in i ts different habit .

Septor ia. purpureocincta E. E.

On l eaves of Prunus americana
,
Rockport

,
Kansas . Sept . , 1892 .

(Barthelomew,
No.

Spots amphigenous, i rregular in shape, whitish in the center, with
a broad , sh aded dark purple border above, rusty brown and without
any distinct border below . Peri th ecia epiphyllous

,
globose, open

above
,
75—85,

u. diam .,
brownish b lack

,
numerous

, subprominent .

Sporu les filiform
,
hyal ine

,
20—30 X with a row of very disti nct

nucl ei bu t not septate (in any of the specc. examined .)
The character of the spots Wil l easily separate th is from any of
the other species on Prunus‘.

Septoria aurea E. E.

Ou leaves of Ribes aureum, Rockport, Kansas (Bartholomew ,

No . and Raci ne
,
Wis. (Davis, No .

Spots amph igenous, greeni sh , definite, darker and mostly zonate
toward the margin

,
2—4 mm . diam . ,

often concave below . Peri
thecia crowded i n the middle of the spots

,
mostly hypophyl lous

, 80

1 00,u. d iam ., subprominent , but innate in the substance of the leaf.
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Sporules filiform,
rath er broader above

,
multinucl eate

,
becoming 3

5 - septa te, hyal ine, 30—55 X 1 %—2p. .

Var . destruens (Barthol omew , No . 703, Sept ,
has the tips

of the leaves and often the entire leaf mottled with black and yel low ,

becoming brown and dead
,
and the sporules 40—75 X 2

This differs from S . ribis Desm . in its septate sporules and the
different character of the spots .

Septoria gai l lardia E . E .

Ou leaves of Gaillardia pulchella, Rockport , Kansas . Aug.
,

1892 . (E . Bar tholomew .)
Spot amphigenous , orb icular, l igh t brown , with a dullwhite center ;
both th e du l l white center and the larger

,
brown spot in which it i s

i ncl uded
,
are su rrounded by a narrow

,
raised border . Perithecia

amphigenous
, 75—90,

u
,
semierumpent , black , either confined to the

whi te central spot or often scattered over the white and brown .

Sporu les filiform
,
n ucleate

,
45—65 X 1 t— l 2m.

Septor ia g labra E. E .

Ou l eaves of E sculus glabra, Indianapol is, Indiana . Aug.,
1880 .

(0 0 11 W. J Beale, com ., G. H . Hicks.)
Perithecia hypophyl lous

,
globose, black , 75 diam .

,
scattered

on dark brown spots which are more or l ess whitened
,
especial ly

above , by the th in bleached epidermi s . The spots are situated
either in the green parts of the l eaf or on dead red - brown areas

,
and

are rather irregul ar i n outl ine
, 2

—3 mm . diam ., with a rather broad ,
not rai sed

,
dark border

,
the central portion more or less whi tened .

Sporules filiform
,
con tinuous

,
nearly straight, faintly n ucleate, 30

45 x 1 %—2p. .

This is certainly d ifferent from S. msc-uli (Lib ) which ( sec.
specc. in Sacc. M . Ven.

, Thiim. M . U. and Briosi and Cavarra’

s

F. Farass .) has on ly 1—3 perith ecia on smal l ( 1—1 % white
spots, with shorter, th icker sporules arcuate cu rved and about
3 - septate .

Briosi and Cavarra remark that Septoria aesculina Thum . and S.

hippocastani B. Br., are h ardly more than forms of S . aesauli and
the species in our Exsiccati seem to warrant that concl u sion .

Septor ia lepachidis E . E.

On leaves of Lepachys columnaris
,
Rockport

,
Kansas. June,

1893 . (Mr. E . Bartholomew
,
No .



https://www.forgottenbooks.com/join


1 66 PROCEEDINGS OF THE ACADEMY OF

Perithecia gregarious
,
erumpent- superficial, th in , black , mm .

d iam .
,
closed

,
globose and smooth at first

, soon broadly open above
and cup- shaped

,
with the margin substri ate and more or l ess distin ctly

fringed with short, brown hairs. Sporules navicular, continuous,
oli vaceous , 5—6 X 2M, ends acute, borne on simple, stout, olivaceous
basidia about 1 2 X

Excipulina hicksiana E. E .

On bleached, decorticated wood , Michigan . (G. H. Hicks.)
Perithecia, scattered , globose or oblong and hysteriiform,

mm .

in the longer d iameter, thi n , membranaceou s, obsolete below , darker

and more coarsely granul ar toward the margin , at first cl osed , soon

opening with a longitud inal dehiscence l ike a Hysterium, base

adnate to th e wood , hymen ium ,
pale. Sporules oblong- cyl in drical ,

hyal ine
,
obtuse, 2—3- septate

,
8—15 X 3 straight or sl ightly

curved ; texture loosely cel lul ar, th in , not fibrous.

Catinula sal igna E. E .

Ou dead l imbs of Salim, London , Canada. Feb , 1890. (Dear
ness, No .
Perithecia scattered, erumpent, short cyl indrical or obconical , sub
stipitate

,
about 1 mm . high , broadly perforated or Open at the apex ,

black and subshining. Sporules obl ong- cyl indrical
,
hyal ine , con

t inuous
,
15—20 X 6 on basidia 15—20 X

This differs from C
’
. turgida Desm . o nly in its more elongated

perithecia and rather narrower sporul es. A form occurs on Car

p inus (Dearness , No . that cannot be distinguished from O.

turgida,
and i t may be as wel l to consider our 0 . saligna as on ly a

robu st form of that species.

Hainesia boreal is E . E.

Ell. Evrht . N . A. F.,

Ou l eaves of Galium boreale, Briti sh Col umbia . July
, 1889.

( J. Macoun .)
Acervul i hypophyl lous, scattered , convex - d iscoid , 1 75

d iam .
,
fl esh - colored becoming darker when dry

,
subcuticular at first

but soon erumpent - prominent. Con idia al lantoid
,
hyal ine

,
sl ightly

curved
,
5— 6 X 1 11 on simple, slender basidia 1 2—15 X 1

The parts of the leaf occupied by the fungus soon become pal e
brown and dead . Hainesia rubi (West ) has been sen t from
Ontari o

, Canada, by Mr. Dearness.
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Gle osporium davisii E. E.

Ou pods of Vicia americana, Berryvil le, Wis . July
,
1890.

(Davis, No .

Occupying small ( 1 - 2 dead spots on the pods. Acervul i
i nnate

,
erumpen t in small

,
pale rose colored pustules. Conidia

oblong- el l iptical , hyal ine , continuous , 5—8 X 3—471 .

Distinguished from G. viciaz E . E ., as wel l as from G. legumi

m
'

s C. H .
,
by its much smaller conidia.

l osporium amer icanumE . E .

On l eaves of Vicia americana, Berryvil l e, Wis. July, 1 892 .

( Davis, No.
Spots amphigenou s, dul l green , 2 - 3 mm . diam .

,
suborbicular and

rather indefinitely l im ited , only two or th ree on a leaf. Acervu l i

innate, about 80a diam .
,
pale rose color, erumpent above . Con idia

oblong , obtuse , 12—16 X 3 on basidia ofabout the same l ength .

Comes nearest G. kurzianumNiessl
,
but a comparison with species

of that speci es i n Rab . F. Eur. shows the habit to be quite different .

G1. vicice Fauntrey and Roum . has conidia, 1 6 X 12 11 .

q eosporiumribicolumE . E.

Ou fruit ofRibes (Engl ish goosebery, W i lmington, Del .
June, 1892 . (A. Commons, No.
Acervul i minute

,
numerou s , crowded , pale , soon erumpent and

subconfiuent i n orbicular patches 7} cm . across and of a pale orange
color. Spores ob long, 7—12 X 3 on stou t

,
densely fasciculate

basidia about 2072 l ong. Seems most nearly al l ied to G. phomoides

Sacc.

Glceosporium caryas E . E . (N. A. F.
,

On l eaves ofCarya alba, London , Can ada. (Dearness .)
Spots amphigenous, suborbicular, indefinite , brown , 1—2 cm . diam .

Acervul i hypophyl lou s, n umerou s, 80—150udiam . Sporules ob long,
c ontin uous, hyaline, 7—10 X 1—l %n.

Cyl indrosporium phaceliae E . E.

Ou l eaves of Phacelia sericea, Basin , Montana . Ju ly , 1892 .

(Kel sey, No .
Amphigenous. Acervul i minute, buried , numerous, th e exuding

“

con idia making the surface of the l eaf white - farinose. Conidia

ob long or cylindrical , variab le in l ength ( 15—40 X 3—3 7hu.)
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Cyl indrosporium caryigenum E . E . N . A. F.,
2451 .

On l iving leaves of Cargo amara, London , Canada. (Dearness.)
Hypophyl lou s, spots indefinite, pale at first , finally brownish and

visible on both sides of the leaf. Acervu li, minu te, numerou s, pale.

Sporu les erumpent below , cyl indrical , cu rved , with a row of nuclei ,
25—40 X 371 .

In the early stage of growth
,
th is h as the aspect of a Ramularia.

Marsonia rhabdospora E. E.

On leaves of Populus grandidentata, Newfield, N . J Sept .-Oct.,
1892 .

Spots amphigenous , n umerous, subangular, 1—4 mm . diam .
,
with

a cinereou s - white center and definite, narrow ,
dark margin

,
sur

rounded with a yel low au reol a. Acervul i hypophyl lous, flesh

colored
,
erumpent, often seated around the margin of the spot with

one or more i n the center . Conidia cyl indrical , nearly straight,
uniseptate

,
20—30 X 2 %,a, ends obtuse , much resembling the sporul es

of Sep toriapapuli Desm . which is quite differen t from this, having
true perithecia wh ich are al so epiphyll ou s an d nearly bl ack .

The spots in ou r fungus are at first minu te and brownish - black ,
b ut even then surrou nded by the yel l ow aureola .

Coryneum cornicolum E . E.

Ou the inner surface of dead bark of Camus altermfolia, London ,
Canada. June, 1892 . (Dearness, No .

Acervu l i erumpent
,
various

,
tubercul ar

,
pulvinate or convex,

black, punctiform or 1 mm . or more in di am .
,
and subconfiuent ,

appearing much l ike the masses of erumpent spo res of some Melan

conium. Conidia vermiform - fusoid , 6—8- septate
,
the - end cells

hyal ine
,
the others brown , mostly curved , 35—45 X 7 on basidia

about half as long or even l ess.

HY PHOM Y CETEJE .

Botryt is pannosa E . E.

On rotten maple, Seattl e, Wash ington . March , 1892 . (Miss

Parker , No .
Hyphae efl

'

used and i n terwoven, brown , subcontinuous, and sub
oppositely branched

,
the ends of the bran ches mostly a l ittl e swol len

and spicul iferous
,
bearing the abundan t , ovate, hyal ine conidi a, 5

6 X 3

The tufts of hyphae form
,
an ol ive- brown, rather thick, l oosely

felted l ayer several centimeters i n extent.
This is B.fairman/i E . E . in Herb .



https://www.forgottenbooks.com/join


1 70 PROCEED INGS OF THE ACADEMY OF [1893.

Form ing black tuberculiform tufts on the dead stems
,
about

7 1 mm . across and composed of clos ely packed chain s of con idi a about

1 200. l ong and 10— 1 277 broad , the single conidia being el l ipti cal ,
brown

,
uniseptate and con stricted

,
about 20 X 10—1 271 , placed end to

end withou t any connect ing cel l .

Cercospora nicot iana E . E .

Ou l eaves of tobacco , Raleigh , N. C. Oct ., 1891 . (com., Gera1d

McCarthy.)
Spots amphigenous , pale, becoming white, 2—5 mm. diam .

,
with a

narrow , i nconspicu ous , reddish , sl ightly raised border, often concave
below . Hyphae tufted , amphigenous, 75—100 X 4—5p , 2— 3- times
geniculate above and sometimes with a short

,
lateral b ranch brown

,

septate . Conidia slender , 40—75 X 3 hyal ine
,
sl ightly cu rved

,

mul tiseptate (mostly about 6- septate .)

Cercospora nesaeae E . E .

Ou l eaves of Nesaea verticillata, Milford , Del . Sept 1892 .

(Commons, No .

Spots amphigenous, scattered , suborbicular or irregu lar, 2—4 mm .

diam .,
with a shaded

,
purpl e border. Hyphae epiphyl lous

,
tufted

,

35—45 X 2 % contin uous , olivaceous o r smoky - hyal ine
,
genicu late

above . Conidia cl avate - cyl indrical
,
hyal ine

,
3—5- (mostly 3 septate,

25— 75 X 2 %

The minute black tufts of hyphae under the hand lens resemble

the perithecia of some Sep toria or Phyllosticta.

Cercosporawe ige las E . E .

Ou leaves of Weigelce Newfield
,
N . J Sept ,

1889. Sent
al so from Wash ington

,
D . C. by Miss E . A. Southworth .

Spots smal l ( 1— 2 white , with a broad , shaded , dark purpl e
border . Hyphae in smal l tufts scattered th ickly over the central

part of the spot, geniculate and toothed above 70—90 X 3% - 4%fl ,
brown

,

continuous . Conidia terminal slender cl avate
,
hyal ine, nucleate,

5 0—75 X 2 %—3;u.

tCercOSpora crotonis E . E .

Ou l eaves of Croton texensis, Rockport, Kansas . Aug.
,
1892 .

( Bartholomew , No .

Spots indistinct, pal l id, not definitely l imited, finally subconfluent

:and brownish , giving the leaf a dirty withered look . Tufts mostly

e piphyl lous , in smal l b ut dense fascicles, appearing u nder the len s

like minute, black grains th ickly scattered over the spots. Hyphae
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ol ive -b rown , continuous , nucleate , to rulose above 35—50 X
Conidi a obclavate, brownish , obtuse, nearly straigh t, faintly 1—4

septate, 40—90 X 4
Quite distinct from C'. crotonifolia Oke. Which is on definite spots

and has much shorter hyphae and smaller conidia .

Cercospora ditissima E . E .

On leaves of Cnicus undulatus, Rockport, Kansas . June
,
1892 .

(E . Bartholomew,
No .

Spots dirty brown
,
subindefinite, suborbicular, 3—5 mm . diam .

Hyphae amphigenous, densely tufted on a dark colored , tubercu l ar
base 75 d iam .,

short ( 15—20 X 2 % subhyalin e
,
toothed

above and subobtuse, simple, contin uous, 30—75 X 4—671 , s ubhyaline,
straight, oblong or ob clavate , 3—5- septate .

Cheiromyces comatus E . E .

Ou decorticated Azalea, Newfield, N . J June
,
1877 .

Gregariou s on the bleached surface ofth e wood . Acervu l i minute
mm . long) , subhysteriiform- erumpent, black . Con idia mu lt i

parti te
,
the division s ( nearly 100 i n number) s ubcyl indri cal , some

what
’

at tenuated above, 35—40 X 2—2 %p , 5
— 7 - septate

,
hyal ine

,
united

at base so as to form a brush - l ike tuft 1 5—2071. thick . The tufts
ari se directly from the cell s of the proligerous layer

,
without any

di sti nct basidi a. The habit is th e same as that of C. beaumontii B.

C. as distributed in N . A. F., 762, and l ike that species and O.

tinctus Pk.
,
differs considerably from the species figured by Berk . i n

Int . Crypt . Bot. i n the absence of any pulvinate stromati c base.

Volut ella bartholoxnaei E . E.

Ou leaves ofSporobolus asper, Rockport, Kansas. Sept , 1892 .

(E . Barthol omew .)
Sporodochia evenly scattered , hemispherical or oblong-hemispher

ical , ol iv
'

e- black , 1
0
1— 7} mm . diam .

,
made up of closely packed, oblong

cyl indrical
,
ol ivaceous, 2~nucl eate, 9—11 X 251. conid ia arising di rectly

from the prol igerous layer
,
without any visible sporophores

,
th e

whole surrounded by an imperfectly developed , membranaceou s ring
or border subtended by a few (3—6) erect- spread ing ol ivaceous, co n

tinuous bristles 4 th ick at base and taperi ng to the obtuse
,
sub

hyaline apex .

Stigmina l ir iodendr i E . E.

On fading leaves of Liriodendron tulipifem ,
Sal ti l lo

,
Mississippi.

Oct ., 1892 . (Tracy , No .
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Spots amphigenous, subindefinite, dark brown, with a yel low
sh aded border, 3—5 mm . diam . Acervul i numerous

,
hypophyllous

,

standing ci rcumferential ly on the spots so as to leave the center
bare . Con idia ob long- cyl indrical

,
brown

, 1—3 (mostly 3 septate
,

10—1 5 X 3%—4;u, not constricted at the septa, 3- 4- or more - catenul ate
,

catenulae sometimes branching above.
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NOTES ON SOME MINERALS AND ROCKS.

BY E . GOLD SM ITH .

PIMELITE . The material was found by Mr. Theo . D . Rand on his
property at Radnor, Delaware Co.

, Penna .
, at a

‘

moderate depth . It
i s soft and very finely micaceous, having an apple green color and is
greasy to the feel . Specific gravity was found with the Thoulet
solution to be 25 96 .

Beneath th e microscope i t shows i rregul ar outl ines. Dichroism

none . Interference colors bri l l ian t. A cleavage is noticed in adirec
ti on apparently at right angles to the pl ates which give an inclined

extin ction on rotating the obj ect. The mineral i s therefore defined
as crystall ized and may belong to the monocl in ic system .

It is not fusibl e. With carbonate of soda on charcoal i t affords a

bl ack mass containing n ickel . With the fluxes i t shows sil ica, nickel

and iron . Hydrochloric acid decomposes it on boi l ing, leaving
some mixed sand ; after repeated boil ing with the

'

acid the insoluble

portion was found to be 31 1 per cen t . of the whole mass.
The solubl e part, wh ich i s supposed to be the pimel ite, being so

intimately mixed with the in sol ubl e impure sand , I analyzed

quantitatively with the fol lowing resul t

Si l ica 4593 per cent
Magnesia per cent .
Nickeloxid 7 69 per cent 0 :

per cent J

Which gives th e ratios of SiO2
R0 1 1 0 5. A unisil icate

,

which may be represen ted in th is form : (Mg, Ni
y

H,) 0
SiO

,
.

If ever the mineral pimel ite is fou nd and analyzed in a purer

state i t may possibly have the above composition but the Radnor
mineral i s a mixture.
ASBEFERRITE . This variety of amphibole occurs mixed with

cobal t and nickel iferous pyrit es on calcite . It occu rs abundantly as
a secondary product i n the iron mine near the Fal ls ofFrench Greek ,
Chester Penna . It is mostly on the calci te, but some of it has
crystal l ized withi n it , giving the cal ci te a greenish tint. The

asbeferrite, when dry, has a fain t green color ; i f wet, as it comes out
of the mine

,
i t appears dark green . The best designation may be
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grayish - green . Apparently i t is amorphous macrOSCOpically, i n
reality crystal l ized i n fine fibres which li e i n al l directions as if
felted together . The crystal s as seen under the m icroscope are
mostly very th in and appear colorless

,
but those which are thicker

show a green color and with one nicol prism ; when the obj ect is
rotated, a second color, yel l ow ,

is observed . The th icker crystals

are therefore dich roic . These l atter, when viewed paral lel with th e
orthodiagonal plane

,
show this di chroic property parti cul arly , but i t

i s extinguished paral lel to their l onger axi s
,
between the crossed

ni col s. The extinction paral lel to th e cl inodiagonal I determined
to be equal to The color of interference of th is l atter plan e
was a bright yel low

,
but paral l el to the orthodiagonal i t was bl ue.

These optical characters indicate th at th i s variety of amphibole i s
monocli ni c.
The hardness is not determinable. Specific gravityz 2 °6 .

Heated in the oxid izing flame i t assumes a rusty color, fusing with
difficulty to a bl ack mass ; i n the redu cing flame it becomes gray.

With the fluxes i ron and si l ica are ind icated .

The analytical resul t was as follows

SiO
2

48 45 per cent.
Fe

2
0
3

3390 per cent.

CaO 1 18 0 per cen t.
MgO 6 23 per cent .

A trace of manganese was observed but not determ ined quan tita
t ively.

The composition of byssolite of Saussure i s nearly th e above, but
th i s variety occurs as stiff

,
shining

,
bristle- l ike crystal s

,
not fel t- l ike

as is th e case with the dul l
,
soft material under discussion . At any

rate it is but a variety of amphibole and compares better with th e

Scandinav ian min eral asbeferrite.

CACOXENITE . This species occurs on l imonite at Beartown , Lan
caster Co.

,
Penn a. The reddish - yel low radiating tufts are made up

of very fine , fragi le crystal s wh ose hardness cannot be determined .

It is enti rely soluble i n nitric acid
,
and the solution gives reaction s

for phosphoric ac id and iron . It also con tains water.
Beneath the m icroscope the orthorhombic forms are c l early
observable , as ( 1 1 0) They are dichroic gray when paral lel
with the lower nicol and yel low when at a right angle to it . Between
the crossed n icol s superb interference colors of orange

,
yel l ow

,
blue

and violet appear . This seems singu lar because the crystal s do not
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show much differen ce in th ickness . Extinction invari ably parallel

to the longer axis .

Sericite - schist, also cal led hydromica sch ist, has been observed
‘

ou several outc rops about one mi le north of Berwyn
,
Pa. It i s a

gl istening soft sch istose rock much interspersed with quartz .
Paral lel to the l ayers it is smooth and fatty to the touch at right
angle to it

,
rather sh arp and rough. It is - so brittle that trans

parent sections are difficult to make .
With the microscope the section gave indication s ofth e fragmental

n atu re of its constituents. These are the pecu l iar leaflets of sericite,
very i rregular in outl in e and in d istribution , and fragments of a feld
spar

,
which is probably orthocl ase

,
and quartz . As accessories I fou nd

some chlorite having faint d ichroic properties pl aying between
green and brown . A multitude of acicul ar crystals is strewn
through the mass wh ich seem to be apatite . Phosphoric acid and
l ime were found by chemical tests.

AMPHIBOLITE . This i s a perfectly b lack ro ck fou nd at Swarth

more , Delaware Co., Penna . There are l i nes which indicate strati
fication and it may be therefore of metamorph ic origin . The

fracture is curved .

. The hand specimen is of an even , crystall ine
structure th roughout the mass

,
but the crystal s are not lying al l

in the same direction . It i s very compact and sound without any
sign of weathering or decomposition . It is apparently nothing
bu t amphibol e

,
so far as the ord inary vision goes. In th in section

,

however
,
there are

,
bes ide the amphibol e, smal l irregul ar shaped frag

ments of feldspar
,
mica and quartz

,
and magnetite i n fai r quantitv.

GABBRO -PHONOLITE . M r. Theo . D . Rand showed me in a not
Very deep ravine near Raduor Station , Delaware Co.

, Penna.
,
a rock

of very dark color
,

fine - grained and tough which had not been
determi ned . He i s of the opin ion that the rock is i n its origi nal

position
,
which may be correct

,
al though I have not been able to

see the proofs of it . It seems to me to be an isol ated boulder .

If struck wi th the hammer it does not give a metal lic sound , but

its mineralogical composition seems to indicate a phonolite. The
thi n section magnified 100 diameters gave the fol lowing result
Figure 1

,
sanid ine , plagioclastic feldspar, dial lage and magnetite.

PHONOLITE . Abou t a m i le east of French Creek Fal ls Station
,

Chester Co. , Penna ., occurs a dyke whose rock Spl its in slabs after
heating it a nd marking with thechisel and hammer the di rection in
which the d ivision shal l take place. I have seen plates of inch in
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igneous rock in the form of slabs and huge boulders. These were
generally cal led trap by our geological friends

,
but the people call.

them ringing rocks ; or, what means the same, klinkstones. The

exposu re is a l arge one, but , on inspection it was found that the trees
encroach upon it and have al ready conquered a con siderable area of
the outcrop . They wil l probably in time cover the enti re local ity
which is cal led the Stony Garden by the people who go there on.

picnics .

The klinkstones, as they are cal led (or, more properly speaking
phonol i tes) , produce a metal l i c sound wh en struck by a hammer,
and the sound differs with almost every block or slab .

It is known that these rocks are basic i n their chemical relations

and th is fact was ful ly established by my having
,
after a carefu l

examination of some specimens
,
obtained of sil ica (Si0 2

.)
These phonol i tes

,
if not affected by atmospheric influence, are of

a dark color ; but they become ash - gray eXternally whenever exposed
to the air. They are tough and mostly fine- grained ; so much so
that , macros0 0pically, it i s utterly impossibl e to determ ine their

mineralogical composi tion , although , with the aid of the pocket lens,
a few crystals may be seen . The thin section (fig. 2) had to be
magnified 100 diameters to make the components visible. It was

compared with standard rock sl ides : d iallage, plagiocl asti c feldspar,
sanidine

,
amphibol e and magnetite.

Inasmuch as the composition embodied in these rocks constitutes
a gabbro , I have proposed th e name gabbro - phonol ite for this , the
first American phonol ite .
Another dyke of phonol ite

,
of essential ly th e same character and

of nearly the same composition
,
is exposed in Bucks County near

th e Delaware R i ver, Opposite Hol l and Station , New Jersey.

Three miles north of Pottstown , MontgomeryCou nty, Pa.
,
i s a fine

exposure of the same k ind of phonol ite as described above . The
peopl e of the town cal l i t the R inging Hil l . As it is easily reached
i t is used as a pleasu re grove. The en croaching trees wi l l

,
i n al l

probabil ity cover the en ti re outcrop , the greater part having already
been covered up.

In Pl. II , figure 3 , I have tried to i ll ustrate a thin section of
gabbro - phonol ite col lected from the dyke th rough which the North
Pennsyl vani a Rai l road passes . The point is about two miles north
of Quakertown , Bucks County , Pa. A description may appear

superfluous because the composition is so nearly like the one from
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Haycock Mountain except that the sound emitted is not so highly
metal l ic as i n the case of the latter . There are

,
however

,
twins of

dial l age in the sectio n which wi l l easi ly be recognized by those inter
ested i n the subj ect . The sanid ine i s present in less quantity than
the plagioclastic feldspar which seems to be labradorite . Huge
blocks, rou nded by weathering, occur i n the neighboring fields i n
great abundance . Specimens co l lected and studied in the same way

,

gave the same general results
,
and have therefore not travelled any

great distance .
Mr. Theo . D . Rand col lected two specimens of rock which h e sub

mit ted to me for determination . The one was found at Buck Run
,

2 miles southwest ofMortonvil le
, Chester County , Pa. ; and the other

from 2 miles south—southeast of Thorndale
, Chester County, Pa.

Both specimens proved to be th e same ki nd of gabbro - phonol ite.
Sl igh t differences are noticed in the Mortonvi l le rock ; beside the
sanidine, plagiocl astic feldspar, th e dial l age and augite, there i s some
hematite beside the magnetite .
The Thorndale rock is the same i n composition except that

some chl oritewas recognized in the mixture.
GRANULITE . The specimen was coll ected in the quarry at Pigeon

Cove
,
Mass , by Mr. Theo . D . Rand who tol d me that the quarrymen

complain ed of the extreme hardness of the rock which they could
not account fo r. I was requested to investigate 1 t and to ascertain

what the cause of the extreme hardness might be .

The hand specimen is a coarse grained
,
mostly l ight colored rock

interm ixed irregul arly with large black patches having a metall ic
l u stre. The rock contain s no mica .
The thin section (Pl. II , fig. 4) as observed beneath the microscope

showed the constituent minerals to be orthoclasti c feldspar, quartz
and magnetite. It is essen tial ly the same rock which is so exten

sively u sed in Philadelphia for Belgian block pavements.
The feldspar and th e quartz are interpenetrated and can be best
recognized by reflected light ; when so examined the quartz appears
dark and the feldspar l ight . With the aid of the polarized ray the
in terference phenomena of the two mineral species are clearly shown
the reflected ray however, shows it to the best advantage especial ly
for the shading in the il l ustration . The contou r was drawn with
the pen and the aid of a rectangular prism (Dr. Pifi

'

ards) which
proj ects the pictu re of the sl ide upon the paper. Under th ese con
ditions the contour can be drawn with accuracy and ease

,
provided
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one has enough l ight . The section as drawn shows how intimately the
quartz and feldspar are mixed . The two Speci es are so commingled
as to indicate that th ey must have crys tal lized sim ultaneously

,
the

greater hardness seeming to b e due to a somewhat greater proportion
of quartz .

EXPLANATION OF PLATES I AND II .

Figure 1 . Gabbro Phonol ite, Radnor . Magnified 100 diameters

shows
, ( 1 ) Sanidine, (2) Pl agioclasti c Feldspar, (3) Dial lage, (4)

Magnetite.

Figure 2 . Gabbro Phonolite, 10 miles east of Quakertown .

X 100 ; ( 1) Dial lage, (2) Plagioclastic Feldspar, (3) Sanidine, (4)
Amphibol e , (5) Magnetite .

Figure 3. Gabbro Phonol ite, north of Quakertown , X 1 5 ; ( 1 )
Dial lage

, (2) Plagiocl astic Feldspar, (3) Magnetite, (4) Amphibole,
(5) Sanid ine .

Figure 4 . Granulite, Pigeon Cove, Mass. X 15 ; ( 1) Orthoclas
tic Feldspar

,
the d ark portion quartz , (3) Magnetite.
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Rana temporar ia pret iosa B. G.

Sicamoos, B. C., and Field , B. C.
,
in the Rocky Mountain s

n umerous specimens.

Rana virescens Kahn .

A smal l specimen , having the general appearance of th e sub
speci es brachycephala Cope, but with the l ength of the head entering
the total less than three times. From the plain s east of the Rocky
Mountain s.

Spea hammondii intermontana Cope .

A single specimen from V ernon , B. C. The frontoparietal
fontanel le is closed , and the supraorbital borders are thi ckened ,
so as to give the profile a d istin ct convexi ty . The discovery of
th is species, so far n orth , greatly extends its range.

REPTILIA.

Pityophis sayi be l lona B. G.

V ernon .

Eutaenialeptocephala B. G.

An i nteresting series of eight specimens was obtai ned by Mr.

-Rhoads , five from Tacoma and three from V ictoria , B. 0 . He did
not obtain i t from any locali ty east of the latter point . In my paper

on the Characters and V ariations of the Snakes of North America,
l

p. 660, I state th at of the specimens in the National Museum,
rather

l ess than h alf have two preocular pl ates, and one half have seven
teen and the other half nineteen rows of scales. Ofthe eigh t speci
mens brought by Mr. Rhoads

,
s ix have two

,
and two have th ree

preoculars ; one of the latter coming from Tacoma and one from

V i ctori a . Six have seventeen rows of scales
,
and two have n ineteen

,

both the l atter from Tacoma. The distinctive characters of the
species are thus confirmed. The ground color i n two of the Tacoma
specimens is black , and the others brown . Al l of the V ictoria
specimens are b rown

,
and two of them have a red dorsal stripe .

Eutaenia sirtalis trilineata Cope, 1 . sup. cit . 662 - 5.

Four specimens, two from Tacoma, and one each from Hatz ic

and Sicamoos, B. C. The last two specimens are typical E . s.

trilineata, but in the two from Tacoma the dorsal stripe marks on ly
a single row of scales

,
and the l ateral is principal ly on one row,

and partly on another . It i s not u nl ikely that the two subspecies

1 Proceeds. U. S . Nat l . Museum, 1892 , p. 589 (pub. Sept . 1 ,
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— E . s. pickerz
'

ngu and E . s. trilineata— may have to be united .

In my key of subspecies ofE . sirtali
'

s, the E . s.pickeringiiwas placed
inadvertently in section III, while i t shoul d have been placed in
section IV .

Eutaenia sirtalis par ietal is Say.

Three from Hatz ic, two from Sicamoos, B. C.,
and one from

Nelson and V ernon , B. C.
,
respectively . Constan t to its characters

i n the interior, but the three specimens from Hatzic show an approach
to the trilineata form . This is produced by a diminution in the size
of the red spots anteriorly

,
and their obl iteration on the posterior

part of the body and on the tail .

Eutaenia e legans linealata Cope .

Two from Tacoma
,
and one from Sicamoos, B. C.

Eutaenia e legans vagrans B. G.

Three from Nelson , B. C.

<Crota1us oonfluentus lucifer B. G.

Vernon .

Total n umber of species obtained
,
thirteen , of which eigh t are

batrach ian s and five snakes, two of the latter represented by two

s ubspecies each .

An interesting feature in th is col lect ion is the remarkabl e exten
sion of the northern range of the Sp ea hammondii intermontana, and
the Pityophis sayi bellona. The former had not been known pre

viously north of Pyramid Lake, Nevada , and the l atter, north of

the Humboldt R iver i n the same State.
Bo th are restricted to the Great Basin , and their northern range

indicates the extension of the fau na to a higher l atitude than has

been hitherto known . This i s con sistent with the physical charac

t ers of the country , and with the indication s furnished by the bird
l ife

,
as I am i nformed by Mr. Rhoads . Another peculiarity is the

occu rrence of Crotalus confluentus lucifer i n th e same region , in stead

of the Great Basin form 0 . c. lecontei. The former i s the coast
species

,
and has never been detected in the Great Basin .

The species are distributed according to districts
,
as fol lows

PACIFIC COAST.

Diemyctylus torosus.

Hyla regilla.

Rana agilis aurora.
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Eutaenia leptocephala.

Eutaenia sirtalis pickeringii.

Eutaem
'

a elegans linealata.

ARID REGION .

Sp ea hammondn intermontana.

Pityophis sayi bellona.

Eutaenia sirtalisparietalis.

Crotalus confluentus lucifer.

ROCKY MOUNTAINS .

Rana temporaria pretiosa.

Eutaenia sirtalisparietalis.

Eutaem
'

a sirtalis trilineata.

Eutaenia elegans lincolata.

Eutaenia elegans vagrans.

THE PLAINS.

Rana virescens.

Bufo columbiensis was sen t from the coast and from the Rocky
Mountain region . It occurs also in the arid region in Oregon .

Eutaenia sirtalisparietalis has the same distributi on .

Amblystomamacrodactylum has not been previously recorded from

Brit ish Columbia, al though its occu rrence at Puget So u nd would

l ead us to expect it .
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amp in
'

bius.

8 Thus
,
for exampl e, Flower,

9 a very h igh authority
,

does not conside r the difference i n the shape of the crani um and i n
the number of the inci sor teeth in the lower j aw as warranting the
establ ishment of the genus C'Iweropsis. The difference presented by
the cran ia in the two kinds of hippopotamus

,
Flower regards as

s imil ar to those “ between the Tiger and the smaller species of
Fel is

,
the Goril l a and Baboons and the smal ler al l ied apes .” In

the j udgment of the author, however, i t may be at least questioned
whether the differences exi sting between th e smal ler species of Felis
do not j ustify separating them i nto d istin ct genera . Ou th e
other hand , alth ough the Gori l la has descended in al l probabi l i ty

from some Baboon - l ike form
,
zoologists do not as yet recognize these

two apes as species of the same genus. The fact th at Hippopotamus
amphibias syn . Tetraprotodon has , according to G

‘
raudry,

10 exhibited
i n one instance unilateral hexaprotodontism and Choeropsis, accord
ing to Flower

,

1 1 in one instance un i l ateral tetraprotodontism wou ld

influence but few palaeonto logists i n regarding , l ike Lydekker,
Hexaprotodon, Tetrap rotodon and Choeropsis as merely species of
one genus Hippopotamus. Hexaprotodon and Tetraprotodon,

with
the inciso r formul a and respectively

,
are sti l l consid

e red either as sub - genera, as they were original ly by Falconer and

Cautley,
13 or as genera, as by the greatest of British palaeon tologists,

the l ate Sir Richard Owen .

“ The latter v iew being accepted by
the author

, Choewpsis, with the incisor formula and differing

in other respects far more from the l iv ing h ippopotamus (Tetrapro

todon) than the latter does from th e extinct one (Hexap
f
rotodon) ,

should certain ly be regarded as a genus distinct from Hippopotamus.

It appears to us that too much importance has been attached by

Lydekker and Flower to the presence of an extra inciso r tooth i n
the lower jaw ofHippOpotamus amphibias and Choeropsis respect

ively, especially as i t has on ly been noticed once i n eith er case . We
wou ld rather regard the presence of such an incisior tooth as an

individual pecul iari ty and as an instance of redundan cy than of

reversion . In View of what has al ready been urged by Leidy,
3 Carus , Zoologie , 1868, p. 145 .

9 Pro. 2 0 0 1. Soc . London , 1887 , p. 612 .

10 Bul l . Soc. Geologique , Ser. 3 , Vol. 4 , p. 504 .

u Op. cit .
12 Memoirs ofthe Geological Survey ofIndia

, 1884—1886 . Vol. 3 , p. 47 .

13 Falconer, Palaeontological Memoirs, Vol. 1 , 1868, p. 140.

1"Odontography, 1840, p. 566 .
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Gratiol et, Milne-Edwards in favor of d istingu ishing Choeropsis as a
genus distinct from Hippopotamus, there i s but l ittl e fu rther to be
added . It may be mentioned , however , i n this connection , that the
brain of Choeropsis as described by Macal ister

15 differs very con

siderably from that of the adul t h ippopotamus dissected by Garrod
16

and of the young an imal di ssected by the author,
17 th e differences

between the two brains being essential ly th e same as those presen ted
by the casts of the cranial cavi ties described and figured by
Milne-Edwards . The above remarks are made on the occasion
of the presentation to th e Academy by Mr. W. E . Rothery

,
Consul

of the Liberi an Government, th rough Mr. Arthur E. Brown
,
of

a fine skin and skeleton of the Choe’
ropsis liberiensis. The val ue

of th i s generou s gift wil l be better appreciated when i t is known
that the on ly specimen of Choe

f
ropsis liberiensis ever exhibited

abroad was the one that l ived only five minutes after its arrival
at the Zoological Garden of Dubl in , and which constituted the
subject of the dissecti o n made of that an imal by Macalister . So

far as known to the author
,
with the exception of the skin presen ted

to the Academy this evening, there are but two others i n col
l ection s— those referred to by Milne -Edwards and Flower. Our

Choeropsis, of which we give an il l ustratio n taken from a photo
graph

, (Pl ate IV) i s 5 feet 3 i nches i n length , and 2 feet 5 inches in
heigh t

,
the latter measurement being taken from the shou lder.

The color of the sk in appears to have been original ly of a bluish
black , fain ter in some part s than oth ers, and presenting, therefore, a

somewhat mottl ed appearance. The difference in color from that of
the Choeropsis described by Milne -Edwards, which is represented
as of a reddish h ue

,
may possibly have been due to the l iquor i n

which the skin was preserved . It i s more probable, however, that

Choefropsis varies in color . In other respects, our specimen resembles
that described and i l l ustrated by Miln e -Edwards .

15 Proc . Royal Irish Acad . , 2d Ser, Vol. 1 , 1873, p. 494 .

16 Trans. ofZ. S . London, 1880.

.

1 7 P. A. N . S., 1881 , p. 126 .
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THE GLANDULAR HAIRS OF BRASENIA PELTATA PURSH.

BY IDA A. KELLER.

The thick coat ing of j el ly with which certain parts ofBrasenia

p eltata are covered can not have escaped the atten tion of any one
who is famil iar with that member of the fami ly of Nymphaeaceae.

In my search for descriptions of the method of formation of thi s
secretion

,
for such we must term the j el ly - l ike mass

,
I have fou nd

but one brief statement in explan atio n of the development of it .
This is by Asa Gray, who says The j ell y by which the stalks, etc .,
are th ickly coated , I find to ari se from the rapid formation and

rupturing of su ccess ive epithel ia l cell s
,
i n the same way that muci

l age is formed on the su rface of animal mucous membranes .”1 This
explanation i s whol ly inadequate

,
and I migh t al so say entirely

i ncorrect
,
as w il l become apparent further ou.

Turn ing ou r attention first of al l to the distribution of the j elly
,

i t may be noticed i n the plan t represented on Pl ate 111 , fig. 1
,
that

there is none of thi s coating substan ce to be found on the older parts
of the creeping rh izome , and parti cul arly not at s uch portion s wh ich
were not of this year’s growth

,
nor is any of

"

th e secretion observ

able on the petio les and blades of the older l eaves stil l al ive and
vegetating. Three such leaves are represented by B, C, A,

in

fig . I. Ou these , non e of the j elly except perhaps sl ight traces of

it
,
was perceptible to th e touch . The next two leaves, D ,

E
,
in

fig. I, evidently you nger and l ess wel l developed , show a thick film

of j el ly - l ike substan ce on the petioles, and this film extended also
over the under surface of the leaf bl ades. The leaves of Brasenia

p eltata are alternate and ell iptical in shape, and centrally peltate .
The long diameter of each of the three older leaves above referred

to. - as desti tute of th e coating of j elly was about 8 cm . The long
diameter of each of th e two leaves with the j el ly- l ike coating on the
petioles and under leaf- surfaces was 7 cm . and 6 cm . respectively .

The leaves are i nvol ute i n vernation
,
and the next younger leaf

having not yet expanded
, fig. I F shows the sides rol led inward,

paral lel to the longest diameter . This latter measu red 5 cm . The
entire l eaf in this case seemed to be enveloped in a gelatinous sheath .

Ou unrol l ing the sides I found , however, that the secretion originated

A. Gray, Genera Florze Americas Boreal i -Orientalis, Vol. I, p. 96 , Note .
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At the apex of the gl and proper , a cap is noticeable, fig. II
,
A, Z,

which was more highly refract ive than the remainder of the cel l wal l .
Directly below i t the protoplasm seemed more dense, the proto
plasm itsel f was yel low or brownish, granular and in part showed

reticul ations . Sin ce I did not examine fresh material , I cannot , at

present
,
say how far the protoplasm had been affected or altered

in appearan ce by the alcohol .
The outer envelope or portion wh ich I have for want of a better

term called “ sheath
,

” is del i cately Wal led
,
sometimes closed at the

top
,

fig. II , A, and sometimes Open , fig. II, B, C,
D . The wal l

i s t ransparent— almost colorless. This sheath , i n al l probabil ity,
represents the epithelial ce l l s of Gray

,
but instead of being epi

thelial cel l s rapidly formed and ruptured
,
th e observation of the

method of development of these sheaths indicates a totally different

explanation regarding their true natu re . The method of secretion

wi tnessed in glandular hairs i s general ly as fol lows : The secre
tion regularly occurs first at the apex and spreads from there, l ifting

off the th in cu ticle in shape of a b ladder whose contents are then

filled with the secretion .

”1 Regarding fig. VI
,
where a sheath is

j ust beginn ing to be formed, S
”

,
and where another h as already

attained a considerab le size
,
S

’

, there can be l ittl e doubt of the
fact that the method of secretion in case of the gl andular hairs of

Brasemfia peltata i s enti rely in accordan ce with that observed in

glandul ar hai rs general ly . The sheath then is nothing more nor
l ess than the cuticle l ifted offby the secretion . The cuticle

,
as wil l

be seen on comparison of the figures, is capable of growing or

becoming stretched to a remarkable exten t ; this may be especial ly

wel l seen in fig. V I and fig. VIII , both glands beingtaken from
near the vegetative point where secretion seemed most active. The
cuticle finally becomes broken , indistinct, and eventual ly seems to
dissol ve

,
as i ndicated in fig. II

, C D . A pecul iar rupture of the
cuticle witnessed in a few cases is shown in Fig. II , B. This was
perhaps caused by some external agency , since, usual ly, the sheath
seems to become indist inct rather gradual ly in stead of a portion
b reaking offwith a smooth edge.
According to Hanstein

,
the cuticl e of gl andul ar hairs in case of

unopened leaf- buds after ruptu re is often regenerated , and the form
ation of new secretion begins .2 This process is particularly evident

Jul ius Sachs, Vorlesungen uber Pfianz en Physiologic , Leipz ig, 1887 , p. 195.

2 DeBary, Ve rgle ichende Anatomic , Le ipz ig, 1877 , p. 1 04 .
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i n case of the glandul ar h airs of Braseniap eltata, especial ly so i n
hairs from near the vegetative poin t. On these successive sheaths
may be frequently seen

,
as i n fig. VI, S

’
S th e neXt one appear

ing before the preceding one is dissolved . Fig. VII represents th e
apices of three such sheaths

,
the i nnermost always bei ng the one last

formed .

In accordan ce also with observations on simi lar organs of other
pl ants

, the secretion and secreting organ s are most thick on the

youngest and most tender parts as already described and represen ted
i n fig. I. The activ ity .of the hairs eviden tly decreases from the

punctum vegetationis backward , and ceases entirelv on th e older
ful ly - developed parts . The hairs, although they cannot dry up
the man ner u sually to be observed on land plants, seem to die off

and finally disappear, as indi cated in fig. IV, a cross sectio n of an
older portion of the rhi zome which no l onger possessed any or

,

perhaps
,
slight

'

traces of the gel atin ous coating . Fig. V represents
a surface view of the epiderm is taken from about the same poin t
as the cross sectio n represented in fig. IV . In fig. V the places

Where the glandular h airs had once been active, are represented by

H .

Fig . III, on the other hand , shows the great quantity of gl and s
which beset a petiole which is th ick ly coated wi th j el ly

,
and the

more
'

cl osely the vegetative point i s approached
,
the more closely

the gl ands are packed together
,
i n fact

,
as has been stated before, at

the points of greates t activ ity they are crowded to su ch an extent as
to leave no spaces between them .

The glandular hai rs ofBraseniap eltata are then , as plant hairs
are very apt to be

,
t ransitory organs

,
disappearing in th e course of

the devel opment of the part which produces them . In functio n
they are no doubt comparable to th e “ Colleters

” of Hanstei n .

1

This name Hanstei n applies to the more massive trichomes which
are found on the epidermi s of l eaves wh il e sti l l i n the bud

,
and

secreting during that stage differen t substances, su ch as gum or gum
and resin , and by th i s means causing the parts to adhere to each
other and protecting them from unfavorabl e external agenmes. This
active secretion must ‘

have been noticed by every one who has ever
observed the opening of th e buds of the horse- chestnu t

,
poplar

,
etc.

It may also be seen in the case of Salvia, Polygonum,
Helianthus

and other herbaceous plants .

1 DeBary, Vergleichende Anatomic , Leipz ig, 1877 , p. 104 .
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It i s in teresting to find i n Braseniapeltata, a member of the water
l ily family and livi ng therefore as an aquati c under entirely
d ifferent conditions, simil ar means of protecti on for the younger

parts as observed in the case of th e terrestrial pl an ts j ust referred to .
Al though the chemical composition of

'

th e substances secreted by

means of the Colleters varies considerably in different land plants,
Hanstei n applies th e name

“ Blastocolla in di scrimin ately to the

prod uct . There is no reason why thi s n ame shoul d not also apply
to the gelati nous coating found on the younger organ s of Brasenia

peltata. It may be expected th at a plant surroundéd by air
requi res total ly different means of protection from one whose su r
rounding medium i s water

,
and i t may b e taken for granted that

the gel atinous coat ing of Brasenia peltata is on e pecul iarly adapted
to the cond itions in wh ich that pl an t l ives . At presen t

,
i t i s impos

s ible for me to state the chemical composi tion of th is substan ce.
The on ly poin t which I can state with certainty i s that the princi

pal consti tuen t of the secretion is water , which fact i ndicates th at
the secretion is one of those plant products which are capable of

imbibi ng great quantities of water . It must be remembered that in
water pl an ts the principal water - conducting tissue

,
the xylem of th e

fibro- vascu lar b undles, i s usual ly reduced to a more or less exten t .
In case of Braseniap eltata, I noti ce that this reduction is carried to
an extreme degree , the xylem being entirely obl iterated in the leaf
petioles . There i s , therefore , i n th is plant, no tissue particularly

adapted to the rapid transportation of great quantiti es of water . Th e
question natural ]y arises, how, under the ci rcumstances here prevail
ing

,
i n a plant enti rely surrounded by water

,
con taining within no

xyl em or water - conducting tissue, par excel lence, i s th is imbibition

process accomplished ? The determin ation of th is matter is , as I
bel ieve, of con siderabl e importance , and requires a most critical
observation . Two methods natural ly suggest themselves the secre
tion may draw the water from Wi thi n , th e water wou l d then have to
be taken i n at other points of the su rface of the d ifferen t parts of
the pl ant, and transferred from there to the glandul ar hai rs ; or the
secretion may draw the water, or a part of it , di rectly from the out
side . Thi s l atter , under the ci rcum stan ces , seems to me th e most
probable explanation of the phenomena here witnessed. The ques
t ion must, however , for the presen t, remain an open one. So far as
I know , the imbibition ofwater from the outside by means of gland
ular hai rs, has nowhere , as yet , been observed . Should the method
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NOTES ON THE OCCURRENCE OF QUARTZ AND OTHER MINERALS IN

THE CHEMUNG MEASURES, NEAR THE LINE OF LYCOMING

AND TIOGA COUNTIES, PENNSYLVANIA.

BY ABRAHAM M EYER .

Ascending the Roari ng branch of Lycoming Creek , the upper

Catskil l measu res may be seen . After passing two or three thou
sand feet of red and gray rocks we reach the upper measures of the

Chemung VIIIf and VIIIe. Below,
these dip from 10

° to 80°

beyond which they are
,

nearly horizontal .
In these horizontal strat a which rise to heights of from one hundred

to three hundred feet above the stream
,
may be seen peculiar undula

t io ns or rol l s
,
some being slight short curves

,
others semi circu lar,

while some form an entire ci rcl e with the l ayers concentric. These
are most apparent near the base of No . VIIIe, i n shales and fossi l i

ferous l imestone and iron ore . The rol ls differ from the rock , wh ich
surrounds them

,
though the latter fol lows to a certain exten t the

convexity of the rolls .
Near one of these rol ls a drift was made in search of ore. Ou

the east side appeared a seem ingly vertical wal l of dark metamor

phosed fossi l iferous ro ck of considerable hardness, containing much
carbonaceous materi al and iron pyrites

, with cavities hold ing
dru sy quartz

,
calcite

,
chal copyrite

,
etc . Ou the west sid e was a soft

(pyrophyl l ite) sl ate, with calcite and q uartz crystal s near the l ine of
contact .
In the four or five feet between these was a heterogeneous mixture
of hard and soft rocks of varying character

,
from a soft bl u ish clay

to a very compact qu artz resembling novaculite, a breccia together

with geodes containing quartz crystals
,
calci te in the form of dog

tooth spar
,
pearl spar

,
chal cocite

,
chalcopy rite, galena and blende

with possibly siderite
,

fluorite and mi l lerite .
The quartz crystal s are general ly attached to the rock in the

usu al manner ; some, however, are loose and nearly perfect, often
smoky and usual ly contain ing remarkable inclu sions both sol id and

l iquid . There is m uch carbonaceous materi al
,
quite l oose and soi l

i ng anything with whi ch i t comes i n contact. The shale impreg
nated with this is sometimes metamorphosed into an excessively
hard material approaching carbonado in its character .
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This material was penetrated tor between 40 and 50 feet when.

the body of th e rol l was met
,
dipping about Here , at the

bottom ofthe drift
,
on the east si de

,
was a white granu lar quartz

with i ntermingled quartz crystals some of them rol led . In th ree
feet this i ncreased from a half i nch to three inches i n th ickness
accompanied by a harsh si l ic ious carbonaceous rock containing
pyrites and chal copyrite and some steel gray crystals not determined .

This seemed to conti nue
,
but water coming in

,
the exploration was

abandoned . The quartz crystals exhibited show among other things
as follows
1 . A transparent, doubly terminated smoky crystal with a fluid

i nc l usion and al so smal l pearly crystal s ; also a rectangul ar and a

hexagonal prism beside moss - l ike aggregates . Near the apex ofthe
pyramidal termination there is a pearly crystal in form resembl ing
a twin of selenite.
In another position , the same crystal shows a vast n umber of

in cl usion s
,
some mere points

,
others fine l ines, c ircles and rosettes ,

colorless, yel low, orange and black . A group of twelve quartz .

crystal s associated with chal copyrite and perhaps ilmenite. These
under the microscope show octahedral crystals incl uded

,
with fluid

and bubble- con taining cavities.
2 . Crystals

,
colo rl ess and transparent

,
al so smoky and some

opaque, contai ning inc l usion s in fine l in es and other figures. These
were obtained in a loose bl ue clay

,
arising from the decomposi tion

ofthe soft blue shales of th e Chemung formation , and also from a

cylindrical ch imney
,
six inches in diameter and two feet long which

was found near the top of the drift . The crystals were loose, i n a
mass of decomposed ferruginous cal cite and c lay .

3 . Similar crystals in ferruginous calcite
,
found between con

glomerate and dolomitic spar in the rol l .
4 . A white and grayish - white laminated or tabu lar quartz in quite

th in plates
,
the su rface studded with minute quartz crystals wi th

occasional l arger transparent or milky crystal s .
The slates accompanying these gave evidence by sl ickensided
surfaces of movemen t under pressure .
5 . Quartz crystals upon crystal l ized calcite and dolomite ; the
surfaces coated wi th minute crystals.
6. These occurred with the tabular quartz described above and
are i n nodular masses of metamorphosed slate and shale . Some
c rystals are transparen t

,
others dark smoky to black . Some of the
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black crystal s are much harder than common quartz
,
and have

centers of prismatic colors
,
which by reflected l igh t assume an

asteri ated form .

7 . Associ ated also with the tabular quartz is a brownish - red
ferruginous quartz one piece of which showed crystals of inten se
black color

,
except two zones at the base

,
which showed prismatic

colors, and under the microscope the asterism . The point of th is
crystal was extremely hard .

8. Ou a l ine with the rol l s, but 1 25 feet above them topograph ic

al ly, was ferruginou s cal ci te and mass ive qu artz with rough quartz

crystals
,
the surfaces pitted and filled with clay . The massive

quartz breaks very readily in to angular fragments
,
the surfaces

coated with dendrites . Some of the crystal s are coated with druses

of black color and metal l i c lustre , some crystal line, some quite rough .

Under the microscope some of these show crystall in e forms of light
s traw color resembl ing mil l erite.
My theory of the formation of these rol l s is that a subterranean

force acting over an oval area ten or twel ve mi les by fou r culmin

ated i n making them ; the zone of most active force being about
two and a half miles i n diameter . That steam and water carrying
carbon

,
l ime

,
i ron

,
etc.

,
penetrated the crevices

,
formed and deposited

th e minerals and crystals ; unfortunately for min ing i nterests this

action was scattered over a considerab le exten t of country whereas
had it been confined to a narrow vein , a val uable mine might have
been the resul t .
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i ng six inches
,
except the soft shaly measures occu rring in Pin e

Townsh ip, which were from fifteen to eighteen inches thick . The
measures

,
however , were very much crushed and broken up

— no
regul ar layers

,
but accompanied with a l ight Sprinkle of copper green .

This form of exposu re was observed at three local ities .
The thi rd exposure occurs n ear the mouth of Otter Run , Pine

Township, under a heavy m ass of concretionary l imestone, quite

t hick (and was very simil ar to the V ermont and Deep River, N . (1 ,

coarse penci l s lates) , but, being in the bed of th e stream ,
it was

difficult to ascertai n the th ickness and exten t of deposit . Good

sized plates were obtained , l arge enough for a medium - sized schoo l
slate

,
th ree- fou rth s of an inch th ick .

The fou rth exposure was observed near th e head of a small run
entering Larry’s Creek , northeast of Cogan House P. O. The

measures o ccur abou t fifty feet above the bed of the stream
,
the

overlying rock being a soft, calcareo us red sand rock , i n places

having cavities containing nodules of green sand, which , upon short

e xposure
,
disintegrate i nto a blu ish and green sand . This bed has

been observed five to eigh t feet th ick , the wash ing of the overlying
surface so i l and rock obscu ring the true thickness. The upper
layers being in the bed of a run , are quite soft and shel ly , but layers

are quite regular at the top , being from one- fou rth to one- half inch

t hick , While lower i n the measures they are from one- half an inch to

one in ch in thickness. A marked pecu li arity near the surface is

that a n umber of l ayers have a rounded
,
i rregular surface on the

upper side and assume a great variety of concretionary forms.
The observer can find regular squares faced outside of layers

,
but on

disturbing them they fal l apart i nto all kinds of odd and
regular oval

,
ovoid and i rregul ar forms

,
from a rough - cast for skin

n ing stones fitted for instant use to the aborigines’ hand
,
to others

that a l ittl e l abor by rubbing would soon have converted in to the
same form . Some of the shales h ave the impressions of algae ( 3)
upon them . Toward the bottom the measures change and merge
i nto a pale

,
reddish and gray

,
micaceous, sandy shale , some of the

l aminae curved with rough
,
shal low cavities over the surface. These

are fol lowed by a shal e wh ich is somewhat cel l u lar in appearance
,
but

,

where exposed
,
there is noth ing in the cavities . This, i n turn , is suc

ceeded by a more highly ferruginous shal e and sil icious layers, gray

and red in color . Among the gray measu res, some are observed

q u ite mi caceous, having a bluish film over the su rface, while others
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are black on the l in e of the fossi l markings ; and, as this exposure
is al l above any heavy body of water, it forms a good point of obser

vation for a ful l order of superposition
,
though narrowness between

the banks of the run
,
with green timber growing thereon , i s a bar

to any extensive in vestigati ons as to quantity or extent of the same.

The measu res are al l somewhat irregul ar on their bedding planes ,
but give a nearly flat surface on one plane. The enti re deposit i s
t en to twel ve feet in th ickness, of wh ich the pe phyllite sl ates proper

occupy about five fee t of the u pper portion of the measures, and is
the only ful l section that has been seen .

The fifth exposure occurs on Bear Run , a tributary of Littl e Pine
Creek , abou t two and a half miles from the mouth of the Run , on
the south bank above the forks. I t adj oin s the edge of the
Run

,
and i s partly below water - l evel . a great h indrance to the

ful l an d proper study of the section
,
which presents itself under

more invi ting surroundings than any of the preceding exposures
i n th e extent and quali ty of the outcrop

,
as wel l as i ts very

interesting occurrence. It occurs at the foot of the s ide hi ll , about
feet above tide, in a cl iff ten to twelve feet h igh, and fifteen to

twenty yards in length . The overlying rock s are red and gray shales

and sandstones , of Formation No . IX , Catski l l group, and the roof

rock is a calcareous ferruginous sandrock (with smal l nodules of red
oxide ofi ron disseminated through it) i n part coming in as a wedge,
whi l e another portion of the measu res further west— a brownish

,

rotten sandrock— i s th e cover
,
immediately u nder wh ich occurs a

t h in , sh el ly, fissile , red sl ate, six to eigh t i nches th ick . Thi s is

followed by two feet of very soft
,
gray

,
fissile slates, 1

1
-

6 to i - in ch in
t hickness, increasing to i - inch with much exfoliation . These may
be on ly the resul t of weathering at the surface

, as it was observed
in going in on the measures a short d istance , they became somewhat

t hicker and more sol id . The sl ates on the outcrop were qu ite soft
an d aluminous (harden ing on exposure) . In a few of the layers
were impressions ofalgae on others, numerous rough accretion s

on the surface , s imul ating smal l fossi l shells. Proceeding downward
,

the sl ates assumed a more distin ct layerlike appearance. and became
th icker

,
being éo inch to 1 % i nches— one su rface was general ly quite

smooth and flat , while the other wou ld be somewhat irregular. Upon

getting into these th icker l ayers, the removal of them opened up
many odd and interesting forms resembling aboriginal stone imple
ments. Below these the slates became thicker to water level , with
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more l ayers containing fossi l impressions of plant l ife. The layers
now becoming more uniform in thei r b edding planes, with one, and
sometimes both planes, smooth and paral lel to each other, of a th ick
ness of 1 to 2 5 inches, the surfaces having a sligh t film of a rusty,
ferruginous col or

,
sometimes bearing arborescent forms . These

layers were observed 6 to 1 0 i nches wide
,
and would evidently get

more massive working into the side h i l l. The total th ickness of the
pyrophyl l i te slates i s about six feet to water level . This exposure

is on l ands of R. J. ,C. Walker andWm. Weightman of Philadelphia.



https://www.forgottenbooks.com/join




Goldsmith ,
de l.





https://www.forgottenbooks.com/join








https://www.forgottenbooks.com/join


PROCEED INGS OF THE ACADEMY OF

DESCRIPTION OF A LOWER JAW OF TETRABELODON SHEPARDII

Leidy.

BY E . D . COPE .

This species has been known hitherto by a th i rd inferior molar
only. This has been described or figured at the fol lowing places of
reference

Mastodon shepardii Leidy, Proc . Acad . Phi ladelphi a
,
1870

, p. 98 ;

1 872 , p. 472 . Cope, American Naturalist , 1884 , p. 524 .

D ibelodon shepardii Cope , Proc . Amer. Philosoph . Soc ,
1884

, p. 5,

partim .

Mastodon observus Leidy , partim ,
ReportU . S. Geological Survey

Terrs . I, p. 330
,
PI. XXI

,
1873 .

A lower jaw of this species, lacking the condyles and supporting
the second and third true molars , was taken from the b l uff in Crosby

County, Texas, from the same excavation that yielded the Pliau
chenia spatula Cope, and with in fifty feet of that at wh ich the tooth
of the Dibelodon praecurso

'
r was obtain ed . It came into posses

sion of Mr. M . M . Cox ,
of E stacado

,
from whom I obtained it by

purchase after my return from Texas . The acquisi t ion of thi s

specimen is important as enabl ing me to determine the true charac

ters of the species . Besides the last i nferior molar
,
Leidy has

referred to it provisional ly a fragment of a tusk
,
which , l ike the

molar
,
came from Cal ifornia .

The second true molars are much worn
,
but they show, as was

to have been expected from the character of the third molar, only
th ree cross - crests w ithout a rudimental fourth . The th ird true
molar exhibits exactly the simpl e characters of the typi cal specimen
described by Leidy ; that is, i t h as four wel l separated cross- crests,
and a very rudimental heel . The external h alf of each cross- crest
wears into a trefoi l

,
while the internal half is simple and undivided

,

and is a l ittle anterio r in position to the external h alf. The tooth

continues i ts width poste riorly, so that the transverse diameters at
the first and fou rth cross- crests are equal . A marked character of
the species i s the elevation of the anterior part of the ramus and the
decurvature ofthe symphysis, from which it results that the superior

face of the symphysis, or the spout. descends very steeply to its

extremity from the second true molar quite as i n the proximal part
.of the spout of Dinotherium. It has a very short horizontal por
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‘ t ion anterior to the second tru e molar to represent the long hori
'

zontal production i n Dibelodon tropicus, Mastodon americanus
,
etc .

The symphysis is al so much compressed above, so that the spout is
narrow . The extremity of th e spout i s produced and contracted,
and slightly recu rved at the extrem ity , and there issues from the

right side a well developed
,
verti cal ly compressed mandibu lar tusk .

On the left side is the empty alveolu s of its counterpart, which was
of much larger diameters than that of the right side . The portion s
of superior tusks found i n California are stated by Leidy to possess
an enamel hand . As there are mandibul ar tusks, I refer the species
to Tetrabelodon rather than to Dibelodon as heretofore .
The contracted symphysis steeply descending forward and

expanding downward at the base from a posteri or elevation , dis
t inguishes thi s species from any of those of the genera Tetrabelodon ,

D ibelodon or Mastodon known to me . Hence there is no question
of its difference from T. p roductus Cope , with which i t was identified

by
'

Leidy,
l where the symphysis i s flat and much l onger . In

Dibelodon cordille mrum, acco rding to D
’

Orbigny and Burmeiste r,
the symphy sis is not elevated beh ind , i s produced and dec urved
at the extremity

,
and has a wide spout— all characters quite d iffer

ent from what i s seen in T. shepardii. The symphysis is total ly
d istinct in D . trapicus, where i t is tooth less and not decurved ,
and the last true molar is much more complex in the latter .
I formerly ident ified the species so abundan t in the Equus Beds

of the val l ey of Mexico with thi s species . Thi s determination
must now be reconsidered

,
since the form of the mandibular sym

physis i s enti rely different ; there i s no mandibu lar tusk , and the
last l ower molar is not identical in form

,

2 though I formerly thought
it not so different as to precl ude the possibil ity of the species being
iden ti cal d id no oth er differences exist. The differences observed in

t his tooth may , however, be of specific value . The rel ative width

ofthe crown is greater
,
especial ly anteriorly, ‘

and the lateral borders
of the latter are not parall el

,
as in T. shepardii, but converge pos

teriorly, as i n M praccztrsor. The lobes of the cross - crests are
opposite , as in the latter species. From M . praecursor this tooth
d iffers in the more tubercu lar and less crest - l ike character of the
cross - crests, and in th eir more profound division on the median l ine,
especial ly in the third and fourth crests. M .praecursor i s zygolo

1 By refe rence to it of specimens ofT proa
’

uctus from Santa Fe, New Mexico,
in Report U. S . Geol . Surv . Terrs. I , 1873 , p. 5 .

Proceeds. Am. Phi los. Soc. , 1884 , p. 5 .
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phodont , whi le the Mexican species is bunolophodont. The various
characters j ust mentioned also distinguish M . praecursor from

T. shepardii. There i s no evidence that the Mexican species
possesses an enamel band on the superior incisors . My assertion to

th is effect was based on a specim en which presen ts this character
whi ch is preserved in th e Esquela das Minas of Mexico . This
specimen came from Tehuichila, i n the State of V era Cruz , from a

formation which I subsequently determined to be of Loup Fork
age

,
so that the iden tity of the species with that found in the Equus

beds of the valley of Mexico i s high ly improbabl e. I therefore
refer the latter to the genus Mastodon under the specific name of

M . oligobunis Cope . It differs from Dibelodon trop icus i n the

smaller number of cross- crests of the l ast molar
,
and thei r greater

simpl i city
,
since they are not divided at all

,
and the external hal ves

of the first and second only have anterior and posterior buttresses,
i n some of the i ndividu als at l east .3

Measurements ofT. shepardm.

Length of right ramus and symphysis.

Length of righ t ramus to
Depth of ramus at posterior en d of M . i i i

Depthfoframus at anterior end ofM . i i
Width across both rami at posterior end ofM .

Width ofright ramus at posterior end of M . i i i

Width of both ram i at base of symphysis

Width of spout at proximal end
Width of d istal extremity of symphysis

Length ofspout
anteroposterior .
transverse at middle

anteroposterior
transverse at middle

Diameters of M . u

Diameters of M . i i i

Diameters of righ t symphyseal tusk
vertical
transverse
verticalDiameters left symphyseal alveolus
transverse

3 A figure of this tooth is given by Fe l ix in Paleontographica, Vol. xxxvii,
pl. 30 , 1891 .
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Bay , and Godth aab , the capital of th e South ern In spectorate of

South Greenland .

Dr . Burk’s col lec t ions were made at Godhavn
,
Upernavik

,
Duck

Island s
, Cape York and McCormick Bay .

The range of territory covered by the wri ter and Dr. .Burk, there
fore

,
was between about l atitude 63° and above 78° or between God

thaab and Li ttleton Isl and .

In the catalogue prepared , a copy of which with remarks is

appended , those wh ich were col lected on ly by Dr . Burk are so stated ,
as al so are those col lected only by the wri ter. As nearly the whol e

col lection was repeated by each col lector
,
i t may be taken as a fairly

complete flora ofthat portion of the territory ofGreenland .

Before start ing in their respective j ourneys , both Dr. Burk and
the writer were i nstru cted to examine as far as possible the influence

of i ce sheets on the geographical d istribution of plants . Professor
Thomas Meehan

,
the father of the latter

,
in a Catalogue of Plants

col lected in July
,
1883 , during an Excursion along the Pacific Coast

in Southeastern Alaska 1 had given reasons for bel ieving that pl ants
did not merely advance in the wake of retreating glaciers, or push into
growth from material brought down in thei r advance, bu t that when

caught under the mass offlowing ice , woul d remain for an indefinite
period

,
retain ing vitali ty, and push again into growth when the ice

retreated . Professor Meehan was led to th is con clusion from finding

no annual plants among those col lected in the immediate wake of
retreating glaciers i n Alaska

,
whi l e the actual n umber of species of

perennial s col lected in such locations would be as great as if much

time had been given for a floral advance . He had but little oppor

tunity for actual observation as to the plants brought down with the
earth carried on the i ce

,
but so far as th is wen t on ly Ep ilobium

latzfolium and Dryas octopetela were found in th is condition , and
scarcely any plants were observed on recently deposited moraines .
These and some other facts led to the hypothesis that the plants were
not migratory

,
but had held their position th rough the whole icy

period .

The writer bel ieves he has added to these facts by the determi na
ti on of the existence of much the same flora i n isolated Spots ofland
recently bared by the névé ofthe inland ice, as grow away from the

margins of the ice sheet
,
whil e the finding of l iving willow trunks,

grass and perennial plants of many years growth close to the edges .

1 Proceedings of the Academy ofNatural Sciences ofPhilada.
, 1884 .
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of retreating glaciers
,
seem to place the point beyond any reasonable

doubt
,
especial ly when after carefu l survey , th rough the con struction

and posit ion s of the gl aciers , there was the absolute certain ty that
the plants cou ld not have been deposited by lateral , medial or
term inal morain es

,
though they might have been by ground

moraines
,
— a circumstance wh ich would settle Professor Meehan’s

position affirmatively beyond dispute , since the ground moraines

are borne under the flowing i ce rivers. Abundant vegetation wa

also found in nunataks,— peaks of l and proj ecting above the gl aci ers
or ice cap

,
— but l ittle significance was placed on th is ci rcumstance

since al l such nunataks visited were with in a reasonably close
proximi ty to the main land masses , and the vegetation might readily
have sprung from seeds blown there by the winds or brough t by mud
on the feet of birds. But the demon stration of aged l iving plants
i n the other si tuation s named must h aye a strong bearing on th e
discussions invo lved as to the influence of the i ce age on the distribu

tion of pl ants over the surface of th e earth .

The abundan ce of l i chens is ch aracteristic of the flora of Green

land . Rocks supposed from a distance to be naturally colored are

found on closer inspectio n to derive their hue from a complete
i nvesti tu re of some l i chen . In this particul ar the crimson cliffs,
beginning at Cape York and extending many miles northward , are
a conspicu ou s example . These cl iffs, rising sheer from the water’s

edge to h eights of from seventeen hundred to two thousand feet or
more

,
though of gray gran ite

,
show no spot of the intrinsic color even

on being nearly approached , but prese nt a uniform red appearance
over thei r whol e su rface from a large orange red li chen wh ich covers
them .

In view of Schweridener’

s theory that l ichens are but symbiotic
forms of algae and fungi, i t is to be regretted that the probably rich
fields afforded by the latter n amed great fami l ies in th is regio n

have yet to be investigated .

Mosses are even more abundant than l ichens. They grow i n such
vast quantities i n spots, that their l ight or dark greens are visibl e
oft en for some mil es away , brighten ing the otherwise bl eak shores
wonderful ly . Their persistence in growth under apparently adverse

ci rcumstances i s also remarkable . No obstacl e save th e sea seems
sufficient to stop thei r progress. Even dead glaciers h ave been and
are being buried under the steady march of these cryptogamous

p lants. Mosses fulfil the same duty i n Green land that other forms
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of pl ant l ife perform in more favored climes
,
and the amount of rich

vegetable matter being deposited by them may be of great value in

the futu re to that great arcti c island .

The Academy is indebted to Mr. Stewardson Brown , Correspond
ing Secretary of i ts Botan ical Section , for the determination of th e

flowering plan ts ; to Dr. John W. Eckfeldt for th e determination of

the l ichens
,
while for the n aming of th e mosses the Academy 1s

i ndebted to the kindness of Mrs . N . L. Britton of New York , whose
knowledge of this depar tment of botany is conceded to be pre - emi

n en t .

Ranuncu lus Lapponicus L.

Dr . Burk .

Ranuncu lus nival is L.

Etah , i n great abundance , and with great vigor, a point char

acteristic of the vegetation about th is ancient Esquimo settlemen t.

Ranunculus pygmmusWahl .

Apparently confined to swampy places .

Papaver nudicaule L.

Common everywhere i n Greenland . A remarkably variable

plan t . On the table land , back ofMcCormick Bay (Prudhoe Land)
a wh ite flowered form is somewhat common it has a more compact
habi t and smal ler flowers than the yel low or more prevalent form.

OuWostenholm Island , the compactness of growth is particularly

marked . The number of petals varies, and the margins are not
u nfrequently fimbriate. In the vi cin ity of Disco the peduncles are
hairy . At Upernavik forms with hairy and smooth peduncles grow
together .

Che iranthus pygmaeus Adams.

Dr . Burk .

Arab is alpina L.

Found only on Disco Isl and— only two specimens on soggy
ground , one in flower the other i n fruit.

Cardamine pratensis var. alpina L.

Not in Dr . Burk’s col l ections
,
and a single specimen only

gathered in wet ground on Disco Island .

Vesicaria arcticaRich.

Inglefield Gulf in d ry places between rocks, i n fruit middle of
August .
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Potent i l la emarginata Pursh.

Wostenholm Island , Upernavik, and on the Nunatak in the
V erhoeff

'

glacler.

Potenti l lanivea L.

Dr. Burk .

Potent i l la pulche l la R. Br.

Disco .

Potenti l lamaculata Pourr.

Disco , not in Dr. Burk
’s col le ction .

Potent i l la tridentata Ait .

Godthaab , and as far North as Disco .
Dryas ootopetala L.

Next to Papaver perhaps the commonest flower of Green land .

Sometimes in clumps of a foot across
,
with sometimes a hundred

flowers open at once. Also on the V erhoefi
' Nunatak .

Alchemi l la vulgaris L.

V arying i n s ize. At Disco preferring wet places .

Saxifraga oaespitosa L.

Saxi fraga cernua L.

Disco . On th e Verhoefi"Nunatak .

Saxifraga flagellaris Wi lld.

McCormick Bay . Appears to be rare. I only found a few

plants here
,
and on ly one specimen was seen by Dr . Burk , and that

i n the same local ity

Saxifraga oppositi fol iaWi lld.

Growing i n great masses
,
and giv ing great beauty to th e rocks

about the “ Redclitf
'

House
,

”
Lieutenant zPeary

’

s winter quarters.

Saxifraganival is L.

Disco

Saxifragarivu laris L.

Above Mevil le Bay, not half the size of those at Disco .

Saxifraga t r icuspidata Retz .

Common everywhere . Ou th e Verhoefl
' Nunatak .

Saxifraga azoides L.

Wostenholm Isl and and McCormick Bay , not i n Dr . Burk
’

s

col lection .
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Saxifraga st e l lari e L.

Not in Dr. Burk’s col lection
,
but not rare at Disco . Muc-h

larger than specimens from Point Barrow, on the Northwest
Pacific coast.

SedumRhodiola D . C.

Rocks at Godthaab .

Cornus canadensis L.

Godth aab specimen not col lected though observed by me .

Epi lob ium angust ifol iumL.

Not col lected by Dr . Burk .

Epi lob ium lat i fol ium L.

Found on cl iffs close up to the ice cap .

Erigeron alpinus L

Found on ly by Dr.
’

Burk .

Erigeron oompositus Pursh.

Inglefield Gulf. It is interesting to note that while the plants of
Green land vary much according to lo cation

,
these are exactly like

Rocky Mountai n specimens, and specimens of Nuttal l from Walla
Walla on the Columbi a R iver.
Matricaria inodora L.

This indomitable traveler has gained a foot - h old in Disco . Soi l
was brought from Denmark fo r the Inspector’s garden,

and the seed

probab ly came in that way.

Antennaria alpine. Gaertn .

Varying i n no degree from those i n American alpine heights .

Artemi sia boreal is Pal l .

Disco . Not i n the collection of Dr . Burk .

Arnica alpine. Ol in .

In great abundance on th e V erhoefi
'Nunatak .

Taraxacum oflicinale Web .

The lividum form common at Disco.

Campanu la unifiora L.

Disco .

Campanu la rotundi fol iaL.

Disco . Nearly always with a single l arge flower on the scape .
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Vaccinium u l ig inosumL.

Some of the pl ants have the l eaves colored with rose. These are
always steril e ; only the ful ly green - l eaved plants produce berries .
These are gathered and prepared for food by the Esquirnos. To

us the berries seemed tasteless .

Rhododendron LapponicumWahl .

Col lected by Dr. Burk . I did n ot meet with it in flower
,
but a.

specimen was among some given me by the Inspector at Disco .

Bryanthus taxifolius Gr.

Cassiope hypnoides Don .

Almost everywhere where the grou nd was dry .

Cassiope tetragona Don.

Only in dry places . Emitting a del ightful odor, l ike that of a Lily
of the V al ley ; overhanging rocks in long spreading masses ; col lected

and preserved for fuel by th e North and Sou th Greenland Esquimos.

Ledum palustre L.

Labrador tea and used as tea by the South Greenland Esqui
mos.

Pyrola rotundifol ia var. pumi la L.

D iapensiaLapponica L.

Disco .

Armeria vulgar is L.

Disco .

Mertensia.mar it ime. Don .

Sea Beach at Disco .

Veronica alpina L.

Disco .

Bartsia alpina L.

Disco .

Pedicu laris capi tataAdams.

Disco .

Pediculari s fiammea L.

Disco . Found onlyby myself.

Pedicularis hirsute. L.

McCormick Bay . Variab le . Now growing to a foot high and

b ranch ing, and now bu t an inch or two h igh , with a simple stem .
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Empetrum nigrum L.

The Eskimos are very fond of the fruit. Women and chi ldren go
out to gather it , as they would blackberries or strawberries with
us. I was told that at Disco and Godthaab the nati ves make pre
serves of it . It is kept for fuel .

Tofieldia palustr is Hudson .

Disco .

Luzula arcuata Mey.

Luzu la spadicea D . C.

Disco . Not in Dr . Burk’s col lectio n .

E r iophorum polystachyon L. var. latifol ium

Cal led by the natives Ewickswa— “ Rabbits - foot grass. Used

by the Eskimos as punk or tin der. It is first ignited by a spark
,

and then blown into a flame on dry moss . It grows in vast quantities
in l ow wet places . From Melvi l l e Bay south i t reaches a foot high

,

— but only about six i nches above that point .

Scirpus caespi tosus L.

Dr. Burk .

Carex vu lgar is Fr. var. hyperborea.

Carex atrata Boot t .

Not in Dr . Burk’s col lection . Specimens in the Herbarium of the
Academy col lected in l atitude 82° by Dr . Emil Bessel s of the

i l l - fated Polaris expedition are barely 2 inches high . These from

McCormick Bay are about one foot .

Kobe
'

sia scirpinaWilld.

Dry places
,
McCormick Bay. Pl ants remarkably stout and

stocky
,
bu t culms scarcely reaching th ree inches h igh .

Hierochloealpina R. S.

McCormick Bay . Making a close herbage n early one foot high .

Alopecurus alpinus L.

This seems to be the prevail i ng grass around Esk imo settl ements .

It grows in such wild l uxurian ce
,
with herbage a foot i n height , and

ofsuch a v ivid green that it can be seen for two or th ree miles from

the shore. Some of my specimens were 18 i nches i n length . At

Godthaab hay is made from it .

Poa alpinaL.

Near Disco it grows from 18 i nch es to 2 feet h igh , but the leaves

are comparatively short .
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Poa arct ica R. Br.

Poa nemoral is L.

Upernavik .

Poa pratensi s L.

Not in Dr. Burk’s co llection . Abundant in McCormick Bay.
At Disco it makes culms 18 i nches to 2 feet .

Tr i setum sesquifiorum Trin .

Col lected only by myself. McCormick Bay .

G lycer ia fluitans.

Only by Dr . Burk .

Festuca ovina L. var. brevifol ia.

Festuca ovina var. vivipara.

At Godthaab , but growi ng only about six inches h igh .

Arctagrost is lati fol ia Griesb .

E lymus mol l is Trin .

Disco . Not i n Dr . Burk’s col lection . At Atanekerdlut
,
reach

ing three or fou r feet high along the Sea Beach .

Equi setum arvense Lin .

Equi setum var iegatum.

Dr. Burk .

Woodsia ilvensis Br.

Disco. In crevices of rocks .

Cystopteris fragi l is Bernh.

Disco . About 1 2 inch fronds
,
in crevices of rocks. Not i n Dr .

Burk’s collection .

Nephrodium spinu losumMul.

Crevices of Rocks at Godthaab . Among the few things cu ltivated
by the Danes at Godthaab . Not in Dr . Burk’s col lection .

Lycopodium annot inum L.

Disco
,
reaching close to the edge of the ice cap .

Lycopodium Se lago.

Disco
,
reaching about two inches high .

LICHENs.

The col lection has been kind ly determined by Dr . Joh n M . Eck

feldt. Those marked were also col lected in the first expedition by
Dr . Burk . TCol l ected only by Dr . Burk .
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The profusion of Li chens strikes the visitor to Green land at once
on reaching its shores . Many species seem to have preferences

for pecul iar situation s, and give the rocks when at some distance the
appearance of being variously colored .

Cetraria nival is (L.) Ach.

TCetraria Islandica.

Cetraria cucu l lata (Bi l l .) Ach.

aAlectoria ochroleuca Nyl.
var. rigidaFr.

Theloschistes lychneus Nyl.

Parme l ia saxati l is (L.) Fr.

McCormick Bay .

Parme l ia consperse (L.) Wallr.

McCormick Bay.

Parme l ia lanata (L.) Wallr.

McCormick Bay .

Parme l ia incana (Pers.) Fr.

McCormick Bay .

Physciapu lveru lenta Schreb.

Solomia crocea (L.) Ach.

TPannaria hypnorum (Hoff) Kolb.

Collemamelmnum Ach.

McCormick Bay .

Placodium vitellinum Ehrh.

McCormick Bay .

Placodium e legans Link .
McCormick Bay .

Lecanora lentigera (Webb) Ach.

McCormick Bay .

Lecanora ventosa (L.) Ach.

Rinodina sophodes (Ach.) Nyl.

Pert usaria coriacea (Th.) Fr.

TPertusaria paradoxa Lindb.

Gyalecta pez i za Mont .

TStereocaulon alpinumLam.

McCormick Bay .

Umbi l icariaproboscidea (L.) St in.

McCormick Bay .

Umb i l icaria rugifera Nyl.

McCormick Bay.

itUmbilicaria hyperboreaHofi
‘

.

Cladonia pyx1data (L.) Fr.

Cladonia graci l is (L.) Nyl.

var. e10ngata., formamacrocerisTuck.
Cladon ia deformis (L.) Hofi

‘

.

Leoidia platycarpaAch.

McCormick Bay.

Buellia geographies. (L.) Tuck .

McCormick Bay .

Umb i l icaria anthracoriaWulf.
McCormick Bay .

McCormick Bay.

Sphaerophorus globiferus (L.) D. C.

Nephroma arctica (L.) Fr.
MCCormlck Bay .

Mccormick Bay Coniocybe furfuracea L.

Verrucaria pygmaea. Koelt .
TPelt igera canina (L.) Hofl

'

m.

Parasmc on Cladoma gract lt s.TPeltigera aphthosa. L.

Solomia saccata (L.) Ach. Thamnolia vermicu laris (Sw.) Ach.
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MAY 2 .

The Presiden t, GENERAL ISAAC J VVISTAR,
in the chai r .

Fifty persons presen t .

A paper enti tl ed “
Observations on the Japanese Salamander ,

Cryptob ranchus maximus (Sch legel)
” byHenry C. Chapman , M . D .,

was presented for publ ication .

MAY 9.

The Presid en t, GENERAL ISAAC J WISTAR , i n the chair .

Forty- seven persons presen t .

Papers under the fol lowing titles were presented for publ ication

Observation s on Vallon ia,
” by Dr. V . Sterki .

Some n ew and l ittle - known Palaeozow and Jurassic Fi shes
,
by

Edw. D . Cope .

The death of J GIBBONS HUNT, M . D . on the 29th u l t., having
been announced at the l ast meeting the fol lowing min ute submitted

by a committee appointed for the purpose was unan imously

adopted

Resolved, That the members of this Academy have learned with
profound sorrow of the death of their late associate, PROFESSOR J
GiBBONs HUNT, M . D .

,
who

,
as on e of the founders of the Biologi

cal and Microscopi cal Section of theAcademy and the first Profes

sor appoin ted by the Academy under its by- laws
,
as amended a few

years sin ce
,
to the Chair of Histol ogy and Microscopical Technol

ogy
,
has rendered lasting services to the Society that are held in

grateful remembrance by his associates .
That we also give expression to ou r sense of appreciation of the

late Professor Hunt as a pioneer teacher and master i n the most

refined methods of modern microscopical research , for which , how

ever
,
owing to his native modesty and reserve

,
he never received a

l arge share of popular recogni tion
,
though known throughou t the

country to al l special i sts for the important improvements and dis

coveries i n techn ique , by means of which he had en larged the possi

bilities of a
“

sc ience but l ittl e cultivated amongst us when he began
h is work upward of th irty years ago . That we vividly recal l the
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power and grace with which he cou ld paint i n spoken or written
words

,
th e aspects and moods of that world of nature, great and

small
,
i n field and forest , that he so dearly loved and enj oyed with

al l the sincerity and philosoph ical sobriety of an Emerson . That
these traits and h is readiness also to offer advice and hel p to
begin ners in the fields of animal and vegetabl e hi stology ( in both of
which he was a deservedly recognized authority) , h is un iform
kindness of manner

,
uprightness and purity of character, have

endeared his memory to his fel low -members of the Academy .

Cretaceous Ammonites and other Fossils near Moorestown, IV. J.

Their stratigraphic position shown by an Artesian Well Section at

Map le Shade, N . J. Incidental reference toWater Horizons.
— LEWIS

WOOLMAN stated that du ring the fal l of 1892 there had been placed
i n hi s hands for identification by JosephWalton of Moorestown , N .

J an interesting set of cretaceous fossi ls col lected by him at the
clay pits belonging to A . A. Reeve upon the left bank of the north
branch of the Pensauken Creek , two miles very sl ightly south of
west from Moorestown station and between Maple Shade and Lenol a
stations on the Burlington County R. R.

The fossi l s are main ly in the form of casts, and are remarkably
well- preserved in comparison with similar fossil s from other local i
t ies i n th e State .
The most noti ceable among them are two species of Ammonites

each about twel ve inches in diameter
,
being considerably l arger

than any of the same spec ies now i n the Academy’s col lecti on from
the State of New Jersey, though there are i n th e Museum two
individuals of one of the forms from the Delaware and Chesapeake
Canal that measure respectively 1 6 and 18 inches across.
The number of species col lected by Joseph Walton numbered

twenty - three
,
al l mol lusks except one— an Echinus.

More recen tly visi ts to the local i ty have been made by C. W.

Johnson with a cl ass from the Wagner Institute
,
by Prof. A.

Heilprin with the Academy
’s Geological Cl ass and by the speaker

accompanied by Professors Smock and Salisbury .

These parties col lectively obtai ned not only al l th e mol l uskan
forms found by Joseph Walton but also forty - two addi tional ones
mostly of the smal le r forms. This makes the total n umber of
species of mol l usks sixty - four.
There were also found fish remains consi sting of teeth belonging
to the genus Pycnodus, and also undeterminable fragments of bones
and portions of crab’s claws together with considerabl e l ign ite . The
lat ter was in some cases much bored by the Teredo and the cavities
frequently lined with minute crystals of iron pyrites. A number
of specimens of Martesia cretacea showing the sh el l were al so
found in burrows they had th emselves made i n the wood .
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Through the courtesy of several members of the two classe s a
con siderable number of the specimens they procured were sub
mitted for examination . These together with those previou sly
col lected were careful ly compared by H. A. Pilsbry and the
speaker with the figures and text of Whitfield

’

s Paleo
y
ntology of

New Jersey and with the works of other authorities , and al so with
the types and other specimens i n the Museum ofth e Academy .

One form , Voluta delawarensis, was identifier] by Professor R. P.

Whitfield. Professor A. Heilprin kind ly assisted in the final

determination of a few forms . I n nomenclature we have fol l owed
Whitfield

,
to whose work the special ist i s referred for synonyms and

referen ces to other l i terature . For convenien ce the vol ume
,
page

,

pl ate and figure where each is described and i l l ustrated are noted .

The list i s as foll ows *

CEPHALOPODA .

Ammonites (Placentaceras) p lacenta DeKay.

1 Vol . II
,
page 255

pi. XL,
fig. 1 , XLI, figs. 1 and 2 .

AmmonitesdelawarensisMorton . Vol. II
,
page 252 , pl. XLII, figs.

6 to 9.

Scaphites hippocrepis DeKay. Vol. II
,
page 262 , pl. XLIV ,

figs.

8 to 1 2 .

Scaphites nodosus Owen . Vol. II
,
page 261

, pl.XLIV , figs. 1 3 and
1 4 .

Baculites ovatus Say. Vol. II , page 275, pl. XLV I , figs. 3 to 9.

GASTEROPODA .

Cerithium (Potamides ? ) Sp ?
Dentalium subarcuatumCon rad

,
i nternal casts. Vol . II , page 1 66,

pl. XX ,
figs. 19 and 20 .

Dentalium subarcuatum Conrad
,
external impressi on . Vol . II,

page 1 66, pl. XX ,
figs. 2 1 to 24 .

Alam
'

a rostrata Gabb, (numerous) . Vol . II, page 1 19, pl. XIV ,

figs. 5 and 6.

Gyrodes iitfracarinata Gabb. Vol. II , page 1 25, pl. XV ,
figs. 13

to 1 6 .

Lunaticshalli Gabb. Vol. II
,
page 130, pl. XVI, figs. 1 3 to 1 6 .

Natica abyssina Morton . Vol . II
,
page 1 23, pl. XV ,

fig. 9 to 12 .

Turbinellaparva Gabb. Vol. II , page 80 , pl. IX ,
figs. 4 to 6 .

Turritella vertebroidesMorton Vol . II , page 146 , pl. XVIII ,
figs. 1 3 to 1 8.

Voluta delawarensis Gabb. Vol. II, page 84 , pl. X ,
figs . 5 to 7 .

Volutoderma abbotti Gabb. Vol . II
,
page 1 73, pl.XXI, figs. 4 to 9.

V0Zutomorpha— Sp.

Avellana bullata. Morton . Vol. II, page 1 63, pl. XX ,
figs. 1 to 4 .

1 The references are to Whitfield’

s Palaeontology ofNew Jersey.
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Pinna lagueata Con rad . Vol . I, page 81 , pl. XVI, figs. 1 and 2 .

Pholadomya occidentalis Morton . Vol . I, page 1 75, pl. XXIV ,

figs. 1 to 3.

Plicatula urticosa Morton . Vol . I, page 61 , pl. IX ,
figs. 1 and 2 .

Tenea pingm
'

s Con rad . Vol . I, page 1 63, pl. XXII, figs. 1 to 3 .

Anomia tellinoides Morton . Vol. I, page 43, pl. IV ,
figs. 1 2 and

1 3.

Axinea morioni Conrad . Vol. I, page 99, pl. XI, figs. 23 to 25.

Aphrodina tippana Conrad . Vol . I
,
page 1 54 , pl. XXII, figs.

6 and 7 .

Cyprimeria densata Conrad . Vol. I, page 157, pl. XXII, figs.

19 to 2 1 .

Clavagella armata Morton . Vol . I, page 192 , pl. XXV ,
fig. 24 .

Exogyra costata Say. Vol . I, page 39, pl. VI, figs. 1 and 2 .

Idonea’
rca, vulgaris Morton . Vol. I

,
page 98, pl. XIII, figs. 1 to

5 .

Mytilus obliviusWhitfield. Vol . I, page 64, pl. XVII, fig. 1 .

Illartesia cretacea Gabb. Vol. I, page 190 , pl. XXV ,
figs. 20 to

.

Panopea decisa Con rad . Vol . I, page 181 , pl. XXIV , figs. 5 to 8.

Trigom
’

a mortoniWhitfield. Vol. I , p. 1 12
, pl. XIV ,

figs. 5 and
6 .

Teredo irregularis Gabb. Vol. I, page 191 , pl. XXV,
figs. 18

and 19.

Teredo tibialis Morton . Vol. 1 , page 201 , pl. XXVI , figs. 19 to

.

Veniella con
'
radi Morton . Vol. I, page 1 44 , pl. XIX ,

figs. 8 to

Incl uded in the total number of moll uscan species as above
stated

,
and therefore to b e added to th is l ist

,
are two forms of

Gasteropoda pronoun ced by Prof. R. P. Whitfield to be new to the
New Jersey fauna ; one of these , i n a p rel imin ary note received , he
i n cl ines to regard as a Volutoderma and the other he states is
probably a Cerithium and much resembles O. conradiWhitfield,2 the
type of which came from the cretaceous of Syri a. These forms have
been again referred to him for further detailed description .

ECHINODERMATA .

Hemiaster parastatus Morton . Morton’s Cretaceous Fossils, page
77 , pl. III , fig. 2 1 .

It may here be noted that one specimen of Ammom
’

tes delawaf
ren

sis has the outer whorl s on o ne side broken off so as to show the

inner whorl . This i n itial whorl is iden tical in sculpturi ng w ith
Morton ’s figure of A. vanuxemi whi ch was doubtless n amed by him

2 See Bul letin New York
‘

Museum ofNatural History, Vol. III, No. 2
, page

428, pi. IX,
figs. 1 1 and 1 2 .
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either from imperfect or from young specim ens. This doub le nam
ing of what is real ly one species has been noted by other writers .
Respecting Dentalium subarcuatum above listed numerous casts
occur that have general ly been referred to that species. Most such
casts were obtained i n nearly straight short fragments. Examples,
however , were noted i n the specimens under study that were from
four to five i n ches long, more or less ben t and irregular in some
parts of their length

,
whi le quite straight in other parts . This

i rregularity suggests that i nstead of belonging to the genu s
.Dentalium they may very probably represen t casts made by the
filling in of the borings of some worm . This idea was suggested
by Professo r A. Heilprin . These remarks do not , however , refer to
the external impressions l isted as Dentalium which undoubtedly
belong to that genu s.
Most of the fossils occu r i n a bed of black sand abou t th ree feet

thick, i nterbedded between two clay beds, the lower one a th i ck bed of
b lack clay somewhat micaceous

,
and the upper one composed oftwo

divisions, as fol lows : th at next th e bl ack sand, a ferrugin ou s cl ay
with i rons tone crusts, and the one above th is, a soft, yel low clay .

Over these are the superficial or yellow gravels . A few fossil s how
ever are found both above and below the black sand but not in the
ravel s.g
The

'

yellow and th e black cl ays are u sed for making brick s . The
black clay has been dug into or o therwise tested at th e pits to
the depth of about 25 feet withou t getting th rough it . Its entire
th i ckness has , however, been ascertained to be 44 feet from a wel l
boring recen tly made at Maple Shade

,
on e mile west .

The relative“ position of the foss il iferous horizon is shown in the
fol lowing section , which gives the th ickness of strata as ascertained
at Reeve’s clay - bank

,
and at the wel l as learned from a record

furnished by those i nterested in i ts boring .

Surface gravel
Yel low clay
Ferri ferous cl ay and i ron stone crust
Fossil iferous b lack sand , contain ing Ammo
nites

, Scaphites, Bacul ites and other Mol

l usks
Black cl ay .

(A) Fine and coarse gray sands at the top,
changing to medium and then to coarse
and pebbly gravel s at th e bottom

Green sand marl

(B) Fine , gray sand and coarse gravel, simi
lar to A
White cl ay
Red
Al ternations of sand and cl ay , sometimes
reddish 260 ft .
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(C) White sand .

White sand
,
fine , with streaks of

White sand, coarse . .

\Vhite sand , medium coarse
White gravel , coarse
Whi te gravel

,
coarser . .

(D) White gravel very coarse , with large
pebbles and boulders 5 ft . 375 ft .

The sands and gravel s marked A, B, C and D ,
al l furnish water

,

and may be regarded as water horizons that marked A being the
one reach ed by wel ls d ug in this neighborhood and which pene
trate through the black cl ay .

Excepting the few feet of su rface gravel s wh ich are of more
recent date, i t may be premised that al l the bed s in the section are
bel ow the lower green sand marl bed , sin ce they are west of the out
crops of the same , as mapped by the New JerseyGeological Survey .

In the repor t ofthe survey for 1868
,
Professor G. H .Cook describes

n ext below the lower green sand a series of beds of clay marl s
,

”

with an estimated th ickness of 277 feet, of which the upper 1 70 feet,
he states, i s composed of l aminated sands and thin clay seams , and
the lower 1 70 feet ofheavy, dark clays and green sands .
These

“

cl ay marl s
,

” in turn
,
rest upon another group of strata

,

composed largely of whi te , yel low and red clays , termed plasti c
clays

,
and which form the base of the cretaceous as i t ex ists in New

Jersey.

These plasti c cl ays have a thickness, as shown in the report on
clays (N . J. Survey, of 347 feet . The pl astic clays can be
distinguished from the clay marl s by the en tire absen ce of green
sand grain s in th em .

Referring to the section , i t may be n oticed that beneath the bl ack
c lays there are 66 feet of fine and coarse sand and medium

,
coarse

and heavy gravels
,
including a parting near the m iddle six feet

th i ck
,
largely composed of green sand . The presence of the green

sand wou ld seem to clas s these gravels w ith th e laminated sands and
c l ay marl s

,
rather than with the plastic clays . The divisio n

between these two groups therefore occurs at the '

depth of 1 30 feet .
Allowing five feet for the su rface gravel s , we have 125 feet as the
t hickness at thi s l ocali ty of the lower o r dark cl ay and green sand
division oi

'

the group of l aminated sands and “ clay marl s .” The
thickness of the overlying gravel is , however, probably greater than
five feet upon the more elevated portion s of th is region , so that a
greater depth wou ld h ave to be gone through in some places to
reach the yel low and black clays -of

'

th e cl ay marl series .

Remarks on Hawaiian Crania.
— DR . C. N . PEIRCE remarked

that Dr . I. M . Whitney ofHonolu l u , S . I.,
to whom the Academy is

i ndebted for the col lection of crania presented this evening , had
informed him tha t the ancient Hawai ians had two quite d istinct
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MAY 1 6 .

The Presiden t, GENERAL ISAAC J. WISTAR
,
in the chai r.

Fifty - four persons present .

REV . F. C. MORSELL
,
i n connection with the meeti ng of th e

Biological and Microscopical Section , made an il l ustrated com
munication on polarized light under the title “ Taki ng a Sunbeam
apart,

”

(No abstract .)

MAY 23 .

The President
,
GENERAL ISAAC J WISTAR

,
i n the chair .

For ty persons present .

MAY 30.

The President
, GENERAL ISAAC J WISTAR

,
i n the chai r .

Twenty - three persons presen t .

The deaths were annou nced of Edward Bancroft , a member,
May 22

,
1893, and of Dr . Robert Hartmann a Correspondent,

April 2 1
,
1893 .

Papers u nder the following titles were presented for publ ication

Description s oftwo new species of North American Bombycidae
by Herman Strecker .
The Measurement of the Radius of Curvature of the Cornea by

means of the Helmhol z Ophthalmometer ,
” by Henry C. Chapman ,

M . D .

Morris L. Drum and E rnest B. Sangree, M . D .
,
were elected

members .

Otto Staudinger of Dresden , Germany and F. Ducane Godman

of London
,
England

,
were el ected Correspondents .

The fol lowing were ordered to be published
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OBSERVATIONS ON THE JAPANESE SALAMANDER, CRYPTOBRANCHUS

MAXIMUS (Schlege l ).

BY HENRY C. CHAPMAN , M . D .

Question s as to wh at consti tute a good or a bad species, whether
a species shou ld b e elevated to the rank of a genu s

,
or degraded to

that of a variety
,
con cerning which naturalists at one time dis

puted so vehemently , have lost m uch of thei r in terest in the l igh t of
evol ution . Indeed

,
if al l th e extin ct forms of animal l ife could

be reproduced , the gaps now separating l iving
"

ones would be so
bridged over th at th e species

,
orders, ,

families
,
etc .

,
of the systematic

zoologist would cease to have any significance whatever .
As an i l l ustration of su ch conflict of opinion may be ci ted the

difficulty experienced by natural ists in assigning to the great Japan
ese salamander itsproper position i n relation to other batrach ia, it hav
ing been named successively Salamandm maxima,

‘ Illegalobatmchus

siebold’ii
,

2
SieboZdia maxima,

3
Cryptobranchus japonicus,

‘ e galoba

trachus mayoimus,
5 and

,
finally, if the author

’s interpretation of its

organization be accepted
, Cryp tobranchusmaximus. Inasmu ch as the

Japanese salamander i s not a sal amander, as was supposed by

Sch legel , the name Salamandra was soon set aside , as i t gave an

erroneous idea as to the affinities of the animal . Tschudi, regarding
the form as sufficient ly pecul iar in i ts organization to warran t pl ac

ing i t in a distinct genus
,
designated i t as Megalobatmc/ms sieboldii.

Bonaparte, afterwards , wish ing to do honor to the di stingui shed
natural ist Siebold , who first introduced the Japanese an imal to the
notice of Europe , and regarding i t also as a distinct genus of
batrach ia

,
named it flieboldia. The name Oryp tobmnc/ms was

given as long ago as 1821 by Leuckart
6
to our common Allegheny

hel l - bender . That an imal having been described , however, a few
years later by Harlan

,

7 first as Abranchus, a name soon given up, it

having been previously given by Hassel t to a moll usk from Java,

1 Schlege l , Fauna Japonica, Lugd. Bar. 1838, p. 1 27 , p15 . 6—8.

2 Tschudi
,
Batrachia, Neuchate l , 1838, p . 96 , Taf. v1ii .

3 Bonaparte , Fauna l talica, Tomo II, Roma 1832—1841 . Shee t 1 3 1 see

Euproctus .

4 Van der Hoeven ,
Proc . Zoo . Soc . , London, 1838, p. 25 .

5 Boulenger, Catalogue of the Batrachia Gradientia, London, 1882 , p. 80 . Cope ,
The Batrachia ofNorth America,

Washington , 1889, p. 37 .

6 Isis von Oken, jena, 1821 , p. 2 39.

7 Annal s ofthe Lyceum ofNat . H istory, New Y ork
, 1824 , pp. 22 2 , 270 .
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then as Menopoma alleghaniensis, natural ists , at l east in th is country,
in speaking of the hel l - bender usual ly refer to it even now as the

Menopoma, of course improperly , as the name Cryptobranchus, hav
i ng priori ty, shoul d be used in preference . Van der Hoeven8

regarding the se - cal led Japanese salamander as essen tially i n its
organization nothing but a big hel l—bender or Menopoma, named it

Cryptobranchusjaponicus, the Menop aina of Harlan being then con

sistently designated as Cryp tobranchus alleghaniensz
’

s
,
and the name

Menopoma was set aside .
Boulenger and Cope, high authorities on the subj ect of the batra
chia, regarding. however , as Tschudi and Bonaparte did , the Jap
anese animal as differing sufficiently from the American hel l - bender

( Cryp trobranchus syn .Menopoma) to warrant placing it in a distin ct
genus, have revived in recent times the old name and designate i t
n ow Jllegalobatrachus maximus.

In dissecting recently a fine specimen of the Japanese animal ,
measuring 46 in ches in length ( 1 15 cent .) which l ived for a number
of years in the Philadelph ia Zoologi cal Garden , the author was much

impressed with the similarity ofits organization to th at of our com
mon hell - bender

, ofwhi ch he has
'

dissected numerous specimen s . It

may not be superfluous therefore to cal l attention to such parts of
th e anatomy of the Japanese batrachian as have not been al ready

described , to those poi nts in wh ich the organization of the Japanese
and American forms agree and disagree

,
finally, as to why, in the

j udgment of the author
,
the Japanese batrachian should be regarded

as a big hel l - bender
,
a kind ofCryptobranchus or Menopoma, rather

than as a disti nct genus Megalobatrachus.

The myology
,
spl an chnology and nervous system of the Japanese

animal h ave been described by Goddard
, Schmidt and Van der

Hoeven .

9 Peculiari ties of th e hyoid apparatus and ofthe muscu lar
and nervous systems are incidentally al luded to by Fischer ,

10 more
particularly in thei r rel ation to the corresponding parts i n the Per

ennibranchiata and Derotremata. The osteology and splanchnology
are wel l considered by Hyrtl‘1 in h is beautiful ly i l lustrated mono

8 TIJdSCll rllt voorNatuurlijke Geschiedenis , 1837—1838, p. 375 .

9Aanteekenigen over de anatomic van den Cryptobranchus Japonicus, Haar

lem
, 1862 .

10 Anatomische Abhandl. iiber die Pe rennibranchiaten und Derotremen, Ham
burg. 1864 .

1 1 Cryptobranchus Japonicus, Vindobonae , 1865 .
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characters . In this connection i t should be stated , however, as the

previous measurements made differ very considerably, th at those of

the author, viz . 1
1
3 mm . in the longest and 3

1
2 mm . - 1n the shortest

diameter
,
agree most closely with those of Gul l iver . The disposition

of the gen ito - urinary apparatu s i s essential ly the same as that

wh ich general ly obtain s in the male derotrematous batrachia. The
form

,
position and relation of the testicles

,
th ei r ducts passing into

the u pper part of the Wolflian bodies
,
the d ucts from the latter pass

i ng in turn into the common genito - urinary du ct
,
the Openings of the

latter and that of the bl adder in to the cloaca
,
are so wel l shown by

the representation s from nature
,
Pl ates VI, VII, and th e accompany

i ng diagrammatic figure , Plate VII, fig. 2
,
th at any particular

detailed description of the same is unnecessary.

Whatever may be the views of zoologists as to the natural afiini
ties of the Japanese batrachian , there has never been any difference
of opin ion among anatomists on this point ; at least al l th ose who

have had the opportunity of d issecting the an imal have regarded it

as a large Oryp tobranchus or Menopoma, the two animals resembl ing
each other so closely i n their organization . Thus

,
for example

,
the

skul l of the American Menopoma i s a mi niature of that of the Jap
anese form . The hyoid apparatus i n both animals consists of the

b asi - hyal , glosso - hyal and cerato - hyal constituents . The glosso -hyal
is

,
however, sometimes subd ivided into two pieces in Cryptobranchus,

while the cerato -hyals i n the Japanese animal differ from the homo
logons parts in the American one i n being usual ly17 unsegmented

,

gristly and j oi ned to the glosso~hyal . While it i s true that in the bran
chial arches of the Japanese form only the first and second pair per

sist
,
the remaining two pai rs, corresponding to the th ird and fourth

pai rs of the American form , disappearing, it wi l l be observed that
those pairs which’ persist i n the former agree with the corresponding
ones i n the latter i n that the first pai r is unsegmented and that the

second pair i s segmented and ossified. It shou ld be mentioned

in this connection that the first pair of arches in the Japanese
an imal unite at thei r i nner ends, whereas the corresponding pai r
in the American animal remain ununited . The uro - hyal bone is

,

however, absen t i n both animals .

1 7 Stannius, Handbuck der Zo 1 tomie , zwe ite r Thei l , Berlin, 1856 , S. 64— “Auch

Salamandra maxima besitz drei Bogen : e inen vordersten knorpeltgen, dessen Sci
tenschenkelje aus zwe i Stiicken bestehen .

”
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Except in the points of disa

greement j ust mention ed , condi
t ioned th rough the absence of
the gi l l opening, i t w il l be ob

served that the hyoid apparatus
o f t h e Japanese batrachian

agrees essen tial ly with that of

the American one . The general

character of the brai n and the
manner in which the cranial
nerves arise and are distributed

,

are essentially the same in both
batrachians .

As might be expected on ao

count of the similarity in the

skeleton of the two animals the
di sposition of the muscles i s essen

t ially the same . Indeed , as re

gards the crani al muscles
, the

Brain of C7j¢ tobrmzclzus maximus.

only noticeable difference 18 the
C H

,
cerebral bemis heres ; o o tic

lobes ; Cr, cerebellum ;
p
M

,
medlilla

F
S
,

absence in the Japanese bat rach
spinal cord ; 1 , II, III, IV,

V
,
VII

,
ian of the constrictores and adduc

cranial nerves' tores arcuum and the modifica
tion of the levatores arcuum conditioned by the absence of the gi l l
open ing. The remain ing importan t muscles of th e skul l and hyoid

apparatus
,
su ch as the temporal

,
masseter, d igastric, sub - mental is

,

sterno - hyoid
,
genio - hyoid an d cerato - hyoid

,
are di stributed in much

the same manner in both an imal s .
The al imentary canal with i ts appendages , does not differ i n the

Japanese batrachian in any respect from that of the American form
except that i n the former animal, j ust within the lower j aw ,

two

larger racemose glands , about two i n ches l ong, were fo und , the
ducts of which Opened on the floor of the mouth . From thei r
position and structure it is to be inferred that these gl ands
are sal ivary in function . Up to the present time, however, neither
submaxil lary nor any other k ind of distinct sal ivary glands have
b een observed in the amphibia . The only notable difference i n the

disposition of the vascular system in the Japanese an imal as compared

wi th the American i s that in the former there are three branchial
vessels

,
1
,
2
, 3 ,Pl ate V ,

fig. 1 , while in th e latter there are four .
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The manner , however , i n wh ich the blood passes to and from the
l ungs is th e same i n both animals . The genito - urinary apparatu s of
the Japanese Menopoma does not d iffer from that of the American
an imal . As in the case of th e skul l , the latter i s bu t a miniature
of the former .
From the above resume of the organization of the two batrach

ians , i t wil l be observed that the Japanese differs from the American
animal in one essential respect

,
and on ly one

,
viz . : i n the absen ce of

the spi raculum or gi l l open ing, and the modification of the hyoid
apparatus conditioned thereby . That l ittl e or no importance can be

attached to the presence or absence of the Spiracul um as serving as a
generic character or as warranting the establ i sh ing of the di stinct
genus JlIegalobatrachus, i s shown by the fact of the spiracu lum not

being always presen t i n Menopoma. At least
,
in one i nstance

,
its

absen ce was observed by Boulenger.

18

If the v iews here advanced as to the nature of the Japanese
batrachian be accepted , if i t be admitted that it is a large Menopoma

a Cryp tobranchus— it wil l i l l ustrate once more
'

the t ruth of the

Linnaean maXim : una nota non facit genus
,

” the true affinities of

an an imal b eing determ i ned
,
not by the presence or absence of a par

t icular st ructure , but by the character of its entire organization .

The position occupied by the Japanese Cryp tobranchus or MenOpoma

among the Urodela
,
if the an imal be admitted to b e such , wou ld

then be between the Derotremata and Myctodera
,
according to the

old classification of Stannius,
19 bridging over the gap between these

groups to su ch an exten t that thei r taxonomic value loses most of

i ts significance .

Perennibranchiata
I

Urodela {
I

alleghaniensis

LAbranchiata max imus

Myctodera

In conclu sion i t may not be un interesting to cal l attention to the
fact that the Japanese Cryp tobranchus was not always restri cted to
Japan and China as it appears to be at present, i t having , at one

18Op. cit . p. 82 .

19 Stannius
,
Op. cit . S . 4 .

Siredon
S iren
Proteus
LM enobranchus

AmphiumaDerotremata
Cryptobranchus

Cryptobranchus

Triton
Salamandra
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OBSERVATIONS ON VALLONIA.

BY DR. V . STERKI .

The genus Vallonia, established by Risso
l as early as 1826 has

been general ly accepted only of late years . It has been ranged
under d ifferent groups of Helix by variou s writers

,
and later

regarded as a subgenus . In Ameri ca; Morse
2 was the first to treat

i t as a genus
,
and he was fol lowed by W. G. Binney (Manual Am.

Land Shel ls , p.

Acanthinula Beck and Vallonia h ave been united by Kobelt , and
after him by Dr . v . Ihering

3 to form Theba, a subgenus or genus of
Helix. Pilsbry,

i n h i s Checkl i st,
“ has placed Acanthinula as a

section 1under Patula, and Vallonia as a section under h is subgenus

(or genus) Polygyra (Say) , but subsequently
5 he regarded Vallonia

as a genu s .
There are a few points known of the anatomy . The absence of a

secondary ureter
,
according to Braun and Boehme

,
as cited by v.

Ihering,
6 i s characteristi c. As to the gen ital i a

,
a dart sac is said to

be present
,
and there is a flagellum to the pen i s ; glandulae mu cosae

were not found by Lehmann or by Moquin -Tandon
,
as cited by V .

Ihering ( l. yet appear to be present , as Pilsbry ( l. c.) ranges our
genus under the group Belogona with dart sac and mucous
glands Furth er anatomic examinations of al l the soft parts of
the body are necessary . My own observation s are not ready for

communication .

The comparatively large n umber of species and forms known at
present

,
al l somewhat simllar as to the shel l and the rather charac

teristic and uniform configuration of the radula and j aw ,
tend to

prove the individual ity of the group as a genus , and that it i s a wel l

defined one.

1 Hist . Nat , de l
’
Eur. Merid. iv , 1826 .

2 Observat ions on the Terrestrial Pulmonifera ofMaine . Journ. Portl. Soc . of

Nat . Hist
,
1864 , pp. 4 and 2 1 .

3 Morphologie und Systematik des Genitalapparates von He l ix. Zeitschr. t.

w iss . Zool . , 1892 (pp. 386—520 , pl. xvii i and xix) p. 480.

4 Nomenclature and Check - List ofNorth American Land Shel ls. Proc. Acad.

Nat . Se . Phi lade lphia, 1889, pp. 191— 2 10 .

5 Pre liminary Outl ine ofa new classification of the Hel ices, Ibid. , 1892 , p. 396 .

6 L . c. and Les re lation snaturelles des Cochlides e t des Ichnopodes. Bul l . Scien
t ifique , Paris, 1891 , p. 214 .

— Unfortunate ly, Lehmann, lebende Schnecken, is
not accessible to me .
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As with the genus so i t was with th e species ranged under it .
Mul ler7 described Helix pulchella and costata

,
and for nearly a

centu ry
,
even up to ou r own time , almost al l writers united them

in on e species , under one or the other of the two names, generally

pulchella, regarding the other form as varietal . The fact alone
that the two forms

,
evidently of

'

very ancien t origin l ike the whole
genus

,
have persisted as such

,
side by side almost everywhere, over

a very wide area , i s sufficient to prove thei r distinctness , not to
speak of the really marked differences of the shells . Only in the
l ast decades

,
however

,
has th is conviction become prevalent ; and in

America
,
Morse ( l. c.) was the first to express th is Opinion . Ou

closer study , conchologi sts admitted that there are quite a number
of other species besides the two standard ones .
But of many of them i t i s difficult to judge . 1 . Their anatom ic
characters have not

,
especial ly th e geni tal ia

,
been studied suffi

ciently,
and i t i s not known whether they present any specific pecu

liarities
8 apart from those of the j aw and radula. 2 . The material

at hand
,
considering th e shell s alone

,
i s insufficient to allow the

formation of a j udgment whether certain forms are specie s, varie

ties
,
or mere local variations and mutations . 3. The shells i n th is

genus are so uniform in size , shape and color , that it takes carefu l
comparison to become fami l iar wi th the forms and their pecul iar
features

,
as wel l as the ranges of variation .

When Mr. Pilsbry requested me to study the genus , I knew very
l ittl e abou t it

,
and was disposed to decl ine . After a conscientiou s

study of the material at hand
,
and the l iterature accessible, I

bel ieve I have effected something to promote our knowledge of
these minute and in teresting moll usca . This paper, i n the absen ce

of anatomical study and of specimens of many publ ished species, i s
not a monograph of the genus . It may, however, serve as a guide

to further investigation s.

To Mr. H. A. Pilsbry I am especial ly i ndebted for much informa
tion

,
references to literatu re

,
etc ., and I take this Opportunity of

tendering him my hearty thanks .

GENERAL DESCRIPTION .

Soft parts. — They are , in general aspect, l ike those of Helix, but,
as already pointed out, there is no secondary ureter . A few other

7 0 . F. Mul ler, Vermium H istoria, 1 774 , pp. 30 , 31 .

8 Such ditierences
,
however

,
may be looked for as probable , as such have been

found among nearly re lated species ofother groups ; conf. e . g. v. Ihering
’

s book

on the geni tal apparatus ofHelix
,
ci ted above .
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features have been indicated above and wil l not be repeated here .

Owing to the ki ndness of several conchologists, I have had l iving
examples of a number of species Vpulchella, excentrica, costata, par

vula,
albula

,persp ectiva
— a nd I have, besides observing the animal s ,

examined the jaw and radul a, necessarily deferring further anatomi

cal studies .
Thefoot is smal l in proportion to the shel l , being scarcely as long

as the diameter of the l atter in the species seen . It is colorless,
transl ucent

,
as i s also the head , so that the i nternal parts are see n

rather indistinctl y from above— the j aw, buccal body , oesophagus,
with morsels of food and numerous minute ai r bubbl es at times

passing it , and even the cerebra l gangl ia being observable with a
good lens . A fine, raised median l ine ex tends from the head over
the neck . A very fine but distinc t l ine makes a narrow margin

or seam above the longitudinal edge of the disc or sole , which
shows abou t 8 to 1 0 distin ct crenulations on either side from head to
posterior end . The rai sed parts are separated by very fine l ines

,

grooves or hyal ine septa
,
wh ich

,
on the posterior part

,
have some

what the appearance of an inverted honey - comb
,
as the septa are

impressed . At the tai l a sl ight groove, l ike a rudimentary mucous
pore, seems to be presen t . I could not determine distinctly separa

ted or defined longitudinal areas in the sole , so that there is no tru e
lo comotive disc as described byW. G. Binney, th e whole sole being
probably comprised in such a disc

,
si nce th e l ateral parts are want

i ng, as i n many Hyalinia, etc . The locomotive waves or undula

tion s extend over the whole w idth of the disc, and even on the mar
gin above

,
succeeding each other rapidly and often somewhat irregu

larly, advancing from the posterior end , about five at the same time .
They were seen when the animal was retiring in the sh el l and only

th e posterior part of the foot sti l l proj ecting and not attached to
anything. In the sol e are seen n umerous very small white dots ,
such as are found in almost al l ou r l and and fresh water Gastero

poda .

The eye-

p eduncles are slender, very little if at all th ickened at the
ends

,
glassy

,
with very finely gran ulated su rface ; inferior tentacles

short bu t distinct. There are two rather large h orizontal flaps or
lappets at eith er side of the mouth

,
bu t their margin s are not cren

ulated as i n Acanthinula harpa. In several species , su ch as pul

chella, excentrica, albula, I found the edge of the mantle slightly
colored with a ru sty pigment at the periphery

,
but varying in th e

different fo rms ; probably it wil l be found in all species .
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stronger and somewhat i rregu larly distributed , i rregul arly dent icu
l ating the superior and inferior or cutting edges . In fig. I

,
Plate

V III, they are exactly drawn from a j aw of V. pulchella, en larged
about 300 diam . ,

and i t is d istinctly seen that one rib stands
regularly on either side of the not otherwise marked median l in e ,
being more distan t i n th e superior part

,
then approximating to

near the cutting edge. The other ribs
,
about 12 on either side

,

stand somewhat i rregularly
,
sometimes in pairs. Near the ends

of the j aw they become , rather abruptly, quite fine, visibl e on ly
under strong enlargement, so that otherwise these parts appear to be
smooth . Whether thi s formation of the j aw is derived from a

goniognathous one in th e embryonal stage remain s to be determined ,
b ut it i s probable

,
the more so if

'

we compare i t with the jaw of
'

V.

parvula (Pl ate V III, fig. R) . There the ribs , especial ly those on
the middle of the l ateral parts

,
were not simply and symmetrically

raised , but thei r sides are steep, abrupt outward, more gently slop
ing inward . Thus they give the impression of pl ates originally sep

arated and grown together by subsequent growth .

In the middl e and upper part of the j aw
,
very fine, dense, some

what i rregul ar
,
horizontal striae,

” apparently undul ating, evidently
l in es of growth

,
corresponding with the ribs

,
are Visible .

From the main pl ate or j aw proper
,
a rather strong posterior

pl ate springs from the whole inferior or cutting edge
,
extends back

ward withou t interruption and tapers into the long and strong

hyal in e tenacul um membrane of the j aw . It ev idently serves to
reinforce the j aw

,
and especi al ly the cutting edge . Plate VIII, fig.

I, shows i t as seen from the fron t th rough the mai n pl ate, from a to

b
,
on one side

,
both i ts contours being plain ly visible . When the

j aw i s resting on its front side th e posterior plate may conceal the

cutting edge from sight
,
and then the l atter appears to be quite

even
,
not denticulated

,
especial ly so in the median part. How far

this formation of th e j aw is present i n o ther land - pu lmonates
,
I do

not know— very probably there are many intermediate stages . In
Patula striatella I have found it almost exactly the same as in Vallom

'

a

and in the Zonitidce ; in Zonitoides Iigera Say, th ere is a di sti nct
indication of it

,
though with some modifications.

The j aw, especial ly i n the species where i t i s comparatively stout ,
presents qu ite different aspects

,
according to the side and d irection

from which i t is viewed . Thus we may understand partly the fig
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ures of Morse (Z. c., V. mimcta) , ofW. G. Binney ,
9 i n wh ich , i n har

mony with the descriptions
,
the superior and cutting edges have

eviden tly been mistaken for each other . The j aw was somewhat
softened by strong caustic alkal i

,
and the obj ect drawn was evidently

extended by pressure.
The radula, orl ingual membrane , bears markedly differen t cen

tral
,
lateral and marginal teeth . I found from 23— 33 i n a tran s

Verse row,
the former number in cyclophorella and p ersp ective , th e

latter in parvula. Morse counted 23 i nminuta, W. G. Binney 2 1 in

pulchella. The difference may be partly explain ed by the rather
strong enlargement used by me

,
and partly by local variations.

The number of transverse rows varies from 63 i n cyclophorella to 84
in excentrica

,
and there i s

,
as everywhere, some i ndividual variation .

The size of th e radula is n ot always in preportion to the shel l . In

pulchella it is about mm . long, and wide ; i n excentrica

with the shel l rather smal ler, the dim ensions were found and

0 24 respectively . One transverse row measures 0 01— 0 01 1 i n length ,
while on ly 00 09 in p erspective .

The c entral tooth i s smal l
,
its pl ate of attachment narrow, as long

as the
'

row space
,
th e posterior end somewhat wider in various

degrees . If not careful ly examined
,
this may appear so i n a higher

degree than it really i s
,
since the pl ate is not eXactly i n the same

level .
'

The side edges of the posterior end are cu rved up

and the angles are proj ecting l ike cusps . Plate V III, fig. P,

shows a central tooth of V. parvula Viewed in half profile with
these angles proj ecting almost beyond the lev el of the cusps . The

reflection at the front end is smal l
,
short

,
and bears 3 cusps, th e

median about 1— 1 as long as the pl ate . The side cusps are very
small

,
sometimes hardly perceptible . There are, as a rule, 3—4 per

feet laterals
,
bicuspid

,
a larger mesodont and a smal l ectodont , the

former with a distin ct free cutting point, the latter with j ust a trace
of it . The plate of attachment is almost as wide as long , and the
posterior part of the edge i s curved up, as i n the central s , with the
angle proj ecting

,
al so l ike a cusp . It doubtless acts as s uch , since

i n the oldest teeth
,
where the cusps are nearly worn off

, th e same
is true ofthese posterior distal angles, i nclu ding those of the cen tral
tooth as represented i n PI. VIII , fig. G. On the fourth or fifth
tooth sometimes the remains ofthe two cusps are no l onger coherent ,

9 It is evident ly the same cut
,
but in diffe rent posi tion and it must be noted

that Morse , Z. c. ,
in all his figures, has the cutting edges above

,
whi le W. G . Em

ney in his Manual
,
has them dire cted downward.



240 PROCEED INGS OF THE ACAD EMY OF [1893 .

but isol ated in th is state. In th e first lateral th e mesodont i s large
,

as long as the plate or more so ; then i t becomes gradually shorter
til l i n the l ast perfect lateral it scarcely reaches beyond the middle

ofthe plate. The ectodont i s always smal l , but in some in stances I
have seen it longer in the l ast lateral than in the one preceding .

W. G. Binney says ( l. c.) th at th e posterior mesial ( i n ner) angle of
the plate i s suppressed . As a rul e

,
I could see that angl e wel l

formed in isolated teeth
,
al though not proj ecting.

Outside of the laterals follow 2 or 3 transition teeth, of which at

least the first mesial might range with the laterals
,
as there is a

wel l formed though somewhat shorter plate with the distal angle

not proj ecting and two cusps ; the mesodont becomes longer

again an d the ectodont simple or subsimple
,
but finely double

poi nted , which spl itting becomes more marked i n the next fol low
ing tooth

,
thus resembl ing more the true marginals (Pl. VIII, A, 5

and 6 , B 5
,
C 5 and

The mesodon t is of a pecul iar formation i n these transition teeth .

As i l lus trated i n P] . V III, A 4 , B 5 , C 5 ,D 5 and 6 , F 4 and 5, it
becomes obvious th at the true mesodont is rather di sappeari ng

,

while
,
i n fact

,
a different cusp, another el ement, grows out from it ,

or rather
, on th e mesial side of it , i n cl ose connection with the plate

of attachment
,
whi ch then becomes the mesial cusp of the true mar

ginals
,
in whi ch the pl ate of attachment does not reach beyond the

reflection. In these , the d istal cu sps , corresponding to the multi
p l ied ectodont , i n crease in number up to 3— 5 and even 6

,
gradually

b ecoming smal ler and obsolete toward the distal end of the single

tooth as wel l as of the row so that
,
as a ru le, the last tooth is

simply a small , wide, transverse bar , without any perceptible cu sps .

At the same time these cusps become longer, l ike the teeth of a

comb
,
so th at the marginal s may be said to be rather pectinate than

serrate. In some species, there is a pecu liar formation of the mi ddle

marginal s
,
especial ly i n V. excentm

'

ca (Pl. V III , fig. B, 7 in
wh ich the cusps do not stand singly on the base, but on a common

socle
,
thus giving the tooth a fan - l ik e appearance . The same i s

seen
,
but in a l esser degree

,
i n V. cyclop horella,

Pl. VIII , fig. E , 7

1 1 . In these teeth the mesial cu sps are particul arly d irected in

ward .

Shell.— It has al ready been said that the shel l s of al l theVal lon ia

species are remarkably un iform— there is moderate d iversity in size,
th e smal lest averaging 2 0 ( some specimens the largest about
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abruptly to the aperture , while the back of th e whorl keeps straight,
horizontal (Man . Conch , PI. 32 , fig. 25) or even a l ittle ascending, to
the very margin , as we see it i n V. parvula, and in some forms of

V. costata, while i n most of them , (3) as a rule, the whole whorl
descends sl ightly (Man . Conch ,

PI. 32 , fig. 4 . Sti l l others have
the last whorl near th e aperture markedly and decidedly enti rely des

cending, so as to form a distin ct curvature of the back as in V.

perspectiva (Man . Conch . PI. 33
,
fig. 42) , cyclophorella (Man . Conch ,

P1. 33, fig. 37) and others . The suture either descends comparatively
more than the other part

,
or not so decidedly

,
as i n the Kroellwitz

V. tenuilabris (f? ) These formations have a marked influence on the
shape and direction of the aperture

,
for th e latter wi l l necessari ly

be more in cl ined where the last whorl is strongly decurved . Where

only or principal ly the suture descends
,
th e aperture wil l be more

circu lar , an d less crescentoid , as becomes apparen t at once if we
compare V. pulchella and excentrica with par

fuula and costata.

In different forms the last whorl not only descends to th e aper

ture
,
but prev iously to that ri ses more or less gradual ly to or above

the n iveau of the penul timate whorl (Man . Conch , PI. 33, fig. 33,

thus causing the spire to appear somewhat papilliform,
if

'

th e

shel l i s v iewed from the fron t . This we find most marked i n V.

cyclop horella,
tenut

'

labris (Man . Conch ,
PI. 33 , fig. and others i n

wh ich the penultimate whorl appears narrowed above (Man .Conch ,

PI. 33, fig. This ascending i s d irectly associ ated wi th rapid
recession outward as seen in those species at th e base. The same
th ing

,
though l ess strongly marked

,
i s found also in many speci

mens of V. costata, and, not infrequently , in pulchella. We have in
Helix (Pedinogyra) cunninghami Gray ,

10 a
l

very i l l ustrative model

of the described configuration of th e l ast whorl , especial ly on the
upper sid e.
The aperture is d escribed as being more or less obl ique . We
must here distinguish its direction as compared with the vertical
axis ofth e shell, which may be cal led its inclination ,

from its direc
tion compared with the horizontal ax is

,
or its obliquity. The latter is

very marked in V. parvula and p erspective (Man . Con ch
,
PI. 33. fig.

42) and others, where a prolonged horizontal l ine through the aper
ture woul d j ust touch the circumferen ce of the shel l , th at i s , would

be tangential , or cut off a very smal l part of it . We find the con

10 In Tryon
- Pilsbry, Man. of Conch , (2) VI, pl. 2 , fig. 30 , it is we l l shown ,

al though not especial ly ment ioned in the text (p.
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trary i n V. alt'ilis (Man . Conch , PI. 32 , fig. where th e aperture
is also very littl e in cli ned .

As to the shape of the aperture
,
there are two prin cipal groups of

species— in one i t i s nearly circular
,
no wider than high or rarely

so ; i n the other the transverse diameter is greatest, and the aperture
i s ovoid or pear- shaped . Most forms of the l atter group have no

th ickened l ip , as a ru l e, whi le those of th e former may be of the
same character, or provided with a more or less strong white l ip .

In a few forms the peri stome is simple and straight
,
as in V. pollin

ensis and V. altilis, whi le in most it i s everted (or reflexed
”

) i n

various degrees and rather abruptly
,
as in pulchella, costata, etc ., or

more gradual ly as i n cyclophorella. It must be special ly no ted that
i n al l instances the peristome is straight above

,
not everted

,
at the

su ture and for a greater or l ess d istance from it . This wi l l not be
repeated as a general character in the special descriptions .
It remains to say a few words in general about the structure of the

surface of the shel l . Ribbed and plain species have been distin

guished, but there are al l possible intermediate forms between these
extremes

,
and i t may be added at once that even in the same species

considerable variation may be found
,
e . g.

,
in V. pulchella and cos

tata. What we general ly cal l rlbs are membranou s el evations or
dupl icatures of the epiconch, and , properly speaking, they do not

deserve that name . They vary from very coarse and rather distant,
and equidistant , as in some forms

'

ofV. costata, to qui te fine and
crowded , and more or less i rregul arly set . I counted from 22 ( V.

costata var. amu'
rensis) up to nearly 70 ( in V. cy010p 71.orella) on the

l ast whorl . These membranous ribs generally stand on stronger

striae or fine ribs of the shel l itself. But in some species there are
rather strong true ribs devoid of membranes

,
as i n V. gracilicosta,

Reinh. To what degree the variabil ity may go is se en in V. costata

var. heleetica, wh ich has not a t race of membranous ribs and the
“ shel l ribs ” are very fine striae, Visible on ly with a good lens. It
i s n ot sufficient

,
then

,
to say in descriptions

,
th at a shel l is ribbed

or not ribbed , bu t the character of the ribs must clearly be

stated , as this is a prom inent character . On th e dead shel ls , and
sometimes partly on the l iv ing

,
the epiconch loosens and becomes

lost by the action of th e water or atmospheric influences, and with
i t disappear the membranous ribs . Su ch specimens

,
mixed with

more or less perfect ones
,
are especial ly found in drift material s

along ri vers and st reams . It is unnecessary to say that fossi l shel ls



PROCEED INGS OF THE ACADEM Y OF [1893 .

are almost always i n this condition , and it may be impossible to
know whether they original ly h ad such ribs or not

,
if they be of a

form not represented in the recent fauna .

It seems that there are also differen ces in th e surface sculpture off

the n ucleus or the ( about 1 3) embryonal whorl s . While in the rib
less species V. pulchella, excentrica, declivis— it i s

,
as a ru le

,

smooth , the ribbed V. costata and related forms have it marked
with fine, rather dense revolving, raised li nes (Man . Conch P] . 33,

fig. about 1 0 or less , on the Visibl e part. Whether they are

also present below th e periphery of the embryonal shel l I am

unable to say .

Habits of the animals.
— I have seen l iving specimens only of V.

pulchella, excentrica, costata, albula and p ersp ective (ofthe latter on ly
one) . They were kept in confinement for weeks . As we find

matu re and young specimens at al l times
,
i t seems that their propa

gation, as wel l as the duration of l ife, are not bound to a certai n

season . Thei r movements are sl ow and somewhat unsteady— evi
dently i t is not easy to carry the comparatively l arge and heavy shel l .
It occup1es 15—30 se cond s i n transversing a Space corresponding
to the diameter of the shel l . They shun l ight decidedly, as do most
of our North American l and snai ls . I repeatedly observed indiv id
uals, when brought into day or lamp - l ight

,
moving sl owly with

h ead and disc only a l ittl e proj ecting
,
th e eye peduncl es quite short ;

when they were shaded
,
the l atter stretched out and the motion

grew more l ively ; when in ful l l ight again , th e animal became
evidently u neasy

,
made a few quicker motions

,
and changed its

direction . It was general ly several secon ds
(

before perception was

fol lowed by motion . To j udge also from oth er experiments, sigh t
seems to be very imperfect . It is n ot on ly in this group of moll uscs,
but in oth ers

,
qu ite un l ike the sense of feel ing

,
which i s more acu te .

The heart is
,
as i n o ther mol l usca, strongly infl uenced by tempera

ture and the degree of general activ ity or rest . In a temperature

of about 50— 60
° F.

,
it contracts at a very slow rate, about 20

25 per minute
,
but variously i n differen t individual s , aswil l be seen .

from the fol lowing observation Oftwo mature V. pulchella ly ing

on the table at a temperature of about 65° F. ,
on e had the heart

contracting 72
,
th e other 32 times per mi nute ; after they had been

on my warm hand for about two minutes , the heart of the former
made 1 10, of the latter 68 contraction s per minute . They are able

to l ive under water for a considerab le time, even for several hours ;
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SPECIAL DESCRIPTIONS .

Si nce the number of species has increased considerably in the l ast
decades

,
they shou ld be described as exactly as possible, especially i n

Vi ew of the above facts . Thus I th ink al lowabl e the al teration of
previou s description s of several species

,
especi al ly V. pulchella. and

costata, i n some poin ts wh ich proved to be essential in exactly
characterizing them ; and there i s no use i n citing the older
descriptions,

1 1 or in especial ly mention ing the changes made— the
former are found el sewhere

,
and a comparison wil l show th e

latter at once .
In spite of some striking differences in the formation of the shel l

,

it appears to be impossibl e to d ivide the species under wel l - defined
subgenera or sections, as there are intermediate forms everywhere,
and the anatomy , especially of the j aw and radula , furni shes no

reason for doing so. An attempt, however, has been made to
arrange them in natural groups, in

1

th e table after the speci al

description s .
It might be thought usel ess to name many varieties ; but this
cou ld hardly be avoided after careful study of the forms

,
and more

of this h as been done among larger mol lusca.
Judging from Morse

’s andW. G. Binney
’

s description of Patula

(Planogym) asteriscus Mse. , I supposed th is species might be a

Vallonia. One specimen was not softened sufficiently to be exam
ined thorough ly. The radula, however, showed the essential char

acters of Vallonia. Fresh specimens
_ must be studied . Yet the

finer surface stru cture of the shel l i s d ifferen t from that of al l true

Vallonia I have seen : the nucl eus is thickly set with m inute pits
somewhat elongated radial ly, and the post- embryonal whorl s show
microscopic revolving lines

,
as figured by Morse (l. To j udge

from Morse’s ( l. figure 51 . p. 24 , of the front part of the animal ,
th is would also not agree with that of Vallonia.

v. pulche l laMul ler . Pl. V1 1 1 , fig . A, G. H,
1
,
K

,
L. Man .Conch. ,

PI. 32, fig.

He] . pulc/ze/Za Mul ler, Verm. Hist , II, 1 774 , p . 30.

He] . pu/c/ze/la Auct .
He] . paludosa Da Costa, 1 780 .

Hal. mysta/Zz
'

na D il lwyn , 1817 .

1 1 It may be ment ioned that they do not always agree among themse lves
,
and

that diffe ren t forms have been comprised under one name and diffe rent characters
regarded as essential or otherw ise by various authors.

12 Plates 32 and refe rred to throughout this paper, w i l l be found in Tryon
and Pilsbry

’
s Manual ofConchology VIII.
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Hal. pzz/ z /zc/la var. [avzzgata Moq .
- Tand. , 1855 , a. o.

Hal. w izmmSay, journ . Acad. Phila. , 1817 , p. 123 .

Hal. minute Say, Nichols. Enc .
,
cd . 3 , 1819.

Va/lom
’

a minnz‘a Morse , Pulmonifera ofMaine , 1864 , p. 2 l (part) .
Va/Zmzz

'

a minu te Tryon , Am. Journ . Conch , III, l867 , p . 36
VaZ/mzz

'

a W. G . Binney, Terr. Mol l . V . , p. 344 .

Vallozzz
'

apu/c/zeZ/a W. G. Binney, Man . Am. Land She l ls, 1885 , p. 77 .

Shel l of medium size
,
first moderately

,
th en for the last whorl

widely umbil icated
,
co nvex or depressed conic above

,
pale horn or

straw colored
,
transparent or milky Opaque, finely and densely

striate, somewhat stronger and rather regul arly at the sutu re and
the umbi li cus, sh ining, smooth at the nucleus ;

13
whorls 31 - 4

,
rather

rapid ly increasing
,
with a rather deep sutu re, the l ast comparative ly

large , wel l rou nded , l i ttl e expanded toward the aperture, not de
scending in front or sl ightly so at th e suture ; aperture moderately
oblique and i ncl ined

, 2 ci rcular with umbil ical margin a li ttl e
more straigh t and sl ightly protracted peristome decided ly and
rather abruptly everted

,
with a strong, white l ip, th inner at eith er

end .

Diam . maj . 2 4
,
min . 2 0 , al t ; 1 2 mm .

Soft parts as described above for the genus . The l iver was found
quite various in col or : l igh t yell ow to lighter or darker brown , as

has been noted above . The action of th e heart also is described i n
the general description .

The j aw (Pl. VIII , figs. H,
I
,
K

, L) i s rather strongly cu rved

with obtuse ends
,
and no median proj ection on the cutting edge .

The latter is more or l ess denticul ated , i rregularly, corresponding
with the 18— 25 variously coarse , rather sharp, l ongitudinal ribs
i rregularly distributed over the front pl ane of the jaw. For detai ls

see general description
, p. 235. The width of the j aw was found to be

0 13—0 23, the height mm .

The radu la (Pl. VIII , figs. A, G) has 65— 70 transverse rows of
27 teeth i t h as al ready been said that Morse and W. G. Binney
counted 23 and 2 1 . There are three perfect laterals, with ratherstrong
mesodonts, rapidly dimin ishi ng in si ze from the first to the th i rd .

The fourth and fifth make the transit ion , and at least the former i s
differen t from the t rue laterals on ly by the longer mesodont of the
pecul iar formation described above . In the fifth

,
which sti l l has a

well - formed though smaller plate, th e mesodont is of the same char

1 3 Y e t
,
in a singl e specimen ,

I have seen few indist inct short l ines.

1 1 The alt itude given here
,
and for all the fol lowing species, is of the whole

she l l , since it is almost impossible to re l iablymeasure in any other way.
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acter as in the true marginal s. Sometimes in th e fourth
,
and even

in the th ird tooth
,
the ectodont , though essential ly simple , i s finely

double - pointed
,
and i n the same longitudinal rows single and

double- poi nted ectodonts may be seen irregu larly alternating. The
sixth

,
though a marginal in its configuration ,

st il l makes the transi

t ion , sometimes having an ind ication of a plate reaching beyond the
reflection, and bearing only two outer cusps, rather short and a pro
longat ion d istal - ward with room for additional cusps, of which there
i s sometimes ju st a trace in the form of a very short b lun t fourth one .
The true marg i nals show 5 6 cusps

,
moderately l ong

,
in the 7th

9th, the mesial one bei ng somewhat longer than the second ,
and sl igh tly directed inward . The 1 2 th tooth l ike the fol lowing, is
a fine transverse bar, only finely serrate, whi le the 13th or last,
general ly shows hardly a trace of cusps .

One example showed a pecul iar feature of the radul a : At the

fron t end
,
for abou t 1 5 transverse rows

,
the cusps

‘

were worn off

almost enti rely by rasping
,
as usua l ( compare fig. G,

Pl. V III) , but
here the cusps of the last few rows were less so than the others . For
thi s there can be n o explanation but that afte r a period of com

parative rest one of greater activity fol lowed .

The fol lowing dimensions of the radula were found in several
fresh ind ividu als

,
as wel l as in those treated with alkali : l ength

width mm . ; l ength of transverse row about

mm .

A younger specimen
,
of about 1 5 mm . diam .

,
had the radula

with 60 transverse rows of 23 teeth , the first 3 on either side being
perfect l aterals

,
th e fifth a marginal

,
with on ly 2 or 3 smal l distal

cusps . The l ast 4 marginal s are w ide and thin transverse bars ,
with qu ite smal l cusps, th e last with none at all .
The striation of the shell is somewhat unequal wh il e qu ite fine

and irregu lar over the m ost part of the whorls, i t is stronger and
rather regul ar at the umbilicu s

,
and also at the suture ; here the

strife appear
,
under the microscope , l ike ribs , abou t mm .

apart
Westerlund says in hi s diagnosis (I. c.) of the presen t species
distinctly angul ar at th e groove- l ike deepened suture .” It made
the same impression on me ; bu t after examining n umerous eXam

ples in differen t stages of growth , i t was found that the whorl s are
equal ly rounded to the very sutu re, and that the apparent angle
was an i l l u sion caused by the reflection ofthe l ight .
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Now and then one is found with a small shell
,
rapidly increasing last

whorl and comparatively l arge aperture
,
strongly recal l ing similar

examples ofHelix thyroides Say. The whorls are
,
as a rule

,
31—3%

in n umber, and on ly the largest shel ls have 4 or nearly so. There
is some variabi li ty in the size and shape of the umbil icus

,
being in

some nearly as i n excentm
'

ca
,
while in others i t i s almost regular or

funnel - shaped ; yet a marked widening near the aperture is almost
always fou nd .

It has been accepted as a character of pulchella that the last
whorl does not descend at th e aperture . This is only approx imately
true because wh ile not in such a degree as in some oth er species

,

the l ast whorl descends distinctly
,
especi al ly at the suture

,
i n

about one- th ird o r one - fourth of the specimens from different places i n

Europe and North America. The last whorl , moreover, sl ight ly

ascends more at the back than at the suture
,
and specimens are even

found with the last whorl first ascending and then descending

sl ightly but distinctly at the suture , a character which is found more

constan t and more marked in V. cycl0phorella, tenuilabris and

others.
There is some variation also in the size and shape of the l ip it i s
almost typi cal ly stronger in the upper outer part

,
so as to modify

the shape of the actual aperture, as shown in Man . Conch , PI. 32 ,

figs. 3 and 5, the same as i n V. costata, fig. 22 , and pulchellula
Hde .

,
fig. 53. In the upper part also the lip often protrudes

beyond the margin, and specimens are not uncommon where the
strong l ip proj ects on the whol e ci rcumference

,
except at th e ends

(fig. While fresh shells are usual ly of pal e horn color and trans
parent

,
some may be found wh iti sh or m ilky opaque. I found a

colony of about a hundred exclusively so colored some years ago
,
in

Aargau , Switzerl. (drift) .
Lyons, France ( the largest)
Madeira
Washington, D . C

Saco ,
Maine (2 examples. only)

Q uebec,
Brantford, Ontario
T remont , Pa

N ew Phi lade lphia, Ohio
Jol ie t ,
Iowa Ci ty, Iowa
Gree nvil le , Tenn

San Jose, Cal. (greenhouse )
Mauritius
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a garden of New Phi ladel phia
,
al l l iving

,
whi le at other places i n

and around the city they were of the ordinary appearance . I have
seen the same form from other localiti es, yet it seems not to

represen t a true variety .

V. pulchella may be mistaken , when young or immature , for

Hyal. minuscule Binn . , in North America only , having the same l ip
less

,
glassy shel l and th e same color of the soft parts . Yet the

somewhat experienced col lector wil l kn ow the l atter by the com

paratively smal ler , more gradual ly i ncreasing (and so more
numerous) whorls, th e general ly stronger striation and the umbili

cus being wider from beginning . Ou the Old Continent , there i s

no land snail , as far as I know ,
which ou r species closely

resembles
,
even when immature, except other species of Vallonia.

V . pulche l la var. enniensis Gredl. Tirol’s Conchyl ien ,
1 856 .

A form with strong
,
rib - l ike striae

,
but without membranous ribs .

It has been found in Tirol
,
at Neumarkt, Hal l and Botzen . I

found two specimens
,
evidently of th is form mixed in a lot of V.

costata from Grasse, Fran ce (Acad . Col l) . The striae are very

strong
,
but the other characters of th e shel l are those of V. pulchella.

V . pulche l la var. hi spanica, 11 .

Shel l small , diam . maj. averaging 2 1
,
pale horn colored

or whitish ; whorl s 3—33, th e last l ittle predominating , somewhat

expanding toward the apertu re the l atter ci rcu lar ; peristome
moderately everted, with a moderately s trong l ip , l ittl e or not
thinner at the ends spire l ittl e elevated

,
i n some examples

almost flat ; umbil icu s as in typical pulchella ; surface strongl y,
rather regularly striate

,
rather ribbed ( ribs without membranes) ;

n ucleus with rather strong revolvi ng l in es. Spain (no speci al habs

i tat) , ten specimens in the Nat . Mus . Col l . Anatomical examina

tion would be very desirable and possibly might show the form to
be a distinct species. Resembles th e preceding vari ety.

V . pulche l lavar. persica.Rosen. Nachrichtsbl. D. Mal. Ges. 1 892 , p.
7

D iffe rs from the type by the last whorl descending to the aper
tu re

,
with a flat [p lano] , widely expanded peristome. Hab.

Schambala, Prov . Chorassan, Persia .
I have seen no specimens

,
but th ink thi s might b e a form distinct

from pulchella.

1 7 Beitrage zur Kenntniss der Molluskenfauna Transkaspiens und Chorassans,
von Baron OttoRosen,

Asbabad.
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2 . V. excentrica n . sp.,
Pl. V III, fig. B,

M . Man. Conch. ,
P1. 32

,
figs. 6—9.

Vallom
'

a mz
’

ma
'
a Say, Morse , Pulmonif. M e .

, p. 2 1

Shell of medium size , with maj . diam . markedly longer, and with
irregular

,
somewhat elongated umbi l icus at first rather narrow

,
then

for the last 1; whorl rapidly widen ing ; sl ightly rounded convex

above, smooth or very finely and irregularly striate, strongly and
regularly at the umbil icus ; nucl eu s smooth ; pal e horn colored ,
transparent or sl ightly opaque, with a somewhat fatty gloss ; whorl s

3 rather rapid ly increasing w ith a moderately deep su ture
, the

l ast comparatively large
,
wel l rounded

,
expanding near the aper

t ure , not descending, o r very l ittle at the suture ; aperture moder
ately obl ique and in cli ned, 3 ci rcular, subangular at the base the
umbilical margin somewhat protracted ; peristome not everted
above

,
very l ittle at the periphery and moderately below

,
with a

rather strong white l ip
,
thinner at th e ends , Visible through the

shel l .

Diam . maj . 2 3, min . 18
,
al t . mm .

I was enabled to see the soft parts i n a few specimens from Que

bec, kindly forwarded by M r. H . W. Hanham . The foot is
,
com

pared with that v of costata,
a little less t ransparent and of a sligh t

yel lowish ti nge
,
as is also that of pulchella. But this difference of

tint i s pe rceptibl e only when theanimal s are side by side . The jaw

(Pl. V III , fig. M) i s moderately cu rved above ; the cutting edge
with a sl igh t

,
wide median proj ection and almost straight side

parts ; the ends are rounded . The front bears rath er fine
,
dense

,

sh arp
,
s l ightly i rregul ar ribs

,
al l o ver. Si ze of j aw mm . high ,

02 8 w ide, when depressed .

The radul a (Pi. VIII, fig. B) has 81—84 t ransverse rows of 29
teeth . There are fou r perfect l ateral s ; the fifth marks the transi
t ion ; i t distinctly shows the pecul iar formation of th e mesodont,
has smal ler though wel l - formed plate of attachment

,
and two smal l

distal cusps
,
the ectodont being al ready spl it . The sixth is a mar

gimal but s t i ll marks the transitio n : it is tri angular, with 3—4 cusps .

I'Vith the exception of the l ast 1 or 2 which are hardly serrate, the

marginal s are pectinate with 5— 7 cusps, and the 7 th—l0th are

placed in a pecul i ar way
,
as at least the 3—4 mesial cusps are stand

ing on a common socle. The radula is mm . l ong ,
wide ;

one transverse row measures
,
as u sual

,
nearly 0 01 mm.

The animal seems to be somewhat less l ively and more timid than

V. costata.
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variabil i ty i n the transparency of th e shel l— th e New York and
New England specimens are , as a rule, more glassy and shining
th an those from Wash ington , D . C. and from Eu rope .
In a lot of Vallonia from the Pyrenees (no special habitat or

region is noted), belonging to the Academy Collection , there was
one poor weathered specimen of V.pulchella and a number of V.

costata, together with a pecul iar varie ty , and the present form ,

which then struck me for the first time as probably being a d istinct

Species .

At Washington , D . C. ,
I col lected in February and again in

March , 1889, under granite stones , numerous Vallonia, which then
were simply pl aced as pulchella. Many of those collected there
i n March

,
under bricks in an old brick - vard were i n company

with Hyalim
'

a, minuscula Binn ., and Papa p rocera Gou ld , of

which
,
i t m ay be mention ed , I secured about 800 specimens i n

a few hours by brush ing the bricks . When I began to study

Vallonia special ly, these shell s were looked over carefully,
18 and

then I was su rprised to find both species
, pulchella and the one

under consideration
,
i n both of the two former lots

,
wh ile those from

the brick - yard were pulchella excl usively . They were so ex actly

l ike the Pyrenean shel ls that there could not be the least doubt as
to th eir id entity ; they were so disti nct from pulchella as to be sep
arated one by one at first glance, there being no doubtful o r inter

mediate examples . Subsequently I looked over every specimen of
more than 90 parcels of Vallonia contai ning either pulchella or the
new form

,
or both

,
com ing from Europe and North America

,
and

the resul t was to establ ish the certain ty that the presen t i s a good
species

,
for wh ich I propose the name V. excentrica. It is of a wide

geograph ical distribution
,
i ts shel l being readi ly discern ed when

on ce attention h as been directed to its pecul i ari ties. But it must be

added that specimens are found occasional ly i n wh ich th e distino
tion i s somewhat obscure these are general ly smal l pulchella which
had been damaged an d restored more or l ess imperfectly

,
with littl e

everted peristome . I have several such examples one from Ill inois
which

,
at first sight

,
would be taken for excentrica, b ut by close

examination proves to be pulchella. On th e other hand , one exam
pl e of V. excentrica

,
from Washington

,
D . O.,

has a rather strongly
everted l ip, caused by a breakage near the aperture .
It is somewhat su rprising that th is form has been overlooked in

18As I have sent specimens to several conchologists, theyshould now be 1
°

eV 1sed .
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Europe, being taken for p ulchella. In North Ameri ca we meet th e
old question of the valid ity of V. (Hel.) minute Say. When Say
described th i s species

,
he was probably unacquainted with Vallonia

pulchella of Europe , as he makes no remarks on the resemblance of
this speci es to the E uropean form ,

as Morse (Z. c.) j ustly
remarks, continu ing : Stimpson , Kirtland , and De Kay retai n the

specific name of minute for th i s shell , while Binney, Gould , IV . G.

Binney
,
Adams

,
Mighels and al l the European wri ters un ite i t with

pulchella.

”

Among writers since Morse’s publ ication,
opin ion is sti l l di v ided .

Say’s description ( I. c.) i s as fol lows Shel l rather th i ck spi re con

veX ,
l i ttl e elevated

,
with three volutions sutu re wel l - defined

,

impressed whorl s obtusel y wrinkled across ; aperture nearly orbi
onl ar ; l ip much th ickened , reflected, white, distan t from the umbili
cus ; umbil icus large, exh ibiting the vol utions . Breadth less than
one- ten th of an in ch .

” The description decidedly points to pulchella
i n nearly every particular and can not be appl ied to excentrica.

Say, himself; however, l ater acknowledged th e identity of hi s
minute with pulchellat,

19 and these are reasons enough for not apply
ing this name to a species d istin ct from pulchella.

Morse ( l. c.) expresses the opinion that the Amerlcan shel l
,

minute
,
i s distinct from the European

, pu lchella, and proves it
,

main ly from the shape of the aperture and the angle formed by the
l atter with the axis of the sh ell

,
the Ameri can form being more

transl ucen t
,
and the epiconch somewhat differen t .

J WV. Thomson"’0 refers only to V. minute , and adds : I cannot

con sider thi s species to equal H pulchellaMul l .
” It certain ly is prob

abl e that Morse had ourV. excentrica before him , as it , as wel l as pul
chella, is frequent i n Maine, but it i s surprising that he di d not

speak oi
'

other differences, especially the peculiar shape of the
umbil icu s

,
th e outl ine of the whole shel l, and th e fact that the peris

tome is very l i ttl e ev erted in comparison with pulchella. The trans

parency of the sh el l d iffers i n each species , and I h ave seen excen

tried rather more opaque than usual i n p ulchella. The form of the
upper part of the aperture is also vari abl e in pulchella as wel l as i n

excentm
’

ca
,
especial ly in th e suture sl igh tly descending to the aper

ture in many specimens , whil e in others it does not. The differen ce
in the in clination of the apertu re I have not found so constan t and

19 See W. G. Binney, Terr Mol l . IV , p . 69.

2°The Land Mol lusca ofBristol Co. , Mass , Journ . Conch.
,
1885 , p. 372 .
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marked after comparing numerous specimens from many locali ties

on both continen ts .

Morse al so speaks of differen ces i n the l ingual den tition and bu c
cal plate ( j aw) between minuta and pulch

'

ella, but i t seems not from
h is own observation s ; and it must be said that h is description and
figure

2 1 of the radula seem rather to be drawn from pulchella than
from what we con side r excentrz

’

ca. The latter has the formula 14
1— 14

,
or 29 in a transverse row against 23—1—23 i n pulchella.

would have drawn the marginals (or uncin i, as h e cal l s th em) differ
ently

,
had he then really had excentrica before him . Sin ce the two

species l ive together along the Atlantic coast
,
i t i s probable that

they were mixed , as i s the case i n nearly every lot coming from the

coast from Maryland to Nova Scotia . The mistake was very l ikely
to occu r

,
even in the case of su ch a careful observer as Morse .

W. G. Binney
,

22 as wel l as oth er writers
,
is of the opin ion that

there i s only one species
, pulchella, and h is own descriptio n as wel l

as figures represen t the same. Evidently h e examined only exam
ples of the species referred to .

Has V. excentrica been introduced from E urope ? It is found only
i n the East, i n the oldest settled parts of the country , where also

several European Limaces are common . But the latter l ive almost
exclusively in and about dwel l ings , whi le Vallonia seems to be
spread al l over the region . Thus i t may be considered native here
as well as V. pulchella and costata.

3 . V. ade la IVesterlund.

He] . (m’
e/a West erlund , Ofversigt afK. Vet . Ak. Forb .

, 1881 , 4 , p . 37 .

He] . aa’d cz Westerlund , Fauna der in der Palaearktischen Region lebenden
Binnenconchylien , 1 , Berlin, 1889, p. 1 4 .

Shell openly umbi licated , depressed trochiform or convex, very
indistin ctly

,
finely stri ate or smooth , whiti sh ; whorls 4—43, rather

convex
,
not at al l angular at the rather deep

‘

suture
,
rather rapid ly

increasing
,
the l ast comparatively large, rounded , not expanded ,

not descending i n front ; aper ture crescentic - circul ar
,
with mar

gin s separated
,
peristome very narrowly everted or almost straigh t

and without a l ip . Size 2 1 to 3 : l é to 1 111 mm . (Suabian Alps ; fossi l

in a sub -marin e peat - bog
,
near Ystad

,
in sou thern

The above description i s transl ated from West . Fauna, l. c. I
have seen no specimens . Two examples, i n a vial , with the label

2 1 L. e . , p. 2 1 , fig. 57 , Pl. 8.

22 L. c . and Invertebrata ofMass. cd. II
, p. 428. The out lines ofthe upper fig

ure in the latter rather strongly resemble those of V. comma; general ly the

umbi licus is not as regular as shown in the lower figures ofei the r work .
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It differs from V. pulchella i n i ts somewhat larger size, th e
wider and more regul ar umbil i cu s

,
the whorlsbeing more in num

ber and more slowly i ncreasing
,
the last comparatively narrower

,

gradual ly descending entirely to the apertu re
,
and th e peristome

being straight or j ust perceptibly everted with a mu ch thinner l i p .

V. decl ivi s var. alt ilis, nov. Man . Conch.
,
PI. 32, fig. 14—1 7.

This form differsfrom the above inits somewhat larger size
,
nar

rower and deeper umbilicus , more elevated spire, the last whorl
descending below the circumferen ce of the penul timate the peris
tome being q ui te straight and th in , without a lip ; the aperture is
Very lit tl e obl ique, in fact , th e least so of al l the Vallonia I know ,

and moderately i ncl ined , rather higher than wide, subangular

inward at the base ; whorl s the color is whitish
,
the surface

den sely
,
rather regul arly striate .

Diam . maj . 2 9 min . 2 5, al t. 1 7 mm .

This form might represen t a species , but, from its similarity to
declivis, and the few examples known , I prefer, for the presen t , to

regard it as a variety .

I found one specimen in 1882 ,
also in drift on the Aar R i ver ,

Switzerland . Another has been ki ndly forwarded by Mr. Pilsbry,

i t i s from drift on the Main R iver , i n Midd le Germany, and bears

al so the name H. tenuilabrz
’

s Braun . They are exactly al ike .
I found

,
in 1882

,
while i n Switzerl and , among drift shel ls from

the Doub s R iver , on th e western s10pe of the Jura Moun tain s , a few
specimens of either declivis or altilis, having then labeled them al so

H . tenuilabris A. Br.

Al l the examples of th is species extant, though dead shell s and
found in d rift, are fresh and in good condition , .and i t i s to be
expected that l iving specimens wil l be found in those countries . If

a new species h as been establ ished on the few specimens , i t i s
because they could not reasonably be brough t under one of those
already known with out modifying their d iagnoses so th at they wou ld
have been val ueless.
I bel ieved for a time that this m ight be the V. adela of VVester

lund,judging from the description . But the author says expressly that
the last whorl does not descend at all

,

23 while in the forms under

consideration this is j ust the prominent feature. Sin ce I failed to

23 Con t. Westerlund Fauna, I Suppl . 1890, p. 120, H . fmuz
’

labm
’

s var. under V:

mz
’

onea
‘mz Bug ,

also Cited be low, No. 14 .



NATURAL SCIENCES OF PHILADELPHIA. 259

obtain authenti c specimens of adela
,
some doubt in regard to this

questio n wi l l yet remain .

4 . V. pollinensis Paulucci.

He] . poZ/z
'

fzeizsz
'

s in Westerlund
,
Fauna

, I Suppl ., p. 120.

Shell with a rather narrow, funnel - shaped umbilicus ( the same at
the apertu re

,
l ittl e and gradually widening) , convex , with obtu se,

prom inent apex
,
l igh t horn colored , exceedingly finely stri ate,

adorned with more distan t
,
acute

,
l amel l iform

,
regul ar fine ribs ;

whorl s 43, regul arly i n creasing, convex , with impressed sutu re, th e

last gradual ly in creasing and not at all expanded at the aperture,
rather constricted

,
scarcely wider than the penultimate

,
sl ightly

,
and

gradually descending above aperture l ittle obl ique, crescen tic - cir
onlar, descending margin straight

,
simple on ly the columellar

margin somewhat everted h igh up. Size 2 % by H m. (Italy , Monte
Pol lina in Prov . Potenza : Paul . eX .) Not figured.

Translated from Westerlund
,

I have seen no specimens. To j udge from the descr iption , it
seems to be a somewhat intermed iate form between the above
species and the costate groups .

5 .V. costate Mul ler, Pl. VIII, figs. C, N . Man . Conch.,
PI. 32, figs. 18

—22
,
2 7, PI. 33,

fig. 54 .

Helix costate Mul ler, Verm. Hist , II, 1 774 , p. 3 1 .

Helix cosz
‘
az

‘
a Rossm. Icon. , 439.

Helix costate Dupuy, Hist . 1848, p . 162 , T. 7 , fig. 4 .

Helix ( 05mmWesterlund Fauna, I , p. 14 — a. 0 .

Helix pu/c/zeZ/cz var. ( 05mmofmost authors.

Vallom
'

a rosalz
'

a Risso
, 1826 (ex . West . I.

Shel l w ith a moderate umbil icus more widening for the last i
whorl , depressed con vex above (or nearly flat) , grayish to l ight or
reddish horn colored

,
with rather regul arly set membranous ribs and

i rregul ar micros0 0pic striae between them nucl eus with fine revolv

ing l i nes ; whorl s 31, sl igh tly flattened above and below th e periph
ery

,
at the l atter somewhat angular, with a deep suture, rather

rapidly i ncreasi ng ; th e last expanding near the aperture and
shortly descending

,
more so at the suture th an on the back ; aper

ture rather in cl i ned an d oblique
,
almost circul ar

,
a littl e flat tened

above and angu lar at the base
,
with ends of margi n mu ch approxi

mate, sl ightly protracted and auricled , connected by a thin callus ;
peristome strongly and abruptly everted

,
except near the suture

,

with a strong, white l ip evanescent at eith er end .

Diam . maj. 2 5 ,
min . 2 1

,
al t . 1 1 mm .
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Soft parts : the foot is about as long as the diameter of the shell ,
quite transparent, a l ittl e more so than in V. pulchella and exam

trica. The j aw, Pl. VIII, fig. N
,
i s rather strongly curved moder

ately high , stout , chestnut colored i n the inferior part, wi th 1 6— 18

rather strong ribs on the fron t side
,
leaving about 11 ofeither side at

the end ribless and smooth . The cutting edge is denticul ated
,
and

sometimes appears a l it tl e more ‘ straight in th e median part , but
there i s no proj ection . The l ines of growth are d istin ctly visible .
Width ofjaw height 0 088 mm .

The radul a h as 69—72 transverse rows of 27 (or 29) teeth . In
the central the sid e cusps are very smal l , barely perceptible , and
the side margin s of the plate are curved up i n nearly their en ti re

l ength . There are 4 perfect l ateral s w ith the mesodont compara
tively th in , the ectodont very smal l , scarcely half the size of th e

same in V. excentrica. The fifth makes the transition
,
but resembles

rather the lateral s
,
having a wel l - formed plate of attachmen t with a

proj ecti ng posterior d istal angl e . Its mesodont shows an indication
of its transformation and the ectodont i s essential ly simple, but , at
l east i n some parts

,
wi th two points . The sixth or first marginal is

somewhat triangular
,
and with a distinctly backward extended pl ate

ofattachment
,
and the reflection with 2 or 3 short d istal cusps , as i t

i s stil l i n the fol lowing or seventh tooth . Ou th e oth er marginals
the cusps are comparatively smal l and stand immediately up on the
bases . Length of the radul a 0 71 , Width 0 22— 0 23 mm .

V. costate i s d istributed over a wide geographical area
,
being

found all over Europe
,
Northern Africa, and the most part ofAsia .

In North America it seems to occupy a wide area al so , though it i s
n ot as common as V. pulchella. It has been cited from Ph iladelphia
and Cin cinnati . I have seen i t from Washington , D . C.

, from

Quebec , Canada , and Isl e d
’

Orleans, near that c ity , col lected by
Mr. A. W. Hanh am

,
also from Iowa

,
Nebraska

,
Kansas and Colo

rado . Al l reports of d istribution must be received with reserve,
and especial ly those from high altitudes

O

in western North America,
as under the name of costate doubtless different forms are com
prised

,
such as gracilicosta, parvula, cc Ophorella and others . It

has also been found in Austral ia
,
by COX , as reported by Brazier

(Journ . Conch .
,

Until recen tly, and even now, V. costate has been considered a
variety of pulchella. The characters of the shel l , decidedly and

See Appendix .
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specimens with a th i n or wanting l ip are l ikely to be either
immature or e rroneously identified. Occasional ly the l ip protrudes
strongly with a sh arp edge, beyond the level of the apertu re, as i t
occu rs also in V. pulchella.

The fol lowing forms are more di st i nct , and must be regarded as
varieties :

V. costata var. he lvetica, 11 .

Shel l smal l , colorless , glassy - transparent
,
sh ining

,
with rather

regu larly set, stronger (yet fine) striae, but with out membranous
ribs umbil i cus regul arly spiral diameter averaging 2 2 mm .

This is a very pecul iar and beautifu l Vallonia. It migh t be

taken for a different species or for pulchella,
but the deeper and ,

at the aperture
,
descending suture, th e more approximate margins,

and th e regular though very fine rib - striae, range it near costata.

Those striae are perceptibl e rather more by their being whitish in the
glassy shel l than by thei r S1ze.

The original s were col lected i n 1882 on the Geissberg, Jura
Mountai ns

,
near Bragg

, Switzerland , by Dr. R. Haeusler. After
the description , i t is hardly necessary to add that they were quite

fresh
,
not weathered ; the epiconch, though very thin , was not

wanting. In drift on the Aar R iver
,
then being in the Jura

range
,
I found some more specimens the same year , together with

V. pulchella,
decl'ivis, typical costate , and intermediate specimens

between the latter and the present variety .

V. costate. var. amurensis, 11 . Man . Conch.,
PI. 33, figs. 50

—52 .

Shel l smal l umbilicus rather regular
,
wide perspective from the

first vo l utions ; spi re nearly flat ; ribs strong and distan t , about 22 on
the last volution last whorl very little or not at al l descending on

the back ; color deep horn ; diameter 22 mm .

The specimens are from Kassakewitsch on the Amu r (Northeast

ern Asia) and were kindly forwarded by MM . 0 . Staudinger and
A. Bang -Haas .

V. costate var. pyrenaica, 11 .

Shel l l arge ; umbil icu s wide, p erspective rather regul ar ; whorls
4
, more gradual ly and regularly increasing than in the type, the
last less expanding at the apertu re

,
moderately or n ot at all descend

ing in toto ribs smal l
,
hard ly membranous. The outl i ne is some

what peculiar : there is a sl ight angle in the ci rcumference of the
last whorl abou t vol ution above the aperture

,
mu ch as i n V.
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cyclozylzorella (Man . Conch ., PI. 33, fig. Diam . mm.

It is a form decidedly different from the type , but, as i t seems , con
nected by intermediate specimens

Pyrenees (Acad . Col l . ; see under V. persp ective , p.

V . costata var.montana, 11 .

Shel l rather smal l and th ick
,
colorless translucent

,
a littl e Opaque,

spi re a l ittl e elevated ; su rfac e with rather crowded rib- striae
,
but

without membranous ribs ; last whorl sl ightly and gradual ly ascend
ing, not at all or very l itt l e descending to the aperture in toto ,
shortly and decidedly at the su tu re l ip very strong.

There are two specimens
,
not quite fresh

,
in the Acad . Col l .

,

marked “ H . minute Say, Rocky Mts ., E . Hall , with the above
characteristi cs . They cannot be ranged u nder typical costata, yet

they have the general appearance of that species, so that they may
be placed as a variety under it un til more and better specimen s are
obtai ned .

6 . V. a1bula n . sp.,
Pl. VIII, figs. D and 0 . Man . Conch. PI. 33, figs. 48

,
49.

About the m iddle of Nov.
,
1 892

,
Mr. A. W. Hanham sent me a

th i rd lot of fresh Vallonia from St . Joseph , Quebec,
24 Canada .

Among them were fou r beautifu l examples, three of them l iving,
which I first somewhat doubtful ly referred to V. gracilicosta. After

repeated comparison I find that they differ essenti al ly from this
species . I cannot, with certainty, range them under any other .
The shel l i s rather l arge

,
mm . gr. diam .

, wh it ish translu

cent
, with a somewhat elevated spire ; whorls 31—4 th e last

whorl and aperture are rather wel l rounded , th e l atter resembling
that of costata. The lip is moderately strong. The ribs of the shel l
are distinc t but smal l , crowded , about 55 on the last whorl , and
bearing fine membranes which give the surface a beautifu l si lky

gloss as in some cyclophorella. There are differen ces in the el eva
t ion of the spire and the ascending of the last whorl among th e

fou r specimens, as i s th e case in most other forms .

In outer aspect the soft parts are much l ike those of other species.
The l iver is pale yel lowish or horn colored . The j aw and especially
the rad ul a show some pecul iarities , both being comparatively large .
The j aw is mm . wide, of pale horn color , and appears some

2‘ Mr. Hanham
’

s assiduous col lecting brought to our know ledge four different
Val/om

'

a from the vicini ty of Quebec : pc /zeZ/a
,
excem‘

rz
'

ca
,
( 05mm

,
and the one

under consideration.
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what th in and flexible, with rather crowded , strong, i rregul ar rib
striae, evanescent toward the upper and strongly denticulating the
cutting edge ; the posterio r dupl icature appears al so rather thin and
soft ; Pl. VIII, fig. 0 , shows i t extended by pressure.
I could not measu re exactly th e length of the radula nor coun t

the transverse rows in the Specimen examined ; i t is mm . wide .
Formul a R : 1 0 ( 1 1 ) there are , consequently, 33 (35) teeth ,
th e highest n umber seen i n a Vallonia. The central tooth is of

common shape, rather wide b ut not much wider posteriorly , i ts
lateral edges curved up for th e most part of their length . On the

4 perfect l ateral s the cusps are stout ; the fifth and sixth are transi

tion teeth having a smal ler though di stinct plate
,
bu t with hardly

proj ecting posterior d is tal angle. Their mesodonts are marked

of the formation pointed out in th e general description
,
whi le the

ectodonts are simple in most, finely two- pointed in some in ter
spersed teeth . Ofal l lateral s the ectodonts are larger than th e same

i n V. costata. The marginals are as usu al
,
but with comparatively

few cusps. The seventh tooth from the center is a true margi nal i n
i ts whole configurat ion , though with only 2—3 short di stal cu sps ;
here the transition from lateral s to m arginal s is more abrupt than in
any other species seen . The last marginal s ( 1—2) are qu ite smal l

and with hardly any perceptible cu sps.
The shel l i s related on one side to costata

,
on the other to cyclo

phorella,
and seems to be intermediate. It resembles the latter in

i t s size and general appearance
,
the umbilicus being rather wide

and considerably expanding for th e last whorl
,
th e l atter distinctly

ascending before descending ; i n th e fine dense ribs
,
which are

stronger and sharper on the shel l i tsel f and bear smaller mem
branes than in costate and in the co loration . It has

,
however, some

features al lying it to costata— the apertu re al though less trans
versely elongated , i s not ci rcul ar . The presen ce of a l ip i s ch arac

terist ic
,
and the peristome is rather abruptly and strongly everted , as

in costate . These characters
,
together with the formation of the j aw

and radula place this Vallonia in a pecul iar posi tion . I regard it
as a d istinct species

,
for which I propose the name albula

,
because

of its whi tish shel l .
Mr. Geo . W. Taylor, of V i ctoria, B. C.

,
sent me recently a few

Vallonia; for examination , among wh ich there was one specimen

from the Rocky Mountain s
,
B. C.

,
resembling in size and shape th e

Quebec specimens
,
al though it was weathered and had lost its epi
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the plate of attachmen t . A radul a was 0 58 mm . l ong
, 0 2 wide,

thus one transverse row measures about 0 009 mm . in length .

The ganglia are described above .
This i s a North Ameri can species , occurring apparently almost

exclusively i n the prairie States . I have seen specimens from Joliet
and Ottawa, Il linois ; Davenport and Bonair , Iowa ; numerous
examples i n drift on the Missouri R iver

,
col lected at Eastport

,

Iowa
,
together with V. costate and a few p erspectiva ; Nebraska ;

Wichita, Kansas ; Indian Territory. Doubtless many of them are
in col lections under th e name costate ,

etc .

V. parvu la much resembles costate ,
but it is decidedly and con

stant ly smal l er, having scarcely half the bulk of the latter , and di s
t inguished by the comparatively wider umbil icu s and by the last
whorl not descending, the peristome, as a ru le, being quite straight
o n the back to margin , as shown in Man . Con ch .

, P1. 32, fig. 25 .

Sometimes i t is gradual ly and sl ightly ascending, as i n V. costate
,

p ulchella, excentrica. Never have I seen a doubtful specimen

b etween parvula and costate
,
and they inhabit th e same region .

Our species al so resemble p erspective i n color, size and presence of
the ribs the differences wil l be pointed out i n connection with the

l atter species .

V. parvula shows a li ttle variati on . The average size is scarcely

2 0 mm . one is found wi th 2 1
,
but someare as smal l as 17 . The

l ip is almost always comparatively strong
,
and the aperture always

rather c ircul ar , sometimes as shown i n fig. 26 . One specimen

from Bird’s Bridge
,
Will County

,
Il l inois

,
among abou t eigh t which

I owe to the kindness of Mr. Ferriss
,
has the last whorl descending

,

the peristome continuous and free from the penul timate
,
th us resem

bling V. persp ective but the strong l ip and the rather circul ar
,
not

transversely elongate aperture characterize it as parvula. The
abnormi ty may be caused by a breakage, as i n other species.

For a time I regarded th is Vallonia as americana of Ancey (ma)
Mr. Theo . D . A. Cockerell kind ly furnished me a Copy ofAncey

’

s

ms. description which I communicate h ere : V. americana differs
from cyclophorella by i ts tai l le plus faible, son ombi l ic tres - grand
aussi et fortement d ilate au dernier tour

,
ses tours acroissance

pl us rapide
, et en nombre moindre (31 seulement) son dern ier tou r

nul lement descendant
,
plu s ample asa terminaison , son peristome

fortement epaissi, son ouverture a bords distants et beaucoup pl us
grand

,

” etc . From costata i t d iffers par l
’

ampleur de son dern ier
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tour vers l ’ouvert ure
,
le charactere de son ombil ic qui est aussi un

peu plus grand ; l a croissance plus rapide d_es tours qui sont umpeu
moins n ombreux , enfin par sa tai l le pl us faible.” The size is not
given .

This description wou ld fairly wel l correspond wi th V. parmtla,

but for one point . Ancey says : “ son ouverture abords distant
,

”

while in our species they are much approx imate
,
even more so than

in costata and i n cc Ophorella. We can hardly understand how
Ancey would characterize V. americana by comparing i t with cyclo

phorella if i t were the present species, si nce the two are very differ

ent . There is no description of the color or th e structure of the
surface . I did not succeed in procu ring specimens for comparison .

There is a note in Mr. Cockerel l ’s l etter worth commun icating

costate var . minor— very small
,
diam . 1 34 3 mm .

,
compact

,
aper

ture round , ribs very prominent . Thi s smal l form
,
which may

,

perhaps
,
fal l as a subvariety under americana, was found by Mr. D .

B. Cockerel l at Niagara Falls, on the Canadian side . When send

ing it to me ‘ he remarked : The only place I found this variety
was on the Canadian side, although the type was common every
where else but where I found var. costata. I confess that th e mean
ing of the last sentence is somewhat obscure to me. But th e fact i s
stated of the existen ce of a smal l costate form in that locality . Any
conchologists visi ting Niagara Falls shou ld be on th e lookou t for
this Vallonia,

as wel l as for others . Mr. Cockerel l wrote me that
the specimens in question had been accidental ly destroyed .

8. V. t eneraReinhard.

He] . tm era Re inhard , jahrb. D . Mal. Ges 1877 , p. 322 , T. X 1
,
f. 4 .

He] . Hende , Mol l . Terr. Pl. Bleu
, 1882 . p. 20 , T. 8 . f.

He] . Hilber, Sitzungsber. K. Acad. Wiss. Wien , LXXXVI, p .

3 .

(P) Hal. pulc/zellzt /a 0 . v. Moel lendorff
, jahrb. D . Mal. Ges. , 1884 , p. 315 .

Unfortunately
,
the original descriptions are not accessible to me .

From two au thenti c specimen s in the col lection of the Academy
,

fresh and evidently mature, or nearly so, we can characterize V.

tenem as fol lows

Shel l rather small and of the general appearance of V. costate ,

with spire l ittl e elevated , very depressed , conic , l ight grayish horn
colored

,
thin and transparent. somewhat sh ining ; surface with

rather fine and dense membranous ribs, about 33—43 on the last
whorl umbi li cus rather wide and regu lar, a l ittle more widened for

27Ci ted from Moe l lendorff, 1. c.
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th e l ast 3 whorl ; whorl s rather more than 33, regul arly in creasing,
a l i ttl e angul ar at the periphery

,
with a rather deep sutu re

,
the last

moderately wide
,
distinctly fl attened above and mping outward

,

somewhat ex panding toward the aperture, ascendi ng before, moder
ately descending in front

,
a l ittl e more so at the suture aperture

very obl ique and incl ined , transversely elongate, markedly flat tened

above
,
moderately curved below (uht subangular) somewhat angu

l ar at the periphery
,
margins approximate

,
the superior more

advan cing in front than the infe rior ; peristome, except above,
oderately and abruptly everted with a rather thin , almost glassy
transparent

,
hardly white

,
l ip .

Diam . maj . 2 3 (2 2) min . 19 ,
alt . 10 mm .

Soft parts not examined .

Shanghai , China ; Kobi , Niphon ,
Japan (Acad . Col l .) Dunca

Y osky , Japan , (Nat . Mus. Coll ) .
As far as I can j udge from the few specimens seen , I believe V.

tenera Reinh. i s a wel l—characterized species.
To the kindness ofDr . 0 . v. Moellendorti

’

,
I owe three specimens

of V. pulchellula Hende , from Shanghai , China . One of them has
a diam . maj . of 2 3, the others of scarcely 2 2 mm . ; th e former corre

sponds exactlyr wi th those of tenera Reinh. , described above, wh1le
the two smal ler ones are somewhat differen t i n coloration

, wh ich i s
rather yellowish horn

,
and in thei r umbil i cus being a l i ttl e n arrower

i n the upper part and then more rapidly widen ing. In the collee

tion ofthe Academy there are two specimens of V. pulchellula Hde .

from Chi na said to be authentic ; one al though not quite mature
,

agrees i n every parti cul ar
,
as far as it goes

,
with V. tenera ; the other

i s not qu ite fresh
,
diam . scarcely 2 2 , and here also the umbi licus i s

first a l ittle narrower and more rapidly widens in the l atter part ;
the l ip is quite thin , though distin ct, the col oration somewhat ind is

t inctly yel l owish horn , th e spire somewha t more el evated , and the
last whorl descending very sl owly

,
yet the sutu re being below the

periphery at the apertu re. This form i s represented in Man . Conch .
,

P1. 33, fig. 53.

From al l this we may conclude th at V. pulchellula E de. i s not

specifically distinct from tenera Reinh.

,
th e latter name having pri

ority. The somewhat differen t form noted above, and rather
closely corresponding in the two lots

,
which possibly or even prob

ably
,
are from the same place

,
may rep resen t a var . pulchellula

Bde .
,
if they agree with the origi nal description

,
which I have not
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Col lected on the Littl e Missouri , by MM . Krause. (Orig. descr.,

transl ated) .
I have seen no authenti c examples of th i s species . But there are

fou r fresh specimens of a form from Logan Canyon
,
Utah

,
collected

by Mr. Henry Hemphill , in the col l ection of the Academy labelled
“H. pulchella var. costata M 1111

,

” certain]y not costate , but which I

take to be V. gracilz
’

costa
, as they rather conform to the description .

The spire is qu ite low, but distin ctly con ic . The ribs of the shel l
i tself are rather regular, about 40 on the last whorl , with out mem

branous appendages. Such are not worn off,sin ce there i s no trace
of them to be seen at the suture or umbil i cal part . Nucleu s with
indistinc t microscopic revolvi ng l ines . The l ast whorl i s sl igh tly
flattened above and below the periphery, thus being somewhat
angul ar at the periphery and base, i n i ts last 3 sl ightly but dis

tinctly ascending before i t descends in front, somewhat more at the
sutu re. Apertu re of the form given i n the above description

,

appearing sl ightly triangular . Diam . 2 6 mm .

A corresponding lot of four specimens from the same place and
the same collecto r i s i n the National Museum Col lection .

Near the preced ing we have to range some fossi l forms . In

the southern part of New Mexico,near Eddy, i n a dry Sal t Lake,
”

some fine quartz sand with numerous minute fossil, or semi - fossi l

shells, was col lected by a par ty of the Texas G eological Survey .

The shel ls were picked out and kindly forwarded to me for exami

nation by Mr. J A. Singley. There were about fourteen land and
fresh water species, extremely fragile and bleached . Among them

was a number of Vallonia which I then named costate var.
,
but

th ey differ from that species in th e more elevated spi re
,
th e last

whorl markedly ascending
,
and the surface rather den sely and

somewhat irregul arly striate, quite un l ike costate . Whether they

had membranous ribs when fresh
,
i t is, of course, i mpossible to tel l ,

b ut
,
from analogy with recen t forms

,
i t i s probable th at they had.

Two specimens
,
much l ike those from Eddy , were found among a

number of minute l and and fresh water shel ls in the same con
dition and with the same white quartz sand seen by Mr. W. F.

Cummins , of the Texas Geological Survey , in Osborn
’s Jul ia Can

yon ,
N . W. Texas

,
near the top of the bl uff.

Both these finds are said to be quaternary , and i t is believed
that the species are not represented in the recent fauna of that part
of the country . As a whole they suggest parts of a more northern
faun a . A l ist of them wil l b e publi shed i n another articl e .
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Fur ther studies of more material of al l these forms wil l be meces

sary .

’l<

1 1 . V . perspective , n . sp.,

29 Pl. VIII
,
fig. F. Man. Conch.

,
PI. 33, fig. 39—46 .

Shel l smal l
,
with very wide perspective umbil icu s

,
more widening

for the l ast 3 whorl , flat
,
or a l ittle elevated above

,
with rather dense ,

somewhat regularly set
,
moderately strong membranous ribs ( abou t

35 on the last whorl ) and with finer striae between them ; n ucleus
without revolvi ng l i nes pale horn to colorless

,
th in

,
translucent ;

whorl s 33, gradual ly increasing, a l i ttle flattened above and below

the periphery
,
with a deep suture, the last rounded , comparatively

narrow
,
l i ttl e expanding toward th e aperture

,
rather rapidly

descending in toto ; aperture very incl ined and obl ique, almost tan

gential, transversely ( sh ort) ovoid or oblong peristome conti nuous ,
short ly but not abruptly everted except near the suture, without (or
with a very th in) l ip.

Diam . maj. 2 0, min . 1 7 , al t . 0 7 mm .

Soft parts as usual i n the genus p the l i ver , as seen through the
sh el l

,
appears

'

grayish brown . Jaw sl ightly arcuate, wi th rather
fine i rregular ribs . Radul a with 77 transverse rows of 25 teeth
R : 7 . There are 3 perfect lateral s and the fourth resembles
them cl osely

,
yet forms the transition from lateral s to margin al s ,

and even the fifth might rather range with the former, as i ts plate is

distin ct though smal l ; its ectodont i s two - poin ted , and the pecul

iarly
- formed mesodont rather l ong. The sixth i s a margin al , with

2 distal cusps ; the other marginals are wide and short , with 4 to 6 .

slender cusps
,
the mesodont being moderately longer than the

others. The last 1 or 2 are very small , and their cusps indistinct even

when h ighly magnified .

This i s a North American species
,
which

‘

I saw first from Knox
vi l le

,
Tennessee

,
where it had been col lected by Mrs. Judge

Andrews in damp moss on the cl iffs above the Holston Ri ver .

Later i t was found in Jackson Cou nty , Alabama, by M r . H . E .

Sargent, and , among the specimens sent, there were a few l iving, so
that I cou ld observe the an imal and examin e at least the j aw and
radula . Doubtless our species wil l be found at more localities i n
the Appalachian Mountains . In the Missouri R iver drift , from

Eastport
,
Iowa

,
mentioned under V. parvula, there were four exam

ples of this species
,
somewhat small

,
18 and 19 mm . diam .

* See Appendix .

29 S . not ice in Nauti lus, ” V
, No. 4 , p. 10 1 .
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Those from Tennessee and Alabama show some slight variation .

The size i s from mm . gr. diam .
,
2 0 being the average. Ou

some specimens the aperture is not pear shaped as i n most
,
but

rather broadly rounded at the l eft side
,
as shown in Man . Con ch .

,

PI. 33, fig. 44 . There is also some d ifference in the more or l ess
strongly everted peristome . A few specimens from Alabama show

a th in lip
,
but from its appearance it seems to be caused by some

disease.

V. p erspective can not be mistaken for any other species except

p arvuZa, wh ich it resembles in si ze , coloration and the membranous
ribs . But it is sufficiently distinguished by the wider umbil icus,
the comparatively narrow last whorl , less expanding and descend
ing i n toto to the aperture, which is smal le r and not circular ; th e

con tin uou s peristome and the absence of a l ip . It holds a singul ar

positio n also among the species with strongly descending las t whorl
and transversely elongated apertu re by the comparatively more di

tant and regular]y standing membranou s ribs
,
and its smal l size.

1 2 . V . cyclophorellaAncey, Pl. V III , f. E. Man . Conch.,
P1. 33

,
f. 34—38, PI. 32, f. 29.

Resembles tenuilabris A . Braun
,
in i ts rather sl igh t peristome

,

and costate in its sculpture . Umbil icus large ( abou t 1 mm . diam ) .
Whorls about 4 , the last depressed above . Costulations fine ; aper
tu re obl ique

,
nearly round . Diam . 23, al t . 1 mm .

” This descriptio n

h as been commun icated by Mr. Theo . D . A. Cockerel l
,
with the

note : V. cyclophorella, col lected at West Clifi
“

, Colorado , has the
an imal enti rely translucent , white ( except the dark eyes) . The

l iver
,
seen through the shel l

,
i s red - brown .

As noted , thi s species h as been col lected over a wide range of the
Rocky Mountains, and i s i n collections under different names . Col

orado : North Park , Ingersol l collection , received from M r. J. H.

Thomson E . A. Barber
,
Aug ,

1874
,
i n col lection of the Academy

as V. minute Say) , West Cl iff, Mr. Cockerel l ; South Park ; Utah
American Fork Canyon , J. D . Putnam ; M ontan a : Helena, Mr.

Henry Hemphil l (in Acad . Col l ) ; Idaho ; Wyoming : Fort Bridger,
Dr . Jos. Leidy ; Washington Wal la Walla

,
Mr. Hemphill ;

Nevada Hamilton (in Nat . Mus .Col l .) New Mexico (or Arizona) ,
i n Nat. Mus . Col l .
The above description would be insufficien t to characteri ze the
species . By the kindness of M r. Theo . D . A. Cockerel l , who sent
me some authentic specimens from Colorado, and M r. J. A. Thom
son

, who presen ted me h is examples , col l ected by Ingersol l, I was



https://www.forgottenbooks.com/join


274 PROCEED INGS OF THE ACADEM Y OF

ually deep descending ; sutu re rather impressed aperture very

oblique, lit tle crescentic , transversely oval , rounded with the margins
much approximate ; peristome widened [everted] , th inly l ipped ,
yellowish horn - colored , inferior margin reflexed. Si ze 3 2 13—2

mm .

(Siberi a : Jarzowa, Selo at 60
° and VVerschininski 68°

fossi l i n southern Germany )
” Translated from Westerl und

,
Fauna.

I have seen no recent Asiatic specimens . From Europe there is
a fossi l fromKroellwit z

,
near Hal l e on the Saale

,
Saxony . Ten speci

mens before me
,
obtained from two different parties under th e name

of Hal. tenuilabris A. Br. , are nearly al ike except for
' sl igh t

differences in size
,
represented in Man . Conch .

, P1 33, fig. 30— 33.

This is a shel l probably wel l - known among Eu ropean conchol ogists
,

but there are some characters which do not agree with the above des

cription. They are i n good condition , appearing remarkably fresh

for fossil s, more o r less transl ucent, and i n most the epiconch is pre

served . The surface is rather finely striate, bu t n ot acutely ribbed .

There is also n o trace of a difference in coloration of the apertural

part and the rest of the shell ; this would , of course , be of l i ttle

importance if the shell s are weathered and opaque, but i n th e state
of preservation they present

,
i t is significant . The whole

'

shel l is
equal ly colorl ess

,
and must have been glassy transparen t when fresh .

There is al so no trace of
'

a l ip . The siz e is somewhat l arger : greater
diam . lesser al t . mm .

From al l th is i t is eviden t that the Kroellwitz shel l can not be

iden tical with tenuilabm
’

s as described . It would be h asty to
take it for a differen t species before authenti c specimens can be

compared . We may eventual ly propose for the fossi l the varietal
name saxom

'

ana. The last whorl is very distinctly ascending before
i t descends to the aperture

,
as shown in Man .Conch .

,
PI. 33

,
fig. 33

this is also seen from above (fig. Very probably V. tenuilabris

presen ts the same character ; apex almost papi ll iform ,
which

becomes apparent at once if
'

we compare fig. 32 . But thi s, as has

been poin ted out
,
appears to be a characteristic

,
not of a singl e spe

cies , but of a whole group . From its si ze, color and the ribbed

surface we may concl ude that V. tenuilabris i s related to V. cyclo

phorella.

It has been noted above that I received another form under the
name of V. tenuilabris, from Germany . This i s of quite a different
type ( see under V. declivis p.
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1 4 . V. mionecton Boet tger.

He] . ade/a West . var. mz
’

om cton Bttg Zool . Jahrb. IV , 1889, T. 27 , f. 1 1 .

He] . 16 1227 170 577 1? var. mionea‘
orz West . Fauna, I. Sup]. p. 120 .

Vallom
'

a mz
’

mzea‘
on Bttg cit . 1n Nacht . Bl. D . Mal. Ges. 1892 , p. 125 (O .

Rosen . )

Smaller, more depressed , almost regularly, very finely rib

striate ; whorl s only 3, the last, as al so the upper margi n of th e
peristome , somewhat angular above ; size 23— 2 3 1 3 mm . (Trans
Cau casia, on the summit of the Agh - dagh in the Kopet- dagh

,
at 9

feet) . Dr . Boettger ranges this form under my adela,
but

the excel lent figures show th e last whorl much widened in front,
deep descending above, margins much approximate, almost con
nected, etc .

” From Westerlund
,
Fauna

, l. c. translated .

In Baron O . Rosen’s article
,
eviden tly influenced by Dr. 0 .

Boettger, V. mionecton is treated as a species, - and published .

V .mionecton var. schamhalensis Rosen .

Differs from th e type in the shel l being smooth [polite] not rib
stri ate . Schambala

,
Prov . Chorassan, Persia.

I have seen no specimens of eith er th e type or variety .

1 5. V. ladaoensis Nevin.

Scient . Res. of the Sec . Y arkand M iss , Mol l .
, p . 4— M ts. Centralasiat. Mol l . ,

1882
, p. 3 , T. 3 , f. 3 .

— Westerlund
,
Fauna

, I , p. 15 .

Shel l widely umbilicated
,
depressed , with l ittle elevated Spi re

,

densely and finely ribbed ( ribs sometimes almost obsolete) , grayish
white whorls 33, somewhat convex , the last rounded , descending
in front aperture very obl ique

,
tran sversely pear - sh aped

,
peristome

everted refiexed rather th in
,
with margins mu ch approximate

,

inferior margin more curved . Size 33 1 3 m. (Centra l Asia, near
Iskardo i n Tibet)

”
Descr. from Westerlund

, l. c. transl ated .

V. ladacensis var. asiat icaNevill.

He] . cosfaz
‘

a var. asz
'

atz
'

ca Nevil ]
,
1. 5 .

Val] . Zadacmsz
’

s var. asz
'

a/ z
'

az Nevil l , Re inhard, uber die °

von den Herren Gebt .

Krause aufihrer Reise gesamme lten Pupa Hyalina- und Val lonia-Arten; Sitzungs
ber. der Ges. Naturf. Freunde , Berlin , 1883, p. 42 .

Rei nh ard says ( 1. c.) that on Pyramid Island, Alaska , a Vallonia
has been col lected by MM . Krause which is identical with asiatica,

except /
for i ts somewhat smaller '

size. He states that the l atter
comes nearer Zadacensis than costate , under which i t has been
ranged by the author. Mr. Pilsbry bel ieves that the Alask a form
i s not the same as the Asiatic.
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I have seen no specimens of either the type or the variety, which
also has been regarded as a species, and am un able to j udge about

them .

KEY TO SPECIES OF VALLONIA.

It is necessarily difficult to give a synopsi s of the species of Val
lonia based on the shel l alone . The characters are qu ite interwoven

among the groups and species, and several attempts to found natural
groups upon one, or even a few prominent featu res proved to be
failures . Yet there are such natural groups

,
though not well

defined, and the fol l owing table may serve to characterize them
and the subordinate groups , at the same time affording a means of
i dentifying specimens

,
definitely or approximately , without going

over al l the descripti ons .

GROUP I (ofpulchella) . Aperture crescentic
,
forming 3 to g of

a ci rcl e ( not transversely el ongated) , with ends of margin distan t ,
l i ttle or moderately inclined and obl ique ; suture not markedly

descending to the aperture or not more so than the last whorl ; shel l

of medium size ; surface rarely or never ribbed nucleus , as a rule ,
smooth

A. Last whorl not , or scarcely descending
1 . Peristome wi th a strong white l ip,
a. Peri stome decidedly everted ; shel l and umbi licus rather
symmetrical ; surface finely striate pulchella.

aa. Peristome scarcely ever ted ; shel l and umbil icus elongate,
surface smooth or very finely striate ; Spire smal l and low

excentrica.

2 . Peristome wi thout a lip, l ittle everted whorl s 4— 43 diam.

3 mm . adela.

B. Last whorl gradually and steadily descending in toto , peri stome

not everted l ip thin or wanting
1 . Surface microscopical ly striate , appearing almost smooth ; l ip

thin or wanting declivis.

2 . Surface with fine membranous ribs, peristome straight and

t hin
,
without a l ip pollinansis.

GROUP II (ofcostate ) . Apertu re almost circular or transversely
elongate

,
wi th margins approximate ; peristome distinctly everted ,

with a white lip ; last whorl moderately or not descending in fron t,
suture more descending

,
su rface (as a rule) with distinct ribs or rib

strize .

30 In mz
’

e/a andpol/inm sz
'

s the nucleus is unknown .
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V. adela West : Central Europe fossi l i n Sweden .

V. declim
'

s Sterki : Central Europe.

V. pollinensis Paul . Italy .

V. costata Mul l . : c ircumboreal ; Australia .

V. albula Sterki : Northern North America .

V. parvula Sterki : North America .

V. tenera Reinh. : China, Japan .

V. patensReinh. : Ch ina.

V. gracilicosta Reinh. : Rocky Mountain s.

V. p ersp ective Sterki : North America .

V. cyCZOphorella Anc. Western NorthAmerica .

V. tenuilabris A. Er z Asia ; fossi l i n Germany .

V. mionecton Bttg. : Western Asia .

V. ladacensis Nev . : Central Asia ; Alaska .

APPEND IX .

After th is pap er had been written
, Mr. Wm. H . Dal l kindly

forwarded me many additional specimens of Vallonia from the
National Museum . I would add the fol lowing notes upon them

V. pulchella Mull was largely represented from Madeira and

Bermuda. The specimens fromthe latter local ity are ofa somewhat
pecul iar form

,
being composed of only three comparatively large

whorl s
,
the umbi l icus i s first qui te narrow,

rapidly widening for the

l ast 3 whorl .

V. excentrica seems to be widely distributed in Great Bri tain ,
being represented from different places .

V. costata The specimens assigned to this species reported from
Iowa

,
Nebraska

,
etc., must be referred to the following, the dis

tribution of which in the Un ited States should be further studied .

V. gracilicosta. There was among the NationalMuseum material
over a hundred spec imens from drift on the Missou ri R iver,
col lected near Fort Berthold

,
Dak . They are al l ( lead shel ls, yet

some of them are i n good condition , of mm. diam . They,
especial ly the small er

,
somewhat resembl e V. costata, while the

fresh examples of the two lots from Utah mentioned above are
decidedly different . As far as I am able to Judge from the material

seen
,
the two species are distinct

,
constantly differing i n a number

of points . In V. gracilicosta, also averaging l arger , the whorl s,
especial ly the last , are more depressed above , th e aperture is more
incl ined and obl ique

,
much more curved below than above

,
and
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somewhat angul ar at the periphery ; the shel ls sh ow distinct ribs
and the membranous ribs ” upon them are quite smal l and fine,

whil e in costate the ribs are qu ite smal l the membranes are as a

rule
,
coarse . In the former

,
th e ribs are al so more numerous, and

more obl ique, especial ly as seen from above . The l ip, in fresh
specimen s

,
is pure white

,
never so i n costate ,

and of a somewhat
different form .

As said above, the specimens seen from the states west of the
M ississippi, must be referred to V. gracilicosta i nstead of to costate .

E XPLANATION OF PLATE VIII.

(Plates 32 and 33 referred to throughout the text will be found in
Pilsbry

’s cont inuation ofTryon
’s Manual ofConcholo0 °

g (y VIII .

Fig. A—F Radula , en larged about 900 diam. The first l ateral s and

l ast m arginal s are always represented
,
so that the last

gives th e number in the half transverse row.

Fig. A. Radul a of V. p q lchella ; 3 i s nearly l ike 4 i n B.

Fig. B. Radula of V. excentrica.

Fig. Radul a of V. costate .

Fig. D . Radul a ofV. albula.

Fig. E . Radula of V. cyclop horella.

Fig . F. Radul a of V. perspectiva.

Fig. G. Radula of V.pulehella, the central and first l ateral inthe
first (anterior) transverse rows, with cusps worn 0 111

Fig. H. Jaw of V. pulchella as seen under moderate enlargement,
cutting- edge below,

as in al l figs : scale about 1 50 1 .

I. The same
,
another specimen

,
en larged nearly 300 diam

a b the posterior plate
,
extending backward i nto the ten a

culum membrane t t .

Fig. K. The same
,
another specimen

,
as seen i n profile .

L. The same
,
medi an section (partially diagrammatic) .

Fig. M . Jaw of V. excentrica.

Fig. N . Jaw of V. costata.

Fig. 0 . Jaw of V. albula, extended .

Fig. P. Central tooth of the radula (ofV. parvula), half profile
View .

Fig. R. One -halfJ
'

aw of V. parvula, seen obliquely from above.
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JUNE 6 .

Rev . HENRY C. MCCOOK, D . D .
,
V ice -President

,
in the chair.

Twenty- four persons presen t .

A paper enti tled Notes on th e Physical Geography of Texas
,

by Ralph S. Tarr , was presented for publ ication .

The paper entitled New and l ittle known Paleozoic and Jurassic
Fishes, by Edw. D . COpe, was ordered to be printed in the Journal.

JUNE 13.

Rev. HENRY C. MCCOOK ,
D . D .

, V ice~P1
°

esident , i n the chai r.

Thirty - eight persons present .
Papers under the following titl es were presented for publication

New North American Myxomycetes,
” by Geo . A. Rex , M . D.

The Phylogeny of the Docogl ossa,
” by “7 . H . Dal l .

JUNE 20.

Rev . HENRY C. MCCOOK, D . D .,
V i ce -President

,
i n the chair.

Twenty- siX persons present.

The death , May 29, 1893, of Prof. Car l Semper, a correspondent,
was announced .

JUNE 27 .

Rev . HENRY C. MCCOOK ,
D . D .

,
Vi ce -President, i n th e chai r .

Thirty - six persons presen t .

The death on the 25th i nst., of James J. Levi ck, M . D ., a member,
was announced .

A paper entitled Contributions to the Life-Hi stories of Pl ants,
No. by Thomas Meehan , was presented for publ ication .

Note on the mechanism ofthe act of the expulsion ofsecretion from
the anal se c in Mephitis.

— DR . HARRISON ALLEN i nvi ted attention
to th e anatomy of the anal region i n Mephitis. Jefl

‘

ries Wyman

(Proc . Bost . Soc . Nat . History
,
1844) briefly recorded the muscu lar

nature ofthe act of propulsion of the secretion which was assigned
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DESCRIPTIONS 0F TWO NEW SPECIES OF NORTH AMERICAN

BOMBYCIDAE .

BY HERMAN STRECKER .

Cossus Orc.

3 Light grayish . Antennae pectinated . Head and thorax
heavily clothed with coarse , dark brown and wh itish scales ; abdo
men with grayish hair , beneath somewhat paler.
Primaries . Ground color l ight gray but more or less suffused with

brown ish especial ly on the basal two - thirds. The whole wing is
striated , mottled might almost be the better term, wi th fine intersect

ing l ines of various thickness which connect and in terl ace producing
a curious and notable effect ; there i s a sort of submarginal j agged

band (but scarcely deserving to be so- cal led) formed by the l ines
there being heavier ; there is also conspi cuous mottling interior to the
m iddle of the wing produced by the same cause. The mottl ing

,
for

i t is more mottled than striated
,
i s unl ike that of any other species

I know of whether native or foreign and wil l readi ly and strikingly

distinguish th is from al l others. Secondaries gray
,
reticulated with

fine l ines, but with l i ttl e of the tendency to semitransparency that i s
shown in some other species .

Expands 3 i nches .

The 9 i s like the 3 but broader winged and expanding 3 i nches .
The antennae but very slightly pectinated . This is a true Oossus
nearer to the European lignip erda wh ich it more resembles , except

in th e styl e of mottling of the wings
,
than any species occurring in

thi s country
Hab. State of Washington ; captured by Prof. O. B. Johnson

from whom I received it .

Hepialus Los.

Head and body unicolorous pale smoky gray
,
tarsi pinkish .

Primaries same color as head and body with fou r dark grayish
b rown somewhat oval almost connected spots extending from costa
at base obl iquely to the inner margin about two - th i rds the d istance
from the base, a smal l si lver spot or dot is the second of these from
the costa . Ou the i nner margin another not so conspicuous spot , on

the costa two spots or marks, one at the middle and the other in terior
to it

,
beyond the first of these

,
commencing at the costa, an irregular
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band which extends i nward half way between the costa and interior

margin . A l arge subapical patch only partiall y separated from the
broad exterior margin al band by a broken i rregular patch of the
paler ground color

,
th i s marginal band encloses a paler semi - band

on the i nner half
,
and a row of pale lunate spots on the margin

which are largest at the anal angle and become smal ler and more
indistinct the nearer they approach the apeX . All the dark spots

,

etc., are margined with a l ighter color .
'

In the centre of the sub
apical patch is a smal l round silver dot

,
on the marginal band inte

rior to the l atter two very smal l si lver marks .
Secondaries almost uniform smoky gray

,
darker toward apeX near

which , touching outwardly on the costa, i s a pale elongate mark . A

row of indistinct l unules at exterio r margin .

Expands
'

nearly 4 inches . Taken near Bangor , Maine .
This differs from other known North American speci es wh ich I
here d iagnose.

Hepialus argent eomaculatus Harris, Cat . Ins. Mass , p. 72 , 1 864 .

A pale o livaceous species with darker bands
,
etc., inclining in part

to a golden tinge
,
occurring from Main e to \Visconsin, and i n

Canada.

H. argentata Pack .,
Proc. Ent . Soc. Phil . 1 1 1 , p. 392 , 1 864 .

I knowonly by
'

th e description whi ch l eaves li ttl e doubt but that
i t was founded on a dark example of the preceding.

H. quadrigut tatus Grote, l. c ., p . 73, t . 1 , f. 6, 1 864 .

The large yel lowish salmon colored species found in Maine and New
Hampshire . In Can . Ent .,Vol.XXV , p. 1 24

,
1893 , i t has been claimed

that th is i nsect was n ever really described and that Quadrigut
tatus i s synonymical with argenteomaeulatus. On this assumption it
was there described as argent. var. semiauratus 11 . V . but on looking
careful ly at Grote’

s description i t wi l l be seen that it fits the salmon
colored species at least as wel l as the other and his figure undoubtedly
represen ts that one. His description says plai nly Posterio r

wings enti rely pale salmon color etc . Abdomen pale salmon

color ”
° etc. “ Under su rface of both wings t inged w ith salmon

color. Now none of this appl ies to argenteomaculatus which has

grayish or pale ochraceous brown posterior wings and abdomen
,
and

whose under su rface is al so ochraceous or b rown
,
varying in depth

of color in d ifferen t examples but entirely desti tu te of any indica
t ion of the fleshy red ti n t known as salmon - color— from th is i t seems
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easi ly to be seen that there are very insufficient if
'

any grounds for
the sinking of Grote

’

s name, or for making th is , his species, a

var. ofHarris’, as any one wil l see by comparing a suite of the two
that they are very d ifferen t in size and colo r and in markings

,
as

much as is the case with species ofthe same group in thi s i n teresting
fami ly . I have received argenteomaculat

-

as from Maine,Canada, New
York

,
Michigan , Il linois andWisconsin . Quadriguttatus only from

White Mts . of New Hampsh ire and Maine. In the last named State
the two occur at same time and in same local ities.

H . purpurascens Pack Bost . Jour. Nat . Hist
, p . 598, 1863.

Unknown probably save from the type and description . I h ave

never seen th e former
,
but from the description i t must be a large

sp
’

ecies expands inches uniqu e in appearance it being des

cribed as dark sable brown with irregular bands of silvery purple.

Head and body deep sabl e brown ”

, etc . It was “ captured by
Mr. S. H . Scudder at the base ofMt . Washington and i s a 9

H. thu le Streck ., Lep. Rhop. Het, p. 1 05, t . XII, f. 6, 1875.

A large white species with but little of the usual ornamentation on

primaries and that li ttl e confined mostly to in ner half of costal part.
The type was taken in a park in Montreal by th e late Mr. F. B.

Caulfield of that city from whom I received it. Another was
taken later

,
I think near the same city, and a th ird one was captured

in Wisconsin . The remain ing species of North American Hepialidae
of smal l size and

,
excepting auratus Grote

,
are inconspicuous insects

presen ting l ittl e affinity in appearance to those here enumerated .
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remain in any of the -three groups
,
and whether most an ci en t or not

,

so far as these characters go the Lep etidce are nearest to the Proto
l impet.
In my work on the Bl ake Moll usks (II , p. 436) I said thatAcmoe

idee, of al l th e groups of Docoglossa, is th e most typical th at is,
within the l imits of that family are found assembled , sometimes in
one and the same animal , the greatest n umber of organs which taken

s ingly are characteristi c of Docoglossa. This i s strictly true, but Dr .
Thiele (Gebiss, p. 340, vol. II) has mistranslated me to the extent of
saying that I have regarded the Acmceidee as the most primitive
group

,
in opposition to my earl i er Views ; which is qu ite i naccurate.

I have in the Blake Gastropods (p. 436— 7) shown why the Patellidte
may reasonably be regarded as derived from Acmoeidoe, th e original
cten idia h aving been whol ly lost. The row of lamellae with in the

mantle edge h ave taken up the branchial function and in some

species
,
as in Aneistomesus, become arborescen t proliferations .

‘ The
bran ch

'

ial cordon is occasional i n Acmteidoe, I have seen it complete
i n Scurria mesoleuca ; i t is present but in complete i n the common

Lottie gigantea ofCal iforn ia ; and even if Dr . Thiel e was correct in

supposing that it was absent i n Scurm
'

a seu
'
rm there would sti l l be no

ground for his concl usion that its absence in the latter species indi
cates a fail ure of the grounds upon which I united in one group

,
as

Proteobranchiata, th e Acmceidw and Patellidoe.

But there i s excel lent reason for believing Dr. Thiele to have been
misl ed by an exceptionally contracted specimen of Scurria scurra.

and to be entirely wrong i n his con cl usion that the species is without

a branchial cordon . The latter i s figured and described by Orbigny
from living specimen s (Am. Mer., p. 478, pl. 64 , figs. 1 1 I

h ave seen sk etch es by Couthouy made from l ife ful ly confi rming

Orbigny, and lastly I have seen , but do not now remember where, an
alcohol ic speci men which showed them clearly. Dr . Thiele’s spec
imen only appeared “ etwas wu lstig

,

” somewhat puffed up, i n the
place where the cordon shou ld be

,
but there can be no doubt th at

thi s puffing up simply represented the alcohol ical ly con tracted
l amel lae of the cordon

,
rendered indistinct by improper preparation .

Many of th e m inor detail s in wh ich Dr . Thiele’s observation s
d iffer from mine may be reasonably explained by the variation which
i s exhibited by individual s ; and my chief criti cism upon what is , in
the main , a praisewor thy and useful work is that Dr. Thiel e has
failed to take account of th is factor

,
which more extensive experience
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with the radula of a single species would have undoubtedly revealed

to him . The result has been
,
not only has he estimated too high ly

the constancy of minor detail s of the radula in single species
,
but he

has made an excess ive number of so- cal led generic distinctions
,

the names of which in many cases wil l s imply enl arge our catalogues

of synonyms .
In concl usion I may point out that th e relations of the radula i n

Lepetella to th at of Lep eta, etc., offer additional reasons for th inking
that the Lep etidoe are ofth e l impets those most nearly al l ied to nor
mal or more u sual types of gastropods

,
and also that the similarity of

the shel l of the sil urian Trybh
'

dium to th at of some recent l impets

( Olana, etc.) by no means authorizes us to conclude that the soft parts
of Trybli

‘

diumwere also similar to those of recent Patellidce. Indeed
,

when the almost i ncalculab l e length of time intervening between ou r
days and the Sil uri an is considered

,
toge ther with the similarity of

recent l impet shells which are secreted by widely different animals, i t
i s almost i nconceivable that the Si l urian form should have any closely
al l ied recent re presentati ve. The rhythmical manner in which th e

adductor scars of Tryblidium are arranged in pairs , clearly indicates
a peculiar disposition of the organs whi ch might, indeed , have
paralleled in some particul ars the organization of some of the Chitons
ofthat ancient time.
For the rest

,
many of the ancient l impets are represented by shel l s

which might wel l h ave belonged to Lepeta or Acmcea
,
yet of the

relations of which , as in th e case of many recent l impets , we are not
permitted to arrive at any dogmati c Opinion for want of the requisite
data, a deficiency which , i n the case of the fossi l s, must remain for

ever unsupplied .
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JULY 4 .

Rev. HENRY C. MCCOOK, D . D ., V ice-President, i n the chai r .

Five persons present.

JULY 1 1 .

Rev . HENRY C. MCCOOK, D . D ., V ice-President , in the chair .

Nineteen persons present .

JULY 18.

GEORGE H. HORN, M . D ., in the chair.

Ten persons present.

JULY 25.

GEORGE H. HORN , M . D .,
in the chair.

Thirteen persons present.

Miss Maria Blan chard
,
Miss Harriet Blanchard and Miss Anna

Blanchard were elected members .

Dr. 0 . Boettger of Frankfurt a. M .
,
Germany

,
Dr. H. von

Ihering of R io Grande do Sul, Brazil , and Charles Hedley of

Sydney , N. S. W., were elected Correspondents .
The fol lowing was ordered to be printed
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study of the plan t at Seal Harbor, Maine, on July 9th seemed to
make its pecul iarity clear .

It may first be noted that when a l eaf starts from its parent stem
we may l ook for a bud in the axis . If

'

a leaf be present wi thout an

axil lary bud , we concl ude that there has been or ough t to have
been one, and look for some reason for the seemingly abnormal con

dition .

As already noted by the author
,
th e common pedun cl e opposite

to a leaf i n Boraginaceous and other pl ants
,
means simply that the

arrested axis has been pushed aside by the strongly developed
growth of the axi llary bud , which then assumes the leadership until

h istory repeats i tself
,

” and it al so i s pushed aside to make way for

a new l eader. But Mertensi
'

a maritime does not seem to fol low thi s
rule

,
and seems whol ly ex ceptional . Everyth ing proce ed s for

awhil e i n the u sual way . The leaves are al l alternate as a wel l

behaved Boraginaceous pl ant should be . But when i n the flower

ing stage there are a pai r of Opposi te leaves
,
and at the same n ode,

three b ranches— one bearing flowers
,
and the other two continuing

each an axial growth . How is i t possibl e that three axial growth s
should have been developed from only a pai r of leaves ?
When these leaves are careful ly examined , however, the axil l ary

buds are found to be sti l l there . They have not fol lowed the Bor
aginaceous habit of pushing at once into growth , and , assuming

leadersh ip
,
pushing th e paren t shoot aside. The pai r of l eaves are

n ot exac t ly opposite, and the branch bearing the flowers seems to

occupy a space of its own on the stem
,
between th e pair of leaves.

D ICOTOMOUS BRANCHING IN SPERGULARIA M EDIA.

Noting that every flower was abundantly ferti l e
,
and suspecting

from th is fact self- fertil ization , investigation fol lowed and it was

found that the pollen i s shed j ust at the time of Opening, thoroughly
covering the stigmas

,
and absolutely insuring self- ferti l i zation .

Comparing the inflorescence with some Boraginaceae nearby,
alo ng the coast at Seal Harbor, an interesting le sson is taugh t as to
how the dichotomous arrangement is produced from the opposite
leaved , and the extra - axi l l ary from the al tern ate leaved character,
respectively . In Spergularia media,

when the arrestation of axial

growth occurs previou s to the advent of the floral condition , the
next pai r of axi ll ary buds start at once i nto growth and we

thus have two actual centers of axi ll ary growth
“

, th e arrested
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flower branch remain ing in the dichotomous fork . In Boragine

eeoe with its al ternate leaved system , there is bu t a singl e bud to
push into growth and become the main axis, which it does , pu sh
ing the arrested flowering bran ch wholly to one side, and which , i n

techn ical language becomes extra - axi l lary .

MISSING V IRTICEL IN GLAUX MARITIMA.

Examining on July 1 4 th at Seal Harbor some specimens of
Glance maritime ,

commenting on the wel l known and remarkable
al ternation of th e stamens w ith the lobes of the calyx

,
a friend

remarked that this arrangement would necessi tate th e lobes of the
coroll a being opposite th e lobes of the calyx if the flowers had not
been apetalous

,
which would be an anomaly in floral structure.

But as the stamens i n Primulaeece are opp osite the l obes of the
corol la

,
we might natural ly look for the same phenomenon in Glance

had the corol l a been developed . Yet there is one point in this con
nection worth noting . In Samolus and some al l ied genera there are
imperfect anthers i n between the lobes of the corol la , an d the
opposite stamens are therefore easi ly accounted for when we under
stand that a series between them and the corol la has been sup
pressed . The position of the stamens al ternate with the sepal s in

Glaux, again proves the existen ce of two series , as the suppression

of both would bring the stamensjust where they are between the lobes
of the calyx . Another point i s that the ease with which the outer
series of stamens

,
united with the corol l a in Primulacece general ly,

has been suppressed
,
causes no surprise when we see the corol la

itself whol ly suppressed in Glaux.

The tendency to suppression of parts and general i rregularity is
particu larly strik ing in th i s genus . Though I examined many
flowers of this plan t on th e north Pacific coast , I did not note any
that were not 5- lobed and 5 - stamened . Fully one - fourth of the
flowers at Seal Harbor were tetramerous.
The irregularity of th e leaves is wel l known— opposite unti l the

flowering stage is reached , when they become alternate and fre
quently three -whorled .

Every flower is ferti l e ; but al l th e flowers I could examine were

expanded , and afi
’

orded no Opportuni ty to observe the condition of
affairs before open ing.

Morphology is much aided by a study of the accelerat ion and
arrestation of parts i n erratic plants li ke these

,
and I regretted
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th at my oppor tuni t ies for fu rther observations on th is plan t were
so l imited . It affords a promising field for others more fortunate .

THE RELATION BETWEEN RHYTHM IC GROWTH AND VARIETY
IN CITRUS FRU ITS .

The recognition that growth is rhythmic,and not one continuous
act , affords a ready explanation of many phenomena otherwise

inexpl icable ; and this i s wel l i llustrated by a compari son of vari
ous forms of fru it in the orange and other varieties of th e citrus
tribe .

Occasional ly an orange may be found wholly formed inside of
another orange, and more frequently an orange wil l be found pro

jecting from the apex of another— tha t is, but partially enclosed
while in another which has been propagated as adistin ct variety

and cal led the Navel orange
,
a very smal l attempt to form another

fruit at the apex is generally seen giving th e navel or umbil ical
appearance from which th e variety derives i ts name.
The morphological u ni ty of the fol iaceous and floral parts of a
plan t being con ceded

,
we concei ve of th e axis as being arrested in

its longitudinal development when a flower is being formed . In

most oranges we find the axis sti l l extending a considerabl e di stance
into the fruit

,
but vary ing very much in consistency in d ifferent

varieties. Sometimes i t i s qu ite woody, i n others it i s found cellu

lar and so soft that i t can be compressed between finger and thumb
while in some— notab ly in a variety known as the Tangerine— there i s

rarely but a few l ines of axis
,
usual ly no axi s at al l .

The rhythmic waves of grow th are not all
,
of equal measure.

As in j umping a ditch
,
a boy may now rest exactly where he lands ,

and now have to contin ue several paces before final rest, so does the
wave force i n growth vary in i ntensity. In th e process of the
metamorphosi s of a branch with its various n odes into a flower and
finally a fruit, the expend itu re of force in the arrestation of axial
growth and the development oi

'

the appendages to petal s, stamens
and carpel s is exactly meted to the resul ts— now it i s short of the
mark , and the axis starts under another rhythmic movement
the next time to be arrested fo r good and all .
It is thi s succession ofgrowth rhythms that produces the double

fruit o ranges
,
but the phenomenon is not confined to the citrus

tribe . In the formation of cones i n the coniferous fami ly the
branch in i ts axial growth is usually wholly suppressed ; but occa
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strate this as 'an actual fact as i n the case of the orange
,
b ut I feel

sure some one maymeet with an abnormal specimen which wil l
p rove the poin t .
The varying intensity of rhythmic waves of growth may come
to be regarded as a lead ing factor in th e development of form .

These waves certai nly have to do with the varying sexual characters
of trees

,
as I have shown in other papers. The fact brings us near to

a certain knowledge of the origin of form ,
though we have sti l l to

learn what causes the variations i n the intensity of these waves .

Even in these different forms of c itrus fruits the varying forces
affect ferti l ity. In the case of the Tangeri ne orange

,
in which the

secondary rhythm has been accelerated to such an extent as to
cause abortion in the whole of the lower carpel lary system

,
the

seeds necessarily are not formed . In the case of the Navel , where
the secondary wave has only drawn part ofthe force from the lower ,
i t usually results in so much weaken ing of the l atter’s power that

few or no seeds result . The Navel i s usual ly a seedless frui t.

MORPHOLOGY OF THE STIPULE IN COMARUM PALUSTRE .

I have claimed that when axial growth is arrested to form the

inflorescence, a suppression of l eaf- blade, and a corresponding

devel opment of stipu le or di l ated petiole u sually occurs in the mor

phological conception of a flower. In o ther words, in stead of pet

als and sepals being metamorphosed l eaves, they are more cri t i cal ly
metamorphosed stipules .
This is wel l i l lustrated in Comctrum palustre. Examining a

branch we find only a s tipule at the lowermost node . U l timately a
leaf with two pairs of leaflets and one odd one . Then growth
becomes suppressed as the flowering stage approaches. The next

node has th e leaf trifol iate, the next with only a s ingle term inal
leaflet , th e next with the stipule only . It is seen that al l the n ex t
nodes have stipules on ly and the sepals are b ut s ti pu les. I have
before noted that Rosaeece afford the best i l lustration of the fact
th at petals are but en larged and modified stipu les, and not trans
formed leaves as general ly understood .

FERTILIZATION OF MALVA ROTUNDIFOLIA.

Prof. Herman Muel ler
,
in his work on cross - ferti l ization of

flowers, indicates that Malva rotundifolia i nvariably fertil izes itself
in case insects shou ld not Visit the flower in i ts earl iest stages.
Unless

,
as I th ink may be the case

,
flowers behave differently in
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one stage of growth
,
or at one season

,
from another

,
I must con

clude that i t is ferti lized before expansion
,
and that insects in no

way assist th e Operat ion .

Early in October I noticed a plant , five feet i n diameter, that
had evidently been blooming for months previously . It had many
hundred s of capsules

,
and there were n o indications that a single

flower had failed to be fertile . With my own proposition before me
that perfect ferti l ity indicates close ferti lization

,
I was led to place

the plan t under close observation many times a day for a week .

During al l this time I did not notice a single insect vi sitor .
Watching the plant a few times by night

,
no nocturn al visitors were

seen . At seasons more pregnant with insect life the plant would no
doubt be vis ited

,
for no flower i s sl ighted in case of necessi ty by

honey or pol len gatherers . There were none at this time
,
but the

seeding was stil l go ing on
,
and continued til l the first severe frost i n

December. It can be surely stated as a matter of fact, that there
were no insect Vi si tors during the l ast half of the season

,
and yet

the plant was abundantly and unfai lingly fertil e.
An i nteresting resul t of my cl ose observation was the discovery
of three great periods of rest and of growth - resumption during anthe
sis . In the earlymorning of one day is seen the fo lded pink corol l a
in the position of a smal l cone peeping through the green calyx .

Commencing watch at th is stage
,
growth progresses ti l l about noon ,

when there is a rest ti l l the next morn ing ; agai n there would be the
same period of advance to rest, and the third day again an advance,
fol l owed by the withering of the floral organs .

Return ing to the first period , the unopened bud , dissected at 8
A. M .,

showed no i ndications of pol len having been discharged .

By 1 0 A. M .,
the flowers were sti l l tightly closed , but the anther

sacs had become ruptured
,
and the pretty pu rple styles, n estl ing in

the center of the mass of stamens
,
were completely covered by pol

l en . By 1 1 A. M .,
the corol la had so far untwisted that a sl ight

glance of the stamens and styles could be had in some flowers. By

1 2
, noon , the corol l a had taken on a n arrow campanulate form, as

w ide at the bottom as at the top . By 1 P. M ., i t had again closed ,
so that the flower was expanded but about an hour only d uring the
whole period of i ts existence . If i t were desi rabl e, therefore, for
any insect to aid i t in ferti l ization i t would have but an hour at

noon in which to work ; but as we have al ready seen , the pol len had
reached the stigmas a short time before .
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From thi s time until near noon the next day
,
every th ing seems

absol utely at rest ; but at 1 1 A. M ., the corol l a again expands so as

to be widely campanulate, and th e pistil s are found advancing
beyond the l ine of

'

th e anther cell s
,
carrying along with them the

comparatively large pol len grains that had been deposi ted the day
before. By 1 P . M . , the coro ll a has again closed , drawing up and
closely pressing the pisti l s and th e anther cel l s togeth er . It is at
th i s period of the observations that the most beautiful phenomenon
of the whole may be observed . Along the inner face of th e styl e
from apex to base i s a single l ine of minu te hairs . The pol len
grains attach themselves to these h airs and are thus arranged in a
si ngle l ine like bright pearls along a curved si lken th read . Dr.

Ida A. Kel ler , who has kindly repeated some of the observation s I

here record , finds indications of pollen tubes entering the pistil s
through the papil lae or hairs.

Ou the thi rd day
,
toward noon

,
though the petal s remain closed

,

the pisti ls wil l b e found withering, and the carpel s enlarging , th us
indicating that fertil i zation has been accompli sh ed .

In the Proceed ings of the Academy
,
1 889

,
page 55, i n a paper

entitled On Secund Inflorescence ,
” I have shown that i n a number

of flowers with a convol ute aesti
‘

vation, th e Spiral l ine i n cl osing i s
directly the reverse of that fol lowed in the open ing. A surprising
fact was noted in connection wi th thi s .Malva th at i n cl osing, the
twi st migh t be either from left to right or righ t to l eft— both l ines
ex isting on the same plant . All attempts to form an hypothesis
accounting for th is remarkable beh avior failed .

One fact strongly developed by these observation s i s that fertil i

zation may be accomplished before th e pi sti l s have completed their
growth

,
thus confirming th e observation of Dr. Ida A. Kel ler in her

paper on Monarda fistulosa in the Proceedings of the Academy,
1 892

, p. 452 .

THE PEDUNCLE IN STREPTOPUS AMPLEX IFOLIUS .

The point I have strongly presented in connection with “ extra
axil l ary branches

,
that these are but arrested leaders which have

been supplanted in l eadersh ip by the strong growth of the axi l l ary
bud , i s remarkably wel l il l ustrated in Strep topus amp lex

’

ifolius. Dr.

Asa Gray says of it i t has smal l (extra)
‘

aXillary flowers, either
sol itary or in pairs

,
on sl ender thread - l ike pedun cles

,
which are

abruptly ben t or contorted near the m iddle . And further , the
peduncl es

,
as in the next

,
are Opposite the leaves, rather than truly



https://www.forgottenbooks.com/join


298 PROCEEDINGS OF THE ACADEMY OF [1893.

the lower lobe of the forked style— pressed i nto it
,
and covered with

pol len . A number of flowers were opened , al l exh ibiting the same

phenomenon . The branched filament , as is wel l known , bears an
anther cell on one fork on ly . At the time above noted the arms
d iverge in nearly opposite directions ; but eventual ly the barren
one becomes nearly erect

,
which has led some authors to describe

the stamen bearing the anther on a l ateral horn - l ike process .
The opening of the flowers i s the work of the lower lip alone .

In the unexpanded bud i t extends inward and under the u pper l ip
,

and fal l s over, seeming to cl asp the anthers. When the open ing
time arrives thi s lower l ip i s withdrawn ti l l i t presents a righ t angle
with the upper l ip

,
and finally fal l ing back til l it reaches the tube

of the corol la. Soon after mid - day the style branches close— an

indication that ferti l ization has been accomplish ed . The style
,
how

ever
,
conti n ues to lengthen . The corol la only continues about 2 4

hours , as early the day foll owing they drop out of the calyx tube .
A small species of b umble- bee, rather numerous , paid constan t
visits to the flowers. Hypothetical ly one might reasonably regard
the flower as arranged for cross - ferti li zation by insect agen cy. The

branches of the sty le seemfavorably situated to receive pol len from
the back of an insect visitor. As a matter of fact , however, none

of these visiting bees were seen touching the styl e branches i n any
way, though I watched them closely for a long time. As the lobes
close at noon

,
there cou ld be no benefit if they did tou ch them after

that . Insect aid could be given between 8 A. M .
,
and noon . If in

any other part of the world they are of service they must be l arger

than these bees were ; but as the flower certainly ferti lizes before
opening at th is season

,
i n thi s pl ace

,
it i s not conceivable that the

hypothetical arrangements are theoretical ly correct.
The head of flowers is a contracted spi ke, and i s composed of

numerous verticils in which there are three flowers to each axil .
The central flower of these three is always the first to open , and
hen ce the anthesis is centripital. Though this would thus seem to be
the general plan

,
strange to say , the first flower to bloom on a head

may be from any part— either n ear the apex or near the base .

They appear from any part without any regard to order or system .

No explanation of this disorderly blooming seemed satisfactory.

It has been a point with the author ofthese Contributions that
a l eaf does not origi nate at the node from which it seems to spring ,
but at some indefinite point on the axis below . In Brunella the
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edges of th e leaves are cil iate . The stems are b ifariou sly hirsute .
No expl anation of thi s seems to the author reasonable but that
thi s resu l ts from the meeting of the cili a on the edges of the narrow
bases of the fol iar organs

,
and which , at the node above, expanded

into a laminal condition— a l eaf bl ade .

BRANCHING OF EUPHORBIA HYPERICIFOLIA AND E . MACULATA.

There are some pecul iarities in the branching of these two species
ofEuphorbia difficult of explanation in each case

,
but very clear

when studied in comparison with each other. As a general prin ci
ple in plan ts we l ook for an axil lary bud at the base of every leaf

,

or we can usually conceive some reason why th e axil l ary bud has
not been developed . Taking a branch ofE uphorbia hypericzfolia
we find the leaves opposite

,
but one somewhat stronger than the

other . The main stems are somewhat flexuose. Ou th e on e side of
the main shoot an axil l ary bud has developed from the base of the

leaf into a weak lateral branch , but there seems to be no trace of
an axil lary bud at the base of the leaf opposite . We ask , what has
become of the bud which shou ld have beenat the base of that leaf ?
In E . maculata the branches are not fiexuose. A straight stem
proceeds from the main branch , having many pairs of l eaves at the
nodes . At the base of one of the l eaves there i s an axi l lary bud ,
no bud at the base of the leaf Opposite , wh i ch seems very closely
attached to the straigh t central axis or main stem.

Return ing to E . hypericifolia we find
,
toward the end of the sea

son ’s branch
,
a very weak peduncle between the forks of the

branches
,
having at the apex a head of flowers. We now see that

this pedicel was the original main stem ,
and that what we have

before taken for main stems were the products of axi l lary buds i n
cases where the mai n axes were whol ly suppressed. VVith- this total
suppression came the effort on the part of one of the axi ll ary
branches to supply the los s

,
and thi s i s the one which has

'

given the
impression that the subtending leaf had no axi l l ary bud . There

was a bud, and that bud pushed so s t rongly as to become a substi

tute for the suppressed central stem . The weaker bud
,
axi l lary to

the weaker leaf
,
either con tinues as a bud or pushes into a weaker

ax il lary growth . It is
,
however, of sufficient strength to compete

somewhat W1th the opposite stem growth , which cannot, therefore,
become p erfectly straight , and th e resul t is, as we see, a necessarily

flexuose habit.
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Now reverting to
‘

E . maculata we find a much greater disparity

i n the size of the opposite leaves , and necessarily i n the si ze of the
strength of the axi ll ary bud . The large leaf

,
which seems to have

no axil lary bud has real ly had one so strong in proportion to the

leaf opposite that it has pushed it whol ly aside
,
has succeeded

i n forming a perfectly straight stem . The straight stem in Euphor

bia maculata, i s real ly made up,
th erefore

,
of an axil lary bran ch

which at each node has whol ly taken th e place of the main axis
which has become totally suppressed at each point.
As

,
however

,
th e vegetative growth becomes more u nder the con

trol of the reproductive force
,
the vigor of the side branches wh ich

proceed from the axil lary buds along th e mai n stem is checked ; and
with this the axial growth develops sufficiently to form a peduncle

and flower- head as al ready noted , and these central axes bearing

th e flowers get stronger and stronger , j ust i n proportion to the
development of reproductive agen cies.
We are taught by these i l l u strations the great lesson that the

power of an axi l l ary bud to draw to itself nutrition at the expense
of the main axis and opposite ax ill ary bud is the chief cause of the

varying characteri stics of the b ran ches . In the same plant it
causes a variation from a merely flexuose stem i n the lower portion
to an almost perfectly forked condition finally

— while i t equal ly
accounts for a whol ly differen t character of straigh t main stems i n

an al l ied species.
The exact manner i n which an axil lary bud can achieve such a

power of nutri tion as to entirely obl iterate and supplant the main
axis

,
and how again that mai n axis can sti l l again overthrow its

lateral competitor and advance sufficient ly to become a flower- bear
ing peduncle i s yet a grave question which cannot be answered .

But a consideration of al l the facts brings ou t the safe concl usio n
that the achievement of greater power i n some buds to advance
over others by drawing to themselves nutri t ion at thei r expense
i s a powerful factor i n the origin of form .

As every flower head produces seed
,
it i s safe to assume

on my theory that the flowers self- poll inate. An examination
shows that th is i s the case. Long before the invol ucre unfolds the
staminate flowers have scattered their pol len over the pisti ls of the
female flower, thorough ly dusting them . The glands are gener

ously nectariferous , l arger and more productive of fluid i n E . mac

ulata than in E . hypericifolia. All effor t to form a conception of
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two coil s of a spiral,
‘

and th e Whole pisti l resembles in miniature a
ramrod when in

’

use cleaning a gun . As soon as the stigma emerges
from the closed coroll a, th e coil straightens out in a very short time .
The flower seems to h ave taken a rest at th is stage i n all i ts
departments . At 9A.M ., the next day , an unopened bud of th e
same age as the former , had sti ll not ruptured the pol l en sacs . I t
was the same at 10, 1 1 , and again at 12

,
noon . The unbroken

anthers on the shor t s tamens, were doubl e the size of these on th e
longer stamens

,
in th is respect differing from the observations of

M r. Darwin . At 2 P. M ., the anther cells of the lower stamens

were pollin if
'

erous : up to P. M . th e u pper anther cell s were
entire . At 8 A. M .

,
of Aug. 1 , the upper series of anthers had

stil l closed cel ls . At 1 2 noon, of th is day , five unexpanded flowers

with l ong exserted styles were examined . In three aXes the anthers
of th e short stamens had sh riveled withou t ej ecting pol len— in one ,
two were pol len - bearing, whi le fou r had shriveled— in the remaini ng
one

,
the whole six were abundantly pol l in iferous.
The mass of wil d plants i s n ot extensive, but it furnished a good

bunch of specimens with long - styl ed flowers, and another bunch

wi th styles exserted on ly half the length of the calyx tube . None

with the very short styl es figured by Mr. Darwin were growing i n
this mass . It occu rred to me to note the relative fertil ity of the
long and medium styled plants . Ofthe shorter styl ed, one branch
let h ad seed vessels from 55 axi ls, with from 4—6 seed vessel s in each
axi l

,
and four oth ers, 45, 48, 45 and 66, respectively . Of the

l onger styled 57 35 , 45 and 4 4 .

So far as comparative ferti l i ty is concerned there i s n o material

d ifference between the two cl asses .

It i s clear to my mind that the flowers i n these two classes do
not furn ish each one its own po l len , no r do they receive much ai d
from diurnal insects . Possib ly nocturnal ones may assist, but if so,
no moth hair i s Visible on th e stigmas, as there shoul d be . As the
styles remain without withering for some days

,
showing that they

have not received pollen
,
the great probabi l ity i s that the pol len i s

in some way scattered from the upper flowers on the stigmas which
continue i n a Vital condition long enough to profit by it . Strong

vegetative Vigor prevents seeding in the lower parts of the stronger
branches , even though the flowers were fertil ized .
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STRUCTURE OF FLORETs IN B IDENS BIPINNATA .

Watching closely, on August 28, the anthesis of Bidens bipin
nata, precisely the same phenomena were observed as i s recorded of

Heliopsis Items. The style pushes up the stam inal tube
,
starting at

n igh t - fal l . During the nex t day the pol len is pressed through the
divisions of the i ncurved stam inal appendages

,
th e style branch es

protrude the fol lowing n igh tfal l , the staminal tube reti res th e nex t
day , fol lowed the fol lowing day by the retreating style .
In the arrangement of the floral parts th ere seems more definite
ness than in many Composites. Normally there are five outer
“ i nvol ucral bracts with fol iaceous scales

,
— and these spread

,
some

time before the rest of the flowers Open . But sometimes on ly three
of th is vertici l spread

,
in which case th e other two remain erect

and are not distinguishabl e from the inner series of i nvol ucral

scales. Cutting away these five carefu lly we find no sign oi
'

an
axi l lary bud at th e base of these bracts . Then we have another series
of five ( seven in appearance, where the two l ower bracts have become

at
‘

the base of these five we find axil lary buds . By

examining a number of heads
,
i t i s soon seen that these axi l lary

buds develop to florets. The buds develop equal ly in th e axis of
each scale,when they rest, apparently for about a day,

and growth

i s resumed, when , strange to say, one leads off i n rapidity of

growth , outstripping the rest . Occasional ly anoth er wi l l nearly equal
it

, but
'

two at least exhib it a very puny growth . These form the
ligul ate rays, and in consequence of the irregul ari ty noticed , there
are often only two ful ly formed ray florets

,
the others remaining

beneath the outer series of scales in an independent state . Inside
of this seri es

,
another series of five scales appear

,
the ax il lary buds

of which develop to ful ly formed disc florets. The next series of
five, however, seldom all perfect ,— usual ly on ly two .

Taking th e theoretical structu re oi
"
the flower to be on the plan

of five , we look for i nd ication s of th i s numeral
‘

in the ovari um. I
have

,
however

,
never found traces offive awns . Four are usual ly

presen t ; but one or two so weak that unless searched for, two only
might be supposed present . The Weakest is at th e base of the scale
and th e next weakest opposi te. The two stronger are in the lateral

'

positions fronting the scales
,
and give eventually the bidentate char

ac ter to the akene. At times there are on ly three teeth . We may
probably assume , in the theoretical con ception of the floret , tha t
five i nvol u cral scales primari ly formed the calyx whi ch becom
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i ng adnate with th e ovarium formed the akene
,
but that one of

these became wholly absorbed before the final growth of the strue
ture . The scales are the dil ated bases of l eaves, and the awns abor

t ive petiol es or laminae. When but two awns remain
,
i t i s simply

the result of the total or partial suppression of three of the original
members of the five - l eaved verticil .

RHYTHM IC GROWTH IN FLOWERS OF HELIOPSIS L vrs.

It must be wel l known to observers th at the column of stamens
i n many Compositae is drawn up far beyond the mouth of the floret

by the advancing pistil , and that subsequently i t descends , and is
included in th e floret . I bel ieve I am the on ly one who has cal led
particular attention to this behavior i n Compositae

,
though oth ers

before me have noted a shrinking tendency in the filaments of
some Chicoraceae, whi ch has been attributed to an irritable habit .
Noting in a l arge mass of Heliopsis lcevis growing near my
house i n German town that the elevation and depression of the

staminal column occurred at stated hours du ring the d ay, I started
on the 1 6 th of August to devote observations several tim

‘
es a day

for a week to an examination of the behavior of the flowers.

The first observation was that of th e h undreds of fl ower- heads
that had flowered during the summer season , not a fioret could be
fou nd infertile . This with me is indicative of self- fertil ization .

But I bel ieve i t i s con ceded by al l b iol ogists who have given atten
ti on to th is large order of plants

, Compositae, comprisi ng a tenth

part of the vegetable kingdom , that the florets are mostly self- fertil
izers. Where there i s a tendency t o dioecism ,

and where there are
ray florets pisti l liferous only , these— theyery small minority— must

,

of cou rse
,
have florets requ iring aid in pol l ination from other

flowers. The most that has been claimed for Composi tes i s

that they are “ adapted to cross - ferti li zati on but even thi s state
ment is derived from a theoreti cal con ception of the plan t’s behav
ior

,
for every practical test made by excluding insects has found

the florets j ust as ferti l e as if insec ts had been allowed free access to
them . It was

,
however

,
wel l worth whil e to keep this topic i n Vi ew

wh ile making my notes. The date of the observation s is given ,
as I have a su spicion that the phases of growth are n ot iden
t ical in different s easons or local ities

,
though the uniformity goes on

with tolerabl e regulari ty .
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shriveling of th e style shows that ferti lization had been accom

plished during the n ight, and that the furn ishing of the honeyed
sweets to the in sect visito rs was a purely gratu itou s act

,
for which

the plant seemingly recei ves no compensation .

The styl e is bu lbous at the base . The styl e on withering disar

ticulates at the apex of the bu lb which remains as part of the seed

vessel . Morphological ly the bulb may represen t an arrested node
of growth , and it woul d not be surpri sing in some monstrous

forms to find appendages develop from it or cl osely related gen
era

,
with som e form of structure in which some organ s developed

from a position su ch as the bulb occupies .
The strongly adhesive power of the gel atinou s pol len i s i ndicated

by the difficulty the style bran ches have i n separating. The lower
portion spreads while i nside the staminal tube ; but the ape%9

stil l

remains in contact, so th at after the style branches have become
quite clear of the tube

,
the branches

,
stil l together at the apex

,
form

a diamond- sh aped terminatio n to the styl e. If a lance separat es
the mass of pol len

,
and thus l iberates the apices

,
the styl e branches

fly back with considerab le force .
The styl e branches

,
after being drawn down into the coroll a tube ,

were sti l l of the same proportionate l ength with the undivided por

tion of th e styl e
,
as when ful ly expanded : again showing that the

withdrawal was not due to any irritating or con tracting power at

the base, but to a uniform shrivel ing in al l its parts. These

advances of the different parts of flowers and rests wh ile others
advance, are extremely i nteresting. It i s now twenty - three years since
I recorded similar behavior in the flowers of the compass plan t, Sil

phz
’

um laciniatum,

‘ and I regret that neither I nor others have fol

lowed far i n the path of observation there marked out.

FLOCCOSE LEAVES OF ANTENNARIA PLANTAGINIFOLIA.

In the midst of a large quantity ofAntennaf
ria p lantagimfolia in

Mount Desert Island
,
Me., while n umbers had the leaves green on

the upper surface
,
many plants were so densely floccose that no

green cou ld be seen . The deprivation of the l ight was complete ,

’

and

I could form no conception as to how the green could be equal ly
dense beneath th is thi ck growth of wood , as in the leaves exposed .

The text- books s ay leaves silky - woolly when young, at length green
above .” But the wool ly plants seem wool ly to the last, while the

1 Proceedings of the Academy ofNatural Sciences, 1870 , p . 1 17 .
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green - surfaced l eaves seem on whol ly different plants . The l atter
has undulate

,
and occasionally cren ate serrate, leaves ; and the leaves

are m inutely dotted i n places where hair should have grown .

ENDURANCE or PORTULACA OLERACEA.

In early autumn l ight white frosts occu r
,
the tenderer plants

being inj ured in patches . Blackened leaves occu r at intervals,
and considerabl e areas wil l have escaped , though of the same
species as those inj ured . This errati c character of an early l ight
frost i s usual ly referred to atmospheri c currents

,
th e atmosphere

being a trifle higher or l ower according as inj ury or escape from
inj ury may result . This is probably the case

,
though no absolute

tests by self registering thermometers have been made to my knowl

edge .
Afterone of these early frosts, the past October, I noted that a

large area covered with Portulaca oleracea, the common Purslane,
had a large number bl ackened by frost

,
while possibly an equal

number were : unharmed . I was about passing over the fact under

the explanation already noted
,
when I observed that i n many

in stances healthy plants and plants blackened by frost would be
found together

,
their branches interlacing. In every case of the

kind examined
,
n ot a single leaf would be inj u red in the one case,

while in the other case th e whole plant would be destroyed . The
destruction in these cases coul d not have been by any variation in
the intensity of the col d wave

,
but must have been from a less

power of resistance in the pl an t itself.
The facts detail ed fu rn ish valuable l esson s and suggestions . May
not the varying effects of a first “ white frost be as often from
varying powers of resistance as from varying intensities of the cold

wave ?
Agai n i t is frequent to have in creased hardiness , as wel l as many

other characteri stics
,
referred to the effects of environment . As th e

plan ts here
,
and their ancestors for many generations, must have

been under l ike condi tions
,
the unequal results can scarcely be

attribu ted to environment
,
but to the elasticity of character pos

sessed by the whol e organized world . In Portulaca oleracea we may
safely say some plants are hardier than others ; yet over the whole
northern world where it is found

,
the pl ants are yet total ly destroyed

by a comparatiyely l igh t frost . Ages of existence under severe
cl imatic conditions have not rendered it

,
on the whole

,
hard ier than
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when i t first ventured on i ts hyperborean march ,— for the great
home of the fami ly is undoubtedly sub - tropical . The seeds of thi s
and other pl ants with a simil ar home, are frost - proof. , They will

l ive in the ground, under any degree of frost. Hence sub - tropical
plants that can perfect their seeds before frost arrives

,
can travel

very far northward . It is to this power and not to any change of
original character by environment that the northward march of
these plants h as been due.

EARLY FERTILIZATION OF SCUTELLARIA GALERICULATA.

Wi sh ing to study the teleology of the crest or pouch on th e calyx
lobe of Scutellaria, a l arge number of specimen s of S. galem

'

culata

i n variou s stages of growth were coll ected at Seal Harbor, Me ., on
July 13 . No additional l ight could be th rown on the purpose of
th i s curious process

,
but some facts not generally kn own in relation

to th e behavior of the flower during anthesis were noted as being
worth recording.

Of all authors at the command of the writer , Bromfield"i s the
only one that notes in th is species that the stamens as wel l as th e

style in cluded
,
and l odged with it in the oblong inflated convex ity

or crown of the upper l ip .

” I had noticed that every flower was
fertil e, and from th is i nferred self- ferti lization . The style i s never
longer than the stamens

,
and the anthers and upper portion of the

style are bound together i n their l odging. The anthers burst
th eir sacs simu l taneously wi th the expan sion of the flower, and

cover the whole u pper portion of the styl e with pol len . Portions of
the corol la fold so tightly over the upp er portions of stamens and

style that no insect can reach them . Even when an attempt i s
made to press open this portion of the coro l la with a l ight twig, th e
expansion is u nwill ingly performed .

A remarkable circumstance i s that th e flower falls soon after full

expansion
,
carrying the style with it

,
thus showmg that ful l fer ti l i

zation of the ovari um had already taken place . It is probable that‘

the pollen grains are active much earl ier in the unopened flower
,

than seemed to be the case from my few hours of observation .

FERTILIZATION OF TRIFOLIUM PRATENSE .

At my own residence
,
Ph iladelphia, I have never been able to

notice humble - bees entering Red Clover by the mouth of the coroll a,
1 Flam Ved e/ zsis

, p. 383 .
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AUGUST 1 .

REV . HENRY C. MCCOOK, V ice -President , i n the chair .

E ight persons present.

A paper under the fol lowing title was presented for publ ication
Certain Sand Mounds of the St . John’

s R iver
,
Florida . Part I,

by Clarence B. Moore.

AUGUST 8.

Mr. CHARLES MORRIS i n th e chair .

E leven persons presen t .

AUGUST 1 5.

Mr. USELMA 0 . SMITH i n the chair .

Twenty~two persons presen t.

The Publ ication Commit tee reported in favor of publ ishing the
paper by Clarence B. Moore ent itled Cert ai n Sand Mounds of the

St . John
’

s R iver
,
Florida , Part I,

” as the first paper of Vol ume X

of the Journal of the Academy .

Remarks on a New Sp ecies of Cyprcea.
— MR. JOHN FORD ,

i n pre
senting the types of a new species of Cyproea remarked that his
conclusions regarding their di sti n ctive specific character were based
upon the careful study of a l arge number of specimens of various
sizes and stages of growth , all of which cou ld be readily separated
from any other species belonging to the genus .
In the first description , publ ished by him in The Nautil us, Feb .

,

1893, the shel ls were defined as a variety of C. cruenta Gmel ., th e
suggestion being made, however , that mos t students wou ld h ave
given them specific standing. For th is reason this change has since
been made

,
and any further reference to their previous varietal

standing is deemed unnecessary . It may be said , however, that
the shel l appears to have been figured by Kiener as a variety of
C. variolaria, Lam. ( C. eruenta Gmel .) and possibly by

.

Sowerbyf
and Melvill,

3 the two l atter au thors apparently differing in Opin ion
as to its rel ati ve varietal standing

,
the former referring it to

1 Iconographie Coqui l les V ivantes, page 57 , pl. '

27 , fig. 2 .

2 Thesaurus Conchyliorum. Plate 23 ,
fig. 190 .

3 l st Vol. 4 th se ries ofMemoirs and Proc. of the Manchester, (Engd. ) Lit .
and Phil . Society, 1887—8.
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C. eaum
’

ca Linn . Melvill, if one may j udge by h is publ ished state
ment, appearing somewhat doubtful as to whether it was the off
spring of C. cruenta

,
ofC. eaurica, or of both species .

No description of the shel l other than that publish ed by the
speaker

,
was given unti l July , 1893 , when a summary of the speaker

’s
observations over Mr. Melvill

’

s signature appeared in the Quarterly

(Engl ish ) Journal of Con chology .

The full description of the species (published in The Nautil us,
August

,
is as fol lows

CY PRZEA GREEGORI Ford , n. sp.

Shell depressed , orbicu lar oval in form , cal lus on the sides and
ends remarkably thickened . That on the sides l ight salmon in co lor

,

w ith i rregular purple- brown spots
,
having a blotchy appearance.

Dorsal surface similar to that of cruenta
,
but lacking the whiti sh

spots typically present in that species . Base semi - translucent
,
spot

less
,
dark buff or salmon col ored

,
darkest i n the interstices . Teeth

on outer l ip Very strong
,
l ong and whitish on inner lip finer

,
with

except ion ofthe anterior fold and one or two adj acent teeth
,
the first

of these latter being very prominent and notably transverse. Space
between the anterior fold and the fol lowing tooth wide and bright
red ; posterior teeth of i nner lip prolonged outward upon the base .

4Dimensions of average specimen : length 1 3, breadth 3 i n ch .

That 0 . Greegori is more nearly related to O. cruenta than to
any other species

,
M r. Ford had no doubt . Nevertheless , the fact

remains that the former possesses several characters altogether
di stinct from those belonging to the latter.
0 . Greegori i s for instance, more translucent , less variabl e, more

rugged
,
much smaller and rounder in form , different in general

color , and in the peculi ar vari ations of the teeth ; also in the
remarkable thickness and bril liancy of the cal lus with which it i s
rimmed .

With exception of one poor specimen , the shel l was unknown to
the late Mr. Tryon , and for the same reason perhaps, i t was not
noticed by M r. Roberts in his catalogue of the species .



312 PROCEED INGS OF THE ACADEMY OF [1893 .

The speaker had good reasons for bel i eving that Mr. Tryon had
at one time almost decided to name and describe this one poor
specimen as a new spec ies, but finally conc l uded that the material
at hand was insufficient for the purpose.
Had be seen th e brill iant suite of specimens now in the Academy

,

i t i s not l ikely that he wou ld h ave hesitated a moment to fol low
h is first intention . The shel l s are doubtl ess quite rare i n col l ections

,

both i n the Un ited States and E urope
,
those known here

,
i n fact

,

having chiefly come in one lot of mixed speci es of Cyproea, from
Southern India and Ceylon . The l atter region , j udging from al l
avai labl e evidence

,
may be considered the habitat of the species .

It may be safely said that among al l th e smal ler species of C'

yproea

none are more bri l l i ant or more distinctly specific than C. Greegori
Ford . It is not strange therefore that this new species has al ready
been endorsed by a number of our most eminent conchologists .

Auonsr 22 .

Mr. LEWIS WOOLMAN i n the chai r.

Eleven persons present.

AUGUST 29.

Mr. LEWIS WOOLMAN i n the chair .

Thirteen persons present.

A paper entitled Change with Age in the Radul a Land
Mollusca,

” by V . Sterki , was presented for publ ication .

The fol lowing was o rdered to be printed
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that river of a great plateau broken by mountain ranges
,
southern

spurs of th e Rocky mountains . The plai n east of the Pecos i s
b roken i n only on e pl ace

,
where the Palaeozoic rocks are exposed

by the removal of the Cretaceous covering, and this has been cal led
by Professor Hi l l , the Central Denuded Area .

Ou the Gulf coast are the Quaternary beds, forming the Coastal

Prairies, a great, l evel tract of land chiefly swampy and bu t
sl ightly el evated above the Gulf. A forested region of Tertiary
sands and clays

,
carved into gently undulating topography i s

i nterposed between the Coastal Prairies and the great Cretaceous
plai n . The Cretaceous plain , commencing at an elevation , i n the

vicin ity of Austin , ofnot far from four hundred feet , though vary
ing in different parts

,
forms one of the greatest geograph ical u n its of

Texas . It i s a treeless prairie
,
with a few exception s. and occupies

nearly one fourth of the state
,
rising gradually away from the coast

and reach ing an el evation of two thousand feet and more .

Partly enclosed in this Prairie i s th e Central Denuded Area , a

r egion of h illy
,
sparsely forested Carbon iferous and older rock s ,

which to the west merge into the Red Beds of Permian age. These
b eds on the east have something of

'

th e t 0 pographic d iversity of the

o lder rocks
,
but to the west change gradual ly in t epographic form

and merge
,
geographi cal ly

,
almost imperceptibly in to the lake or

inland sea beds of the Staked Plains , the Llano E stacado . These
pl ains

,
treeless and arid

,
form a true plateau with an el evation of

from to feet. The Pecos river flows along th e base of

the Llano Estacado plateau which ends abruptly in a steep west
facing escarpment . To the we s t there is another plateau

,
broken by

mountain ranges
,
the Trans -Pecos Mountain and Basin region of

H i l l .
There are

,
therefore

,
s ix great topographic d ivisions in Texas

l st , th e Coastal Prairies ; 2nd,
the Rol l ing Forested Tertiary Area ;

3rd, the Grand Prairie ; 4th, the Central Den uded Area ; 5th, the

Llano E stacado ; 6th,
th e Trans -Pecos Mountain and Basin Region .

To this might be added many minor division s dependent upon minor

topographical or geographical features . East of the Pecos the coun
try is one of pl ateaus

,
pl ains

,
and prairies , forested only in one ofi ts

parts (wi th one or two exceptions to be hereafter noted) . The Cen
t ral Denuded Area alone is hi lly and in 110 place are there mount

ains . Buttes , chiefly ofCretaceous strata, form the on ly striking
e levation s and these are dignified by th e name of mountain s by the
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settlers , i n the absence of more strik ing elevations . West ofthe Pe
cos the country i s truly mountainou s .

(b) Drainage
— The d rainage natu ral ly fall s in to two cl asses, the

western , in cl uding the Rio G rande and Rio Pecos which receive
their water supply from the mountain s of New Mexico

,
and whose

Texas tributaries are withered channel s favored with water only at
rare inte rvals ; and secondly, those of the eas t , in cl uding the Color
ado and Brazos

, whose headwaters are withered channel s i n the Ll ano
Estacado and the Permian plain , and whose lower tributaries, flow

ing in a humid or sub - humid cl imate
,
are the source of constant sup

ply .

2 .
— GENERAL CLIMATIC CONDI’

I IONS .

Texas is humid in th e east
,
excessively - so near the Gulf Coast .

The climate i n th is region , for instan ce near Galveston
,
i s semi

tropical . Proceeding inland , with in creasing elevation comes more
temperate conditions . Snow fal ls , and frost occurs i n the greater
part of the ‘

State , this being due to the cold north winds, the
northers wh ich are not uncommon during the winter . Even as
near the coast as Au sti n the decrease i n rainfal l is noticeable

,
and

i t is necessary to travel inl and from here but a hundred miles or so

to reach a subhumid bel t . The town of Abilen e lies in this sub
h umid region

,
and to the west of this the climate becomes rapidly

more arid un ti l t ruly arid cond itions are met with , and with th is
change there i s a change in the character of vegetation . The Trans

Pecos region is arid , so is the Ll ano Estacado and the western

Permian . More th an a thi rd of the State i s arid or subhumid .

31 .
— GENERAL GEOLOGIC AND GEOGRAPH IC DEVELOPMENT .

(a) Pre Carboniferous Land.
— This statemen t is necessarily

generalized and
,
with the presen t imperfect state of our knowledge

of the geology of large parts of Texas, it may in some details be
incomplete. I shall attempt noth ing more than seems warranted
by the facts at present at h and ; but these are sufficient for our
present pu rpose whi ch is to trace the general development of the

Texas region .

The oldest part of Texas i s the Cen tral Denuded Area
,
and this

has had a very compli cated h istory . There 1s a Pre -Cambrian area
referred by Mr. \Valcott to lower Cambrian1 and l ater toAlgonkian

3 Am. J. Sci. , XXVIII, 1884 , pp. 431—33 .

4 Bul l . U. S . Geol . Survey, No. 30 , 1886 , pp. 57—64 .
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age and whi ch Dr . Gomstockf’ considers tru e Archean . The exten t

ofthi s area is at present l imited and there is no means of determin

ing its former boundaries. The s trata are highly metamorphosed,
i n part by i n trusion s of

'

Plutonic rocks. Abou t th is core areCambrian
and Si l urian strata , accord ing to Dr .Comstock folded and faulted in

an extremely compl icated manner. These ol der rocks obtained most

of their compl i cation and metamorphism before the beginn ing of
the Carbon iferou s period , for the strata of the l atter age rest wi th
marked unconformi ty on th e northern slopes of the Si l urian hil ls.
What was the l imit of th i s Pre - Carboniferous l and we have no

exact mean s of determin ing, but th at the presen t exposure by no
means expresses the original exten t of outcrop seems certain from

the vast quantities of material in the Carbon iferous and later strata .

Moreover the conglomeratic and sandy natu re of the lower Carbon

iferous deposits , along thei r eastern margin , i ndicates very strongly

that beneath the Cretaceous not far distant from this
,
the older

land exists. I bel ieve i t more than possibl e that th is buried land
extended to the areas of Indian Territory and Arkansas

,
th us con

meeting them with the cen tral core of Texas.

Be this as it may , th ere was, i n one part at least, a land area in

immediate Pre -Carboniferous time . This l and was moun tainous i n
type

,
so far as stru c tu re is concerned

,
and had practical ly its

presen t degree of metamorphism .

6 Whether the land was topo

graphical ly mountainous or not I cannot say . It certain ly was not
so i n the immediate neighborhood of the Carboniferous

,
for the

val leys and h i ll s which were buried beneath the Carboniferous strata
were low and wel l rounded

,
being mature in type

,
much more mature

th an the presen t topography of the same district , and quite closely
l ike that of the less h i l ly parts ofNew England . For this reason

I assume that al l th e land in the neighborhood had undergone l ong
continued denudation and was mature i n geograph ic form . It was
a mountainous area worn to its roots in Pre—Carboniferous time .

( b) Carboniferous Modification ofthe older Palceozoie Land.
— The

next event in the history i s the oncoming ofth e Carbon iferous de
pression and period of sedimentation , a period in troduced apparently

in Sub-Carbonif
'

erous times and continuing with sl ight i nterrupti on

to the close of th e Permian . The evidence of a Sub-Carboniferous

5 lst Ann . Rept . , Texas Geol . Survey, 1889, pp . 255—82 .

6 Thts fact is proved by the exis tence ofmaible and flint pebbl es in the

Carboniferous , w ith the same struc ture that the mate lials at present have in the
ne ighboring Si lurian .
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Cretaceous overlap , which is everywhere , 0 11 the Carbon iferous
,
a

gently undul ating l ine, with no sharply defined buried topographic

features . It was a plain and probably a base - l evel ed pl ain . The
older Palaeozoic core formed the highlands of th e region , and here,
i n consequence of the harder nature of the rocks and thei r more
variable character with reference to hardness and al ti tude

,
th e

topography was distinctly more diversified .

(d) Cretaceous Subsidence.

— \Vith the beginning of the Cretaceous
period there came an extensive and rapid9 subs idence , during which
both the upper and the lower Cretaceous beds were deposited . The
history ofth is period has been so ful ly worked ou t by Prof. Hi l l and

so cl early described by him in variou s places that I shal l do n o
more than state the fact . This part of the histo ry of Texas i s al ready
known to geologists. The several thousand feet of Cretaceou s com

pletely buried the older Palaeozoi c land as first pointed out by Prof
,

H i l l .10 This fact has been dispu ted by Dr. Comstock‘1 who has Spent
several years in a study of the older Palaeozoi c rocks of the Cen tral
Denuded Area . Prof. Hill reiterates h is statement later and i s sup

por ted in the concl usion by M r.Walcott12 andDr . Curtice .13 I have
studi ed the probl em from a standpoint d ifferent from that of the
geol ogists above referred to and am convinced of the accuracy of

Prof.Hi l l’s deductions, and , i n the paper on this subj ect above referred

to
,
h ave given my reasons for this conclusion

,
these being both

geographic and geologic . Sin ce they do not fal l within the scope
pl anned for th is paper I make no further reference t o them here.
Thi s complete transformation of a l arge area of nearly base
leveled land to a condition ofdeep sea sedimentation l asted unti l mid

Cretaceous time when there was an elevation fol lowed by another
depression i n whi ch the upper Cretaceous beds were formed . There

was at this t ime
,
th at i s du ring the upper Cretaceous epoch

,
a period

of volcanic eruption i n the vicini ty of and southwest of Austin
,
the

rel ics of wh ich remain now as low necks of nephel in e basalt
,

These
,
the Shumard Knobs, are, according to Hi l l ,

1 “ marine vol
canoes in the Cretaceous Sea.

9 For proofs of the rapid subsidence I refer to an article by the author in the

American Geolog1st , Vol. IX, 1892 , pp. 169—178.

1 0 Am. I. Sci XXXVII , 1889, p 283 .

1 1 Firs t Ann . Rept . , Texas Geol . Survey, 1889, pp. 315—318.

Second Ann . Rept. , Texas Geol . Survey, pp. 663— 664.

1 2 Bul l . Geol . Soc. Am.
, 1890 . VO] . IL, Pp. 522 - 3 .

1 3 Bul l . Geol . Soc . Am 1 890. Vol. , pp. 526—8.

1 Am. Geol . Nov . 1890 , pp. 286—292 .
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( 6) Post Cretaceous Changes — With the close of the Cretaceou s

period of deposition there began the mountai n buil di ng work which
culminated in the formation of the Rocky Mountains and to which
the presen t form of Texas is in l arge measure due . In the
the East it caused the bodily uplift of the great Cretaceous pl ain ,

th e remnant of which forms th e Grand Prairie. An ex tensive faul t
,

t he Bal cones faul t of Hi l l , occurred possib ly at this time, and is at
present an important feature i n th e topography of eastern Texas .
It is

,
however , such a striking feature and so well marked that i t more

probably occurred during the Tertiary or possibly even during the

Quaternary uplift , to be mentioned presen tly .

The Rocky Mountain upl ift which formed the plateaus and plain s
of cen tral Texas

,
by a bodi ly upl ift more pronounced i n the west

,

took
,
i n the Trans -Pecos region

,
the form of moun tain bu ilding.

Little is known ot
'

these mountain s, but the Guadalupe Mountain s
whi ch the author has studied

,
are monocl inal i n structure

,
faulted on

the western side. Others are more complicated and some are asso

ciated with igneous eruption s or in trusions . L1t tle is known about
th is region other than that it is a mountai n range and basin region
i n whi ch Tertiary lakes l ingered unti l the period of Quaternary des

sication caused them to disappear .
A period of sedimentati on fol lowing the Cretaceous upl ift admit

ted of the deposition of the Tertiary cl ays and sands , which , by their

elevation
,
added another strip to the Texas region , that wh ich Prof.

H i l l has des ignated the Eocene Lignite or Forest region . Again
,

in Quaternary time, another strip was added , and th e Coastal Prairi e
is so recent that shel ls now l iving in the Gulf are en closed in th e

strata as fossi ls . A sl ight submergence of verv recen t date is indi

cated by the fjorded character of the streams on the Texas coast.

The Llano E s tacado plateau i s said by Prof. Hi l l 15 to be capped
by lacustri ne sediments of l ate Tertia ry or Quaternary age and th is
forms another chapter i n the h istory of Texas, bu t we have few
detai l s in regard to thi s most interesting episode .

(f Post Cretaceous Drainage
— It has been my effort in the pre

ceding pages to trace as briefly as possible the geologi cal history
of the development of the Texas region— the steps by wh ich it has
come to assume the present form . The minor detail s of the l and
sculpturing as reveal ed by th e river h i stories registered i n the topo
graphy remain to be con sidered . A few general poin ts on the sub

1 5 Am. Geol . , V , 1890 , pp. 2 7— 29 .
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ject may wel l be stated here before taking up the detailed study .

With a few exception s thi s s tudy is of necessity confined to east and
central Texas for the reason that west Texas

,
or Trans -Pecos Texas

,

is practical ly an unknown land . That part which concerns us
most at the presen t time , i s the portion elevated during the begin
n ing of the formation of the Rocky Moun tain s as a great plain

,

chicfly if n ot entirely Cretaceous covered , and dipping eastward .

Upon this the streams have developed , being revived by theTert lary
and Quaternary upl ift. They have in places cut through the Cret

aceous covering and , in the Central Denuded Area, have revealed

great areas of buried Palaeozoi c rocks upon which they are super

imposed . The reason why the streams have cut through to the

Palaeozoic at th is thei r most elevated portion i s not now definitely

certain . It may have been the resul t of mere chan ce , or i t may be
that th is region

,
having a th inner cover than the other region

,
was

first reached , and being more resisting because rel atively elevated
and diversified,

and consequently a region of excessive denudation
,

became a o center of d rainage . Another possibil i ty is that the

Palaeozoic Highland was expressed i n the Cretaceous sea by a dome
l ike bulging in the Cretaceous sediments, and consequently was the

first. land to be made and the first and most rapidly den uded .

For a discussion of the subj ect I refer to my paper on the Cretaceous

Covering of the Cen tral Palaeozoi c of Texas .

PART II . —FHY s10 GRAPH 10 DESCRIPTION .

l .
— GENERAL.

The differen t geograph i c un its above mentioned exh ibi t difi
'

erent

phenomena and it seems
,
therefore , best to divide the discu ssion so

as to give each geograph ic unit a separate consideration . This divi

s ion of the subject canno t be adhered to rigidly because the various
regions merge one in to the other and th e physiography of one verv
often resembles closely that of another. Yet each geographic un it
presents unique features and

,
for th is reason , it seems necessary to

consider them as units . Moreover i t is the only method of treat
ment which seems possible without the in troduction ofmuch confu

810 11 .

2 —
'

1
‘

HE QUATERNARY COASTAL PRAIRIES .

(a) Geographic Descr
'ip tion .

— Of this pl ain H il l writes,
1 7

1GAm. Geol . , Vol. IX, 1892 , pp. 1 69—1 78.

”Am. Geol ., V , p. 1 1 .
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are growing at their headwaters . The time of occupancy by these
two types of streams has been so short that th e interspaces are flat
topped and und rained , and the channel s

’

steep - sided and canon
l ike.

(0) Estuarine Condition .

— Even in th is brief period the streams of
the coastal prairie h ave been subj ected to an accident . All th e
larger streams are at their mouths estuarin e . They are also flow

ing, even on the pl ain many miles from the shore , i n channels with

l ittl e slope . These facts record a sligh t submergence since the
greatest el evation

,
though the phenomenon is also due in part

to the overburdened condi tion of the streams .

(d) Young, Growing Coast Line — The extended rivers helped to
form the coastal plai n when the shore l ine was farther inland

,
and

they are now at work with the aid of tides , waves and curren ts i n
the construction of a similar pl ain al ong i ts margin . Each large

river i s overbu rdened with sediment derived from the Tertiary

clays , th e Cretaceous, and Palaeozoic rocks , and this sediment is
being used by the waves and tides i n the constructi on of land . The

coast l ine is growing outward . Shoals , bars, and isl ands are regis

ters of this growth
,
and the beaches

,
even the much boasted beach

at Gal veston
,
upon which the surf - rol ls l aden and muddy with river

fu rnished sediment, show the progress of outward growth . The har
bors of Texas exis t because the river months are fjorded

, and

because protecti ve bars and isl and s have been th rown across the
mouths of the estuaries

,
by the currents laden with sediment b rough t

down by the ri vers . They are poor harbors because the excess of
sedimen t thus furn ished is being deposited in the estu aries . The

engineering improvements proposed for the harbors of the Texas
coast must tak e in to account th is outward growth of the coast
l ine.

The bars thrown up along the Gulf coast l ine have enclosed
l agoons

,
sometimes qui te completely, and here is formed one of the

few kinds of lacustrine basins in Texas .

3 .
—THE ROLLING FORESTED TERTIARY AREA.

(a) Topographic Descm
'

p tiom
— This country consis ts l argely of

th e inshore par t of the bottom of the old Tertiary Sea, which once
covered the whole Gulf coast. This area has been elevat ed into a

19The de scription in this° paragraph is abstracted from Penrose
’
s report on the

Gulf Tert iary of east Texas. (First Ann. Rept .
,
Texas Geol . Survey, 1889, pp.

7 the abstrac ts in most case s being verbat im quotat ions .
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table - l and one hundred to seven hundred feet above the sea level ,
sloping gradual ly to the southeast and emptying its waters in the
same direction into th e Gulf ofMexico . Sin ce its elevation it has
undergone great erosion and is sti l l being denuded at a tremendou s
rate . The strata are al l composed ofsands and cl ays

,
and succumb

very readily to the erod ing action of atmospheric agencies . The
result i s that al l that is left of the once level su rface of this table
l and are a few fiat - topped h ill s and ridges . The highest points ,
local ly cal led mountains

,
are b uttes o r mesas having their summits

capped by an almost horizontal bed ofi ron ore or sandstone, and to
th is covering they owe their existence . A large part ofthis area is
a heavi ly timbered region

,
and marks th e southwestern term inus of

the great Atlanti c timber belt
,
extending from the Arctic regions

continuously along the coast of the Atlanti c Ocean and the Gulf of
Mexico unti l i t finally disappears in the mesquite and cactus prai
ries between the Colorado River and the Rio Grande .

( 6) M ature
, Consequent and Extended Drainage

— The conditions
described above

,
under the Quaternary

,
i n al l probabil ity are repe

tit ions of simi lar conditions in the Tertiary area i n earlie r times .
This area is composed of horizon tal and cross - bedded strata, now
partly consol idated clays and sands

,
wh ich undoubtedly formed a

coastal strip at the close of the late Tertiary upl ift . Streams which

had developed on the Cretaceous pl ain s and had uncovered portions
of the buried Palaeozoi c

,
extended across the coastal strip of Ter

t iary strata, and between them young consequent streams began
their development . The Brazos

,
Trinity and Col orado were here,

as in the present coastal strip, extended rivers . The th en young
conseq uent streams of th e older pl ai n , such as th e Neches and Ange
l ina, are now extended across the Quaternary plain .

The elevation of the old coastal strip was greater than th at of the
more recen t one for i t now ri ses on its inner margin , in some places,
to an el evation of seven h und red feet above sea l evel and there is
evidence that i t extended farther in land at one time . The topo
graph i c development ofthis region of Tertiary strata has proceeded
to the poi nt of

'

producing a rol l ing coun try of low and gently slop
ing h i l ls with broad vall eys . In other word s i t h as proceeded as
far as early maturity . It may seem at first thought that this i s at
varian ce with th e description of the Cretaceous area which fol lows .
Here the streams are topographical ly young

,
yet thi s l and is vastly

older . This apparent anomaly is due to three causes : first, the fact
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that the s treams on theCretaceous h ave been rej uvenated by the late
Ter ti ary and Quatern ary elevation in the first of which the area

under consideratio n was el evated above sea l evel as a young
unscored plai n ; secondly , that the streams on the Tertiary are

chiefly extended , hence well developed lower portions of streams
and thei r development i s more rapid than th e headwater streams
which are al so h igher above sea l evel and hence have a greater
depth to cut th rough before reaching base l evel ; and thi rdly ,
the fact th at the Tertiary strata are unconsol idated whi le those of
the Cretaceous are i n l arge part ind urated . Topographic age i s a

rel ative term varying according to ci rcumstances , not the least
importan t of which is the character of the strata . In soft strata

topographic matu ri ty will be reached much sooner than in h ard
strata

,
other condition s being equal .

(0) Origin of the Flood Plains.
— The broad flood plain s of the

forested area are wor thy of some attention . In the spring and early
summer such streams as the Brazos in th i s region overflow their

banks and transform the swampy malarial plains upon either side
i nto impassable l akes

,
very much as does the Red R iver of Arkan

sas . The immediate cause ofthis i s the excessive flood s which come
from the rains at the headwaters . The reason why such excessive
flooding is possible i s that th e rivers of Texas are overburdened

streams . The sands and clays of the Permian and Carboniferous
areas cause the streams whi ch flow through them to be overbur

dened far up toward the headwaters, and this condition contin ues
and in creases th rough the Cretaceous and Tertiary areas . In the

forested region
,
the slope being diminished as th e sea i s approached ,

much ofthe sedimen t burden can be carried no farther . This ten

deney to deposit the sediment in the stream bed s has been exagger

ated by the recent sl ight submergence ind icated by the fjords and
estuaries at the ri ver mouth s i n the Quaternary pl ain . In this way

the d eposits near the mouths of the streams h ave been brought
about in the effor t to res tore the profil e of equil ibrium , and secure a
channel - way to the sea through which the sediment load can be
tran sported . This establ ishment of the profile of equ il ibrium is now

i n progress and the flood plains are growing up stream .

For some reason there has been a change i n conditions of recent
date . Formerly the rivers flowing th rough th is Tertiary area were
abl e to keep their channels clear and carve them deeper. Now they
are buil ding them up,

and this i n spite of an elevation of some fifty
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sed imen t supply . The slight submergen ce of th e coast l ine has
merely i ncreased the tendency to build flood pl ain s.

(d) Origin ofForests.

— The rol ling Tertiary area is a forested
area unl ike the coastal prairies on the one side and the Cretaceous
plain on the other. I am unable to say definitely why this i s so.

The soi l is more sandy and consequently more porous than that of
the Cretaceous and this i n all probabi l i ty i s the reason why forests
exis t here? 0 The coastal stri p i s en tirely too wet for forest growth .

( 6 ) Rio Grande Embayment. — I have entirely omitted the con

s ideration of the Rio Grande embayment for the reason that I have
no personal knowledge respecting it , and indeed littl e is known
about it . It is evident that the lower Rio Grande was es tuarine in
Ter tiary times, b ut of the exten t and natu re of this I am unable to

speak .

4— THE CRh’

I
‘

ACEOUS GRAND PRAlRIE.

(a) Topograp hic D escription
— Professor R. T. Hi l l has so fre

quently described th is region ”1 from variou s standpoin t s that I feel
cal led upon to make in large measure merely a b rief summary of
his results. This great Cretaceous plateau is in real ity made up of

two plateaus s eparated by a quite continuous scarp , the Balcones
scarp ofHi l l , in part. That portion ofthe pl ateau whichlies to the
east of this escarpment is call ed by him the Black Prairie region

,

while the name Grand Prairie is assigned to that part which l ies to
th e west . The Black Prai rie is a gently u ndul ati ng plateau with
varying width

,
merging to the east into the forested area

,
to the

west end ing abruptly at the base of the scarp . The soil i s b lack

and sticky when wet , whence i ts name, the Bl ack Waxy Prairie.
The scarp is in part a scarp of erosion , but a faul t scarp in the

vicin ity of Austin
,
and to the southwes t as far as the R io Grande .

It forms a marked topographic feature , a rather abrupt wal l rising
to a height oftwo or th ree hundred feet . The fact that th e fau l t is
so pl ain ly indicated in the topography seems to poin t to a recen t

origin , though this i s advanced only ten tatively . A number of large
springs occur along the faul t l ine .

2°Penrose states (F1rst Ann. Rept , Te xas Geol . Survey, 1889, p . 9) that the
early se ttlers found this region much less dense ly timbered than at present . This
was p irticularly the case on the uplands . He suggests as an explanation of this
the habit which the Indians had ofburn ing the tal l grass in the ir search for

game .

2 1See particularly, Am . Geol . , V0 1. V , 1890 , pp . 9—29.
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Nearly coinciden t with th is l ine are a series oi
'

vol cani c knobs ,
the Shumard knobs of Hi ll , and referred by him

2 2 to marine vol

canoes in the Cre taceous sea . It is not impossible that there exists
here an old Cretaceous faul t l ine , a l ine of weakness which in the
Tertiary el evations furnished a slipping plain from which the pres

ent faul t ofthe Balcones resul ted. The Shumard knobs at presen t
exis t as a series of low,

wel l - rounded hi l l s rising out of the prai ri e,
and made up of nepheline basal t .
The Grand Prai ri e proper consists ofa series of nearly horizontal ,
gently east - dipping

,
al ternating hard and soft beds of lower Creta

ceous. Its eastern margin i s regular, and coincides with the western

margin of the Black Prai rie . Ou the western edge, o n the other
hand

,
the escarpment i s one of extreme irregulari ty and weird

beauty . The Colorado R iver and its tributaries have here cut
through the Cretaceous and reached the underlying Palaeozoic rocks

and th e young drainage, intensified by the sub - humid conditions of
rainfal l

,
has caused a marvel lous complication of buttes

,
mesas

,

i rregular parks
,
and proj ecting promontories . The young drain age

has cut down to the base of the Cretaceous , but subaerial denudation
has not been able to keep pace with the down - cu tting ; and fiat - top

ped d ivides remai n between the streams . A hard stratum of l ime
s tone caps these buttes and mesas and i s largely responsible for the

t ype of topography . This i rregula r escarpment almost completely
surrounds the region , so aptly cal led th e Butte or Den uded region
by Professor Hi ll

,
and far away from the scarp , out on the Carbon

iferous strata, isolated buttes, remnants of the former Cretaceous
c overing, s t i l l remain .

( b) The Cross Timbers.
— This Grand Prairie region is treeless

e xcept for two narrow strips
,
the Cross Timbers , which extend

approximately north and south across the prairie . Along the
s treams and in the rougher parts of the area l ive - oaks and other
Texas trees grow in small groves or in i solated patches . The Cross
Timbers early attracted the attention of the settlers and many spec
alations have been i ndulged in to account for thei r existence .
Lough ridge

,
for instance

,
in the Tenth Census report states that

these occupy two old abandoned river beds . Hil l has
,
however ,

shown 2 3 that this is not so, for the timber areas occupy two sandy
strips which are not river beds but merely th e outcrop of sandy
l ayers i n the Cretaceous .

“
A m. Geol . , Nov . 1891 . pp . 286—294 .

“Am . J Sci. , Apl
‘

ll
, 1887 .
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Hil l ascribes thei r presen ce here to the influence of the sand
which

,
by its porous nature and the fac t that it is a storehouse for

moistu re
,
renders tree growth possible, whereas th e clays of the prai

rie are too close grained for forest growth . I find myself unable to
agree with Prof. Hi l l on this point

,
for I bel ieve the cause of

th e absence of forested areas on these plain s is to be found in the
habi t which the Indians had of setting fire to the prai ries in order to
faci litate the search for game . 2 4 My reason for th e belief i s that
wherever in this region

,
for any reason

,
th e growth of grass is sparse

,

forests or groves or scattered trees grow. In the Carbon iferous
area

,
en closed in part in this Grand Prai rie

,
the h il l sides are

almost invariably covered w ith a sparse tree growth, whereas the
low undulating divides are treeless, al though there is very l ittl e if

any difference in character of soi l
,
except that the h i l l sides are

more rocky . This is true on both l imestone and sandstone soi l s. It

seems to me much more reasonable to suppose that
,
being sandy,

these areas supported a growth ofvegetation too sparse to readi ly
spread the prairie fires and were consequently protected from them
and therefore are forested . From my View of the Cross Timbers i n
a d rive across them I feel confident tha t a fire could not long bur n

in them
,
for they are low scrub oaks and very much scattered.

( e) Rejuvenatecl Penep lain .

— The d rain age of the Cretaceous pla
teau i s young

,
or

,
more properly, rej uvenated . There are great

areas of Cretaceous removed , so much i ndeed that I th i nk i t
extremely unl ikely that it has al l been removed in the present cycl e .

The stri pping of the covering from th e central Palaeozoi c prai rie,
the removal of the upper Cre taceous beds from the G rand Prai rie ,
and the uncovering of the Shumard Knobs and their subsequent
denudation are hardly in keeping wi th the suppositio n that thi s
work has been done by young streams . My acquaintance with the

drainage of theCretaceous G rand Prairie is so sligh t (being confined

to the vicin i ty of Au st in wi th the exception of one or two trips
across i t on the rail road) that I cannot state as a definite fac t the
h istory of the region wh ich I suspect ; b ut there is a l ine of reason
ing which renders i t high ly probabl e that before th e Tertiary el eva
ti on the Cretaceous was reduced nearly to sea level . It is as fol lows
In the first pl ace the vast denudation mentioned above suggests
long continued erosion . At the beginn ing the Cretaceous was at
leas t seven hundred feet lower than at presen t

,
and th i s condition

24Shaler,— Aspects of the Earth,— New Y ork
, 1889, p. 287 .
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Whatever the former condi tion of this area
,
the drainage is at

present i n a state of youth or early adolescence. Larger rivers
,

su ch as the Colorado , flow i n deep canon s
,
sometimes with almost

vertical wal ls and with smal l fl ood plains
,
sometimes with n one .

The river flow i s rapid
,
and the chan nel is at times obstructed with

rapids . Into these larger val leys side streams empty through nar
row canons with rapid slope, and the divides have not been
red uced to a state of tolerable permanen cy but often remai n gently

rounded broad topped areas . This i s particularly true of that part

of the prairie immediately to the west of the Balcone s scarp
,

another suggestion of the recency of this faul t . In the denuded

Palaeozoic area other condi ti ons exist , as I shal l attempt to show
shortly in the lower lying Tertiary area to the east

,
the beds being

softer , the elevation less , and the streams overburdened , the topo

graphy, as has been al ready stated , i s less abrupt, l ess distinctly

young , and the streams , though rapid , are not carving their chan
nels deeper but are bui ld ing them higher i n order to establ ish a pro

file ofequ i l ibrium
,
a slope down which the sediment load can al l be

carried .

53.
— CENTRAL PAL/EOZOIC D ENUDED AREA.

(a) Topograp hie Description.
— In th is region there are three dis

tinct classes of topographic rel ief, the resul t of erosion upon th ree

different classes of rock , th e Si l urian , Carboniferous and Cretaceous .
The S i lu rian , with its i nherited rugged topography ofpre-Cretaceous

age, has, sin ce the removal of the Cretaceous, been exposed to qu ite
rapid denudation

,
because of its greater elevation . Consequently

the Si lurian area i s a region of marked topographic diversity , and

this feature tends to be preserved because of the great durabili ty of
the rock . Not on ly is this varied outl ine brought about by eleva
t ion

,
i nherited rel ief and the hardness of the rock

,
but also because

of the complicated stratigraphy which in a measure guides the ero

sion .

One can , i n a measure , tel l the difference between the Si lurian

and Carboniferous by the topographic outl ine , for the h il ls of the
latter are more broadly fl at- topped , though by 110 means as strik
ingly so as the Cretaceous. The butte and mesa type of erosion so
c haracteristi c of the Cretaceous in th is region is so enti rely absen t
from the Carbo niferou s that generally no difficulty i s experienced
in d iscriminating between Cretaceous and Carbon iferous by the

tOpographic features alone .
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The Carboniferous has i nherited from Pre -Cretaceous time a base
l evel led surface

,
and where the Cretaceous has on ly recently been

removed the Carboniferous hil ls are broad and flat o topped. All of
the Carboniferous , excepting that close to the larger streams , might
be said to have been recen tly uncovered ; but general ly th e surface
i s more o r less carved by recent erosion which has destroyed much

of the inherited topographic individual i ty . In San Saba county
,

however
,
abou t midway between the Colorado and San Saba R ivers,

there is a long flat - topped divide extendi ng for a distance of twel ve
m iles in an east and west direction

,
but in pl aces somewhat destroyed

by the headwater erosion of some smal l creeks . Thi s d ivide is
approximately the Pre -Carboniferous l and surface

,
and that i t has

very recently been uncovered is proved by the fact that these hi l l
tops are al l somewhat l i ttered with pebbl es

"

of th e Trin ity ( lower
most Cre taceous) conglomeratefl the last remnant ofthe Cretaceous
covering . The flat - topped d ivide is less than a mi le in width .

For the conquest of thi s the smal l tributaries of R ichland Creek are

combating with some smal l creeks tributary directly to the Colorado.

The latter have previously had the best i n the contest and have

pushed the divide back to withi n three mi les of Richl and Creek .

Away from the divide, and nearer to the center of strong erosion ,
that is near the l arge stream s , the Carboniferous is very much cut
up i nto sharp h ills and deep val leys and this featu re i s now extend
i ng into the higher and more remote regions . Where denudation

of th is strong type h as been for some time in progress in the Car

boniferous area , two d is tinct types of topography have arisen , one
i n sections where the bed rock is of qu ite uniform character , the
other i n regions of greate r litholOgic diversity. The great sandstone
area of San Saba county i s a typical example of the former ; and
here sharply rising h i ll s with deep valleys on the several sides have
resul ted . In portions l ess exposed to denudation the surface i s

gently undulating .

Where the l i thologic character i s diverse , l ong h il ls running
northeast and southwest with steep b luffs on the southeast side
resul t . This is the direct resu lt of the effect of strike and dip , and
furnishes an excel len t example of monocl inal sh ifting of

'

divides .
In Coleman County the topography is d istinctly of this type because
here there are altern ating beds of soft clays and hard l imestones
with a gentle d ip to the northwest. The hi ll s are step - l ike

,
and in

travel ling across the county one rises by a steep slope from one
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plain to another , the face oi
'

the slope being cl ay
,
l i ttered with

bowlders d ropped down from the overlying l imestone stratum which

forms the floor of the plai n above . If these beds were hori zontal
there would be here a butte and mesa topography instead of a step

topography .

Almost completely surrounding th is area is the i rregu l ar Creta

ceous escarpment with i ts buttes and mesas, and , upon the Carbon i
ferous itself, oft en many miles from this scarp, are degraded rem

nants of Cretaceous in isolated buttes, or smal l mesas, or in degraded
patches the l ast remnants of former buttes . These buttes are cap
ped by a hard l imestone and once this is cut th rough and destroyed

the complete destruction of th e Cretaceous i s easy
,
sin ce the major

part of the beds beneath are soft and qui te i n coherent . These
buttes and mesas are here because they are divides between streams,
and

,
as at the divide th e development of the stream is least rapid

,
so

here at the d ivides th e removal of the Cre taceous covering has been

least complete.

( 6) Peculiarities of Greek Erosion .
— The stream val leys of the

central Texas region furn ish in teresting pecul iari ties
,
the resul t

,
i n

large measure, of the pecul iar rainfal l conditions . During the

winter which I spent there , from November to February in cl usive ,
there was not a single rain that rai sed the volume of the stream per

cept ibly ; but i n the spring and summer the country i s l iable to
excessive rains and the streams to excess ive floods . For the greater
part of the year l i ttl e erosive work is done but occasion al floods do

much more in a few days than is done d uring the enti re year i n a
rainy country . The Violence of this erosion is everywhere shown in

the creeks both by the character of the bars and other deposits and
,

i n the larger streams
,
by the presence of rafted logs wel l up i n the

tops of the pecan trees . Ou the Colorado I have seen large logs

lodged
f in th e trees fu lly fifty feet above the l ow water surface of the

river.

Creek erosion under th ese circumstances differs in some minor
respects i n different parts of the region

,
particularly i n the sandstone

and l imestone regions . In the Si l urian , for i n stance, where the
rocks are chiefly marble, the creek val leys are deep, precipitous and
picturesque, with bluffs and isolated col umns of l imestone, and , over
al l

,
a beautiful mat of moss and ferns. Some of these val leys are

fully seventy -hye feet deep , yet , during the greater part of the year
no water flows i n these creeks

, or, at the best, only a smal l , clear
stream slowly trickles down . The water stands in pools and slowly
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t imes several hundred feet i n length . Where the creek flows
through a flood pl ain of gravel the ch annel i s between gravel
banks

,
general ly less th an th irty - five feet wide and twenty - five feet

deep . At flood time not only is the channel filled
,
but the sur

ro unding plain i s covered with water for some distance
,
and during

these times the erosive work ofth e year is done.

( 0) Lfi
'

ect of the Sup erimposition of the Colorado on the Silurian .

( 13) TemporaryBase Level.— The Col orado River and its tributa
r ies which drain th is region

,
are superimposed through the Creta

ceous upon the bu ried Palaeozoic. It so h appens that the Colorado
i t self has found , in it s down cutting, a hard spu r of Si l urian marbl e

and i t i s now wrestl ing with th is obstacle. Over thi s spu r the cur

rent flows with n umerous rapids , and the stream is here very busy
deepening i ts channel ; the precipitous wal ls of i ts canon , which

begin here
,
show that the work has for some time been in progress .

The softer Carboniferous rocks upstream from this , yield much more
readi ly and the stream above the Si l urian i s wai ting for the pro

gress of the work below. The river i s eroding on the Si l urian but
is bu i lding up on the Carbon iferous fo r a score of miles above the
natural dam

,
since the river is always heavily burdened .

This accident to the river has given rise to several interesti ng
pecu l iarities

,
not only the river itself but al l its large tributaries being

influenced by the retardation . They have reached a temporary
base level

,
their months are widening and extensive flood plain s are

being buil t . This is seen i n the Pecan Bayou and in the San Saba
River. The l atter in its upper cou rse flows i n a deep canon in the

Si l urian where i t is sti l l at work eroding, but fo r eight or ten miles

from i ts month i t has reached the temporary base - l evel and is not

at work eroding its channel .
The flood plain of the Colorado is frequen t ly fifty feet deep and

i s being rapidly bui lt up. Thi s i s proved by buried trees , both dead
stumps and partly bu ried l iving pecans . In 11ood- time great quan
ti ties of sediment are brought down from the headwaters and

deposited here and during the winter very l i ttle is done toward
remov ing th is material

,
for even then the river is heavi ly burdened .

In a river of such habits as the Colorado the val ley is, as would
be expected

,
pecul iar. The ord inary channel , though quite wide

and deep
,
is incapable of hol ding even the ordin ary floods. Such

floods
,
which may occu r several times in a year and last for several

days
,
do not rise to the leve l of th e flood plain proper , but
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have carved out a channel i n this flood plai n nearly twice as wide
as the natural channel . The greater spring floods ex tend even
above this channel and cover the neighboring flood plain . Thu s
the valley of the Colorado is terraced

,
the first terrace being abou t

thi rty - five feet above the bed of the low- water channel
,
and the sec

ond
,
or flood plai n proper

,
fifteen feet or thereabouts above the first .

The first or h igh water terrace is sometimes on both sides of th e
river , though general ly on one side better developed than on the
other . The second or flood plain terrace i s usual ly wel l developed
0 11 both sides. This form of terrace is not with out its significance
i n connection with some of th e river terraces of the glacial bel t .25

The Colorado which , as suggested above , is a young stream prob
ably because of the rej uvenating influence of the Tertiary upl ift

,

shows al l the signs ofyouth . In th e hardS ilurian not only i s th e
valley a canon , but the channel is marked by n umerous rapids . On

the softer Carbon iferous the canon is disappearing, particu larly

where the retarding influence of the hard Sil u rian barriers is felt .
The tributaries

,
and the river i tself above the temporarily ba

level led parts
,
are rapidly at work , and deep and n arrow canon val

l eys wi th rapid sl ope are the result.

(ii) Loss ofDrainage Territory.
— The influence of the Si l u rian

barrier has made i tself felt i n another respect . As h as been stated
,

the eastern border of the denuded area i s an escarpment of Creta

ceous of irregular form— a region of buttes an d mesas . This
escarpment is a part of the valley of th e Colorado and the minor
detai ls of scul pturing are the resul t of the erosive work of the tribu
taries to the Colorado . Only a few miles from the main river (six

to ten miles) there i s a flat - topped divide separating the waters of
the Brazos from those of the Colorado . The former has tributaries
here that have to flow seventy - five miles before emptying into th e
main river . In other words, the Brazos has pushed its conquest , by
headwater erosion

,
into the territory of the Colorado and has placed

the d ivid e on ly a few miles from the latter.
The reason for th is seems quite certain ly to be the influence of

the Si l urian barrier. This explanation wil l be found i n more detai l
elsewhere .26 It is

,
briefly, th at the two rivers, the Brazos and the

Colorado, are superimposed through the Cretaceous on the Palaeo
zoic

,
but the latter , encountering the hard Sil urian , has had its down

cutting retarded
,
whereas the Brazos has h ad only the much softe r

2”Tarr, Am. J. XLIV
, 1892 , pp . 59—61 .
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Carboniferous beds to cu t through
,
and these higher up i n its

course . This has consequently given to the Brazos tributaries much

more power than is possessed by those .ofth e Col orado . The Col o
rado flows in a channel between eleven and twelve h undred feet
above sea - level , Just above the Sil u rian , whereas the Brazos east of
here is only half that elevation .

(d) Adjusted Stream Courses.
— The val l ey ofth e Co lorado in th i s

v icini ty is remarkabl e for its serpentine course. In on e place th e
river flows in a bend six miles long where a cut—ofi

’

would reduce the

d istance to two miles . Along the boundary of San Saba county the
river flowsfifty m iles , and , at the end of thi s d istance , i s only th irty

miles from the first poi nt. The val ley here is a canon
,
somewhat

degraded i t is true, but nevertheless the serpentine course is one i n
rock wal ls, not upon a flood plain . I have suggested in an earl i er

part of thi s paper that this cou rse may be in a l arge measu re an
i nherited cou rse from a Tertiary peneplain,

formed before th e el eva

tion recorded both by the Tertiary forested area and by the rejuven
ated condi t i on of the streams in the Cretaceous . The fact that the
B razos h as much the same peculiarity supports this hypothesis .

\Vhile I bel ieve this to be a true cause I am equal ly convinced

that i t i s not the sole cause. ‘ The entire drainage system of th e

Colorado in the denuded area is superimposed .

2 7 It i s in conse

q uence not in accord with the revealed structure, for i ts course was
o rigi nal ly consequen t on a Cretaceous surface , and thi s course is
now enforced upon it i n spite of the altered cond ition . It is , how

ever
,
a hab it of rivers to attempt adj ustmen t under such condition s

and to be influenced by the revealed structure ; and , as tim e goes

ou ,
th is adj ustmen t becomes more complete . As I have shown in

the articl e cited many of the tributaries to th e Colorado are quite i n
accord with the Carboniferous structure, particu larly in the regions
that have been longest exposed

,
and in the smal ler streams. This

h as given rise to strike val leys which , i n the Vi cin ity of the Creta

ceous, change to unadj usted courses .
Dr. Comstock 2 8 has cal led attention to the quite perfect accord of

the streams on the Silurian to the more compl icated structure, th is
being the resu l t

,
in a large measure

,
of the longer exposure of thi s

region
,
by the early removal of th e Cretaceous .

26Tarr
,
Am. J. Sci. , XL, 1890, pp. 359—362 .

27For a discussion ofthis subject see an article by the author inAm. J. Sci. , XL,

l 890, pp. 359—362 .

28SecondAnn. Report, Geol . SurveyTexas, 1890,
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e scarpment ; and about fifty miles west of here i s another escarp
men t

,
facing west , which makes th e western edge ofthe Ll ano Esta

cado . These plains are narrow here, th is being the southern angle
of the triangle formed by these bounding escarpmen ts. The plains
themselves are gently undulating and unscored by erosion . Farther

north they are traversed by deep canons, b ut here almost no drain
age l ines are apparent .

( 6) River Valleys Abandoned through Dessication .
—A carefu l

study of these plai ns along the eastern part of the Ll ano Estacado
wil l reveal some interesting facts

,
and I bel ieve it i s to the drainage

l ines that we wil l have to look for a sol ution of the history of th is
region . I can do no more than throw out a hin t . The streams h ave

carried more water than at present . This may show nothing more
than a decrease i n rainfal l

,
or it may be the key to a complicated

history .

From the Red Fork of the Colorado R iver, near Colorado Ci ty ,
to the Pecos , a d istance of n ot l ess than one h undred and seventy
five miles

,
there was not

,
i n April

,
1 890 , a single flowing stream , yet

the maps show several large branches of the Colorado crossing the
l ine travel led . Three of these in particu lar

,
Gi rard Creek and

two branches of the Con cho R iver , are on th e map made to rise far

Up i n the Staked Pl ain s . The Concho I crossed without being
aware of the fact

,
for the val lev of each branch is a b road val ley

with gen tl y sl oping sides and no chan nel . This is not a case of

arroyo ” type of drainage
,
that is

,
a channel which occasional ly

carries floods . It is an old abandoned val ley .

Gi rard Creek , whi ch I was able to study more carefully, i s of the

same type
,
but less distinct ly dessicated

,
being intermediate i n degree

of abandonmen t between the Colorado proper and the Concho .

From Big Springs westward for six m iles the val ley averages a mil e
in width and i s bounded by degraded bluffs from fifty to one h un
dred feet i n height . There i s no channel

,
but the val ley bottom is

a series of alkal ine flats of the playa type , between cone del tas
formed by the wash from the val ley sides. These al l uvial cones
frequently extend completely across the val ley and are overgrown
by mesqu ite

,
showing quite plain ly that no flow of water occurs in

the val ley . The flats between these cones resembl e in appearance
the estuarine marshes oi

"
the northeastern coast. Below Big Springs

the channel i s clear
,
and the drai nage is young

,
being of the strong
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arroyo type of the arid regions. I am puzzl ed to know the reasons

for these pecul iariti es .

( c) JEolian Deposits in the Pecos Valley.
— At the western base of

the Staked Plai ns, along the escarpment of the Pecos Valley there
i s an exten sive aeol ian deposit abou t fifteen mi les in width . Profes

sor Hi l l 2 9 states th at th is strip oi
'

sand is ful ly one hundred mi les i n
length

,
extending up into Eddy County , New Mexico . It is plainly

due to th e prevail ing west winds (as suggested by Hil l) which have
heaped th e sands here at the base of the escarpmen t. It is the most
absolu te desert waste I ever chanced to see . Crater- l ike pits and
cones of the sand dune type are here most perfectly developed

,
and

the sparse sand - plan t growth serves on l y partially to keep the sand

in place .
It was my il l - fortune to be obl iged to study this deposit quite

carefu l ly ,
for my team was unabl e to carry th e loaded wagon over

the sandy trai l in to whi ch the wheel s sunk , often to the hub . The

difficulties of the trip were increased manifold by th e sharp grades
caused by the pi ts and cones

,
and by the shift ing sands. Abandoned

wagon s proved th at I was not th e first to find th e difficulties of th e
sandy strip. Being informed of the existence of a ran ch a dozen or
fifteen miles to the north I started on horseback in search of aid .

Mile after mile I travel led in the hot sun with the drift ing sand

blowmg 1n my face . Everywhere the same scene was before my
eyes

,
the escarpment to the east being my on ly topographic guide .

At l ast I turned back unsuccessful in my search . My tent was
banked up with sand

,
sand was 0 11 everyth ing and in everyth ing .

At nigh t the eddies of wind would start whirls of sand within the
ten t, and cooking was quite out of the question . With four horses

I was barely abl e to get my wagon, not a very heavy on e, across th is
strip of sand .

So far as I know th is deposit is unique in th is country in poi nt of
si ze. Blown as it i s quite constantly at the face of th e escarp
ment it m ust be a powerful agent of erosion , and i t is not impossi

ble that th is escarpment owes its presen t position i n l arge measure
to aeollan action . The Pecos R iver is twenty - five or thirty miles

away and though this was undoubtedly the originator of the escarp
ment , its presen t position is due to recession , and , I bel ieve , recession
brought about in part by the conti n ual blowing of sand at i ts base .

29Hi ll , Am. Geol . , Vol. V II, 1891 , p. 369.
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7 .
— THE TRANS - PECOS REGION.

(a) Topographic Description.
— This is almost a terra incogn ita .

It is in brief a region of mountains and basi ns
,
the highest mountain s

being the Guadalupe Mountains which extend from New Mexico

i nto Texas . This i s a faulted monocl ine , ri sing to the south , where ,
at Guadalupe Peak , i t has an elevation of ful ly feet above sea
l evel and feet above the plateau

,
being terminated by a sheer

p recipice feet in height . It is a mountain of Carboniferous
l imestone faul ted in the western side . Other mountains are associa

ted with igneous action
,
but our knowledge of them is extremely

l imited .

( 6) Erosion in the Guadalupe 1W0u7ztains.

3°— I introduce here a

few notes on the topography of the Guadal upe Mountain s taken
during a brief soj ourn there. The dip of the strata is to the east

,

gently at the base of the mountains, i ncreasing to an angle of fifteen
degrees or th ereabout

,
then becoming nearly horizontal to the west

bounding faul t beyond wh ich the dip i s steeply west . The west

dipping rocks , the downthrow of
‘ the faul t , form the western foot

h il ls . The drain age i s chiefly to the east, being consequent on the
structure

,
and therefore long canons en ter from the east wel l u p

to the western edge of the moun tains, and the west flowing streams
are smal l and short.

Ofthe east flowing streams McKit terick canon i s a typical exam
ple. For two miles from i ts exi t from the mountain

,
th is mountain

gorge is accessible to wagons , but beyond thi s travel on foot is possi
bl e only with difficulty. It i s extraordinarily rough

,
being bounded

by precip ices and steeply Sl oping sides rising to a heigh t of ful ly

two thousand feet
,
and the val ley is l ittered with huge bowl ders and

fragments of the cl iff wh ich have dropped down from the val ley
side . The slope of the val ley wal ls i s rarely less than thirty d egrees

and there are sh eer precipi ces of magnesian l imestone ri sing to a
height of from one thou sand to eighteen hundred feet . There are
several hundred of these precipices and it is on ly rarely that the

mountain top is accessible from the interior gorges . There is no
soi l on these sl opes which are ei ther bare bed rock or bowlder
strewn . The vegetation is of the arid type

,
except i n the shaded

val ley s or well up on the mountain top , where fair sized pines and
cedars grow . Snow accumulates in the canon s but disappears in

30 See Bul l . 3 Texas Geol . Survey, 1892 , Reconnoissance of the Guadalupe
Mountains

,
by R . S . Tarr.
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represents amarine formati on of Quaternary age, but w ith out being
able to d isprove this I would sugges t another cause which seems
equally possible . It seems to me that thi s i s n o more than a gravel
slope formed i n part from the wash from the mountains, but h aving

chiefly been brought down by the mountain streams and deposited
in thei r channels, whi ch have since been abandoned . Just such
deposits are at present found i n the broad stream valleys and if they

should abandon thei r course the presen t stream bed deposits woul d
remain to cap the hi l l tops when the general level of th e region was

lowered.

(d) D essicated Quaternary Lakes.
—There are in this region many

lake basin s of Quaternary age . One oi
'

these
, Crow Fla t Val ley , I

have studied in part . The faul t scarp of the Guadalupe Mountains
and the foot of the h il l s at i ts base form the eastern boundary of

th is l ake. The other enclosing wall s I have not seen . It is in part

a syncl inal val ley formed by the dragging up of its strata on the

east by the Guadalupe fault . The Crow Flat is a level plain ,
deeply filled with si lt

,
at l east forty feet deep, of a very fine qual i ty ,

and having shore l ines and del tas on either side . Its exten t I am

unable to state even approximately .

The lake i s not q uite exti nct. It is a catchment basin for a large

area and water is found throughout the val l ey at a depth of from

five to forty feet i n the lake sil ts. It is invariably alkal ine, fre

quently sal ine . In the lowes t porti on of the val ley the water comes

to the surface in a great sal t
,
marshy area

,
upon which a crust of

sal t exists . Alkal ine flats and marshy areas are common , and gyp
sum deposits occur in several places . There is a gypsum stratum
quite uniform in exten t and in on e place a dune - l ike accumu lation
of gypsum sand . This is but one of a series of dessicated lake
basins i n th is region

,
none of which have been studied except i n a

hurried reconnoissance .

(e) The Rio Grande and Rio Pecos.
— I am unable to say any

th ing about the R i o Grande and Pecos R ivers i n Texas . Both of
these rise i n the n orthern regions

,
in the mountains

,
and enter

Texas as wel l defined and o verbu rdened streams . Thei r Texas
t ributaries are nearly all of th e arid arroyo type

,
carrying water

only in times ofheavy rain s . Ofthese two large rivers I have seen

only enough to convin ce me that they have an interesting h istory
,

but my knowledge ofthem i s too indefinite to admit of the statement
of my suspicion s con cern ing this h i story .
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8.
— Ana cE or LARGE LAKES IN TEXAS .

It is a strik ing fac t , that in a State covering an area as great as that
of Texas

,
there is not a single large lake. Almos t every other geo

graph ic form is represented , often in great variety , and the climatic

c onditions vary from moist to arid .

The lagoons of the sea shore near river mouths and in other
favora bl e si tuation s are perhaps the nearest approach to l akes in the

state . The young land, as yet hardly land , encloses temporary
l akes of sal in e water

,
which on the one hand are l iable to destruo

t ion by the sea, or on the o ther to be qu ickly filled by the sed iment

of the streams .
The Tertiary and Cretaceous plains have been raised above the

sea without sufficient s truc t ural features for lake formation . They

c onsist of gently d ipping strata and the l akes
,
which may have

origi nal ly exi sted in early shal low in equalities
,
have been long since

removed by the establishment of drainage . In the flood plain s of

the Tertiary district there are lakes of smal l size
,
according to Pen

r ose who wri tes 3 1 l akes are of a very ra re occurrence, and are
n ever seen except in river bottoms , where they form muddy lagoons
abounding i n fish and general ly fed by springs. They are often of

c onsiderab le depth
,
and are connected with the main river by nar

row channels. It seems probable that these lagoons are unfilled

portions of abandoned river channel s . Penrose states that i n the

Tertiary district he saw but one l ake i n the uplands
,
this amounting

.to l i ttle more th an a l arge spring
,
having a diameter of about two

hund red yards.
In central Texas the river erosion has uncovered the Carbonife
rous from beneath the Cretaceous

,
and the drainage

,
although super

imposed
,
i s establish ing i tself without the presence ofl akes . In t his

section
,
in places where side streams have been h el d back by the

effort of the main stream to overcome some barrier below extensive
flood plains have been bui l t up in the lower part of th e val ley of
th e smal l stream and here l agoons and oxbow lakes are sometimes
found . This is the case in the lower Pecan Bayou and San Saba

R iver, both tributaries to the Colorado . These streams are laked in
their lower course by the upbuild ing of the flood plain of th e Colo
rado due to the retardation in its down - cutting caused by th e
Sil urian barrier . During the dry season al l th e medium sized
streams of th e semi - arid bel t become a chain of lakes of extremely

lFirst Ann . Report , Texas Geol . Survey, 1 889, p . 1 1 .
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smal l s iz e
,
for the water stands in pools of varying si ze and tri ckles

from one to another i n a tiny stream . These pool s are en closed
sometimes by bars and deltas, sometimes by wall s of sol id rock , the
pool s themselves being the resu l t of co rrosion .

The elevated plateau region west of th is and east of the Pecos
R iver contains a number of l ake basins of sink - hole type

,
but no

water
,
or at best very li ttle

,
stands in them . Very probably there

are sink - hole basins on the Cretaceous l imestone i n east cen tral
Texas. Stil l farthe r wes t

,
i n the Trans - Pecos region

,
there are

several large l ake basins
,
abandoned either in part or entirely

,
by

dessication . Here lakes of consequent origin
,
the resul t of mountai n

deformation , have existed and wil l exist agai n if the conditions of
rainfal l become favorable.
Hence it i s that Texas contains no large l akes : first , because there

are no regions of striking structural features
,
except one ( the o lder

Palaeozoic area) in which erosion has long been in progress , and its
l akes long since destroyed

,
and one in a regio n too dry for the

ex istence of lakes ; and secondly, because erosion has tapped the
shal low lakes that formerly , no doubt, existed on the newCretaceous
and Tertiary land . Si nk holes in l imestone regions frequently con
tain ing smal l and sh al low bodies of water , lagoons on the sea shore,
and oxbow lakes in the flood plains

,
con stitute the maj or part of the

Texas lakes . To these might be added the expanded springs , the
l aked streams caused by the overb u rdened condi t ion of the main

stream (Pecan Bayou and San Saba R iver tributary to the Colo

rado) , and the chain of pool s of the sub - humid region , formed by
the dessication of th e river . The sal t l akes

,
playas and alkali ne

marshes and flats of the Trans -Pecos region are the dessicated rem
nants of lakes

,
formerly of greater size

,
j u st as the pool s are the

resul t of the annual dessication ofnormally continuous streams .

9.
— SUMMARY .

The State of Texas is a series ofprai ries , plains and pl ateaus, iow

coastal plains i n the east, elevated pl ateaus i n the center, and i n the

extreme west a plateau broken by mountai n ranges . A buried
l and

,
now uncovered

,
forms a central h il ly district . In cl imate the

State varies from th e moi st Gulf coast to the tru ly arid Trans -Pecos
region .

The evol ution of the Texas region began
, so far as our presen t

records can show
,
wi th an old Palaeozoic or Pre -Palaeozoi c mou nt

aimons land wh ich was denuded at the beginning of Carboniferous
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The constru ction of the hel iometer is based upon the fact t hat while
an obj ect appears single (Fig. 1 ) when Viewed th rough two
obj ect glasses of equal focal length placed side by side at the end of
a tube provided with a single eye piece

,
it wil l appear double

(Fig . 2 ) when the obj ect gl asses are di splaced . As the two images

(Fig. 2 ) at the focus are separated from each other by a distance

equal to the distan ce of the centres of the obj ect glasses
,
the dis

placement of the l atter as measured by a micrometer screw wil l give

the displacemen t of the angu lar diameter
, (Fig. 2,

c d) of a cel estial body . The angle subtended by

the apparent diameter of the sun
,
for example F1g.

2
,
c d, can then be determined by simply bringing

the two images of the sun in contact (Fig. 2) and

measuring the displacement necessary to aecom

P1 1 plish this by a filar micromet er
,
the angul ar value

g.

of the revol ution of the screw being known .

A few years after Bouguer invented his hel iometer wh ich Lal ande
u sed to determ ine the diameter of the sun

,
Dollond substituted for

the two obj ect glasses th e two halves ofone obj ect glass (Fig. 3
,
A B) .

Bymeans of this arrangement two images (Fig. 2, a b) are seen as i n
Bouguer’s hel iometer, each semi - lens giving
an image except when the two semi- lenses
are j uxtaposed , th e two images being then

superimposed . By fixing the semi - lens A
and making the semi - l ens B(Fig. 3) sl ide over
it

,
the image a (Fig. 2) due to the semi - lens

A becomes al so immovable. The distance
th rough which the semi - len s B (Fig. 3) i s
moved in order to bring the image b (Fig.

2 ) due to it , in contact tangential ly with
the image a and equal to the apparen t

Fig 2 diameter sought
,
i s measured by means of

a micrometer screw as i n Bouguer’s instrument . The value of the
angle under wh ich the apparent diameter of the obj ect (Fig 2 , c d)
is seen can be thus determined .

In connection wi th the i nvention of the hel iometer , i t i s interest
ing as i l l ustrating the influence of the progress of astronomy upon
physiology that the Observatory of Ko

'

nigsberg, to which Helmholtz
was attached as assistan t when a young man , possesses one of the
finest hel iometers ever constructed : that by Fraunhof

'

er. Doubtless
th is in strument suggested toHelmhol t z the invention of the ophthal
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mometer. It shoul d be mentioned
,
however, that in the ophthal

mometer as devised by Helmhol tz 6 the two images of the obj ect
are produced by means of two glass plates such as were suggested
by Clausen to obtain two images of a star. The ophthalmometer

as construc ted by Meyerstein of t tingen

consists of a smal l telescope (Fig. 4 , T) th e
obj ective of which , b, i s enclosed with in a
brass box 0 , the latter supported upon a
tripod and capable of being level ed in al l
azimuths . The brass box contains two plane
paral lel gl ass pl ates PI P2

,
which are situated in

front of the obj ective of the telescope. By

means of a screw mechanism the glass plates
can be so turned around a common axi s that
they can be brought either i nto the same pl ane

(Fig 5) or into two different planes (Fig .

Fig 3 The angular devi ation produced by the move

men t of the glass plates j u st referred to can be determined by two
graduated wheel s wh ich rotate as th e glass pl ates diverge from each
other to the one- tenth of a degree, the instrument being provided

with a vernier.
By means of the ophthalmometer we are enabl ed to determine

the size of the virtual image produced when rays of l ight emanating

Fig. 4 .

from an external obj ect are al lowed to fal l upon the cornea and,
further, as we wil l show presen tly, by determining from the size of

such corneal image the radius of the curvature of the cornea . Th e
principl e by which the size of the corneal image i s determined by
the Ophthalmometer is the same as al ready mentioned as th at ofobtain
ing the apparent diameter of a heaven ly body by means of a hel io

meter. The only essential difference i n the theory of
the two i nstruments i s that while i n the hel iometer

one semi - lens alon e moves, and moves in the same
P153 5 ° plane with th e other fixed semi - lens , ( the diSplace

6 AI
‘

Cl
‘

llV fur Ophthalmologie . Band Abth. 1 1
,
S l .
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ment being measu red by a micrometer screw) , in th e ophthalmometer
both glass plates move, and move i n differen t planes , the d isplacement
being deduced from the formul a I : 2 T si n (a—b) i n wh ich az the

cos b
angul ar deviation of the glass pl ates obtained experimental ly.

Before developing the formula j ust mentioned and whi ch is indis
pensablefor the working of the ophthalmometer l et us first consider
the paths of such rays of l igh t as

,
emanating from a luminous

obj ect or its reflected image , pass th rough its two glass plates, the
l atter making an angl e with each other .7

From a consideration of Fig. 7 i t wil l b e seen
that as the rays of l ight from the obj ect a

,
fall ing

upon the gl ass plate are proj ected subj ectively
back to a1 those fall ing upon P2 to a2 the obj ect wil l

Fig . 6 . be consequently seen double as a1 a2 . Now ifthe two
images a1 a2 are b rough t i nto contact with each other tangentially ,
their total d isplacement

,
that is the sum of the displacement of the
two images to the right and to the left

,

wil l be equal to the size of the obj ect .

That such must be the case becomes
at once apparen t

,
if the obj ect and

the two images are rou nd bodies as
represented i n Fig. 8, i n which a b is
the displacement to th e righ t, 0 d the
displ acement to the left and a d the

diameter of the obj ect .
It will be observed th at wh ile the

total displacement— a b+ c d_
—

_ a d th e

diameter of the obj ect , the distance
c b between the outer edges of the

two images is twice a d, or twice the

d iameter of the obj ect .

Such bei ng th e case it i s evident
that if we can measure the total dis

Fig~ 7 ' placemen t oi
'

the two images of the

object when the images are in contact we wil l then obtain th e size of

the obj ect .

7 It is unnecessary to say that as long as the two glass plates are 111 the same

plane the luminous object being seen as a single image it is unnecessary to con

5 1der the paths of the rays of l ight under these conditions.
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ness of the glass plates wh ich is

known, we may call i t T and
say therefore that CI: T

cosB

Further th e angl e c I f: 11 I f
— h i c, but ash I f_

—
_ u c a or A,

thei r sides being parallel
,
and

h i c z I c K or B they being
alternate angl es i t fol lows that
sin c Ifz sin (A—B) . Substitut

ing now these v alues of c I and
sin c I f in the equat ion c 1

'

c

sin c I fwe obtain cf or a s
sin (A—B) . Inasmuch , however,
cos B
as there are two plates i n th e

Ophthalmometer and th e size of
the image is equal to the dis

pl acement to the left, pl us that

Fig. 10 . to the righ t, the size of th e image
o r I will be equal to 2 a b_ T sin (A—B)

cos B

As it i s essential in th e working of the ophthalmometer by means
of the formula j ust developed , that the th ickness of its two glass

plates as wel l at th ei r index of refraction should be determined as
accurately as possibl e

,
th e methods by which these contrasts were

obtai ned wil l be briefly described .

In determining the thickness of the glass pl ates a Pfister spharo

meter was made use of
,
the general constru ction of which i s wel l

sh own i n Fig. 10. The obj ect to be measured i n th is instance
,
the

glass pl ate
,
was placed upon a l i ttle table at the top of the screw

(not represented in fig.) and the latter elevated unti l the glass plate
came in contact with the knife edge a. The level being then in
adj ustment, the extent of the separation of th e littl e table and the
upper knife edge or the th ickness of the glass pl ates was then

obtained by observing the distance th rough wh i ch the screw had
descended, as given by the divi sions on th e scales and on the grad
uated ci rcle , each div ision of the scale corresponding to 3mill imeter
each division of the ci rcl e to 333 mil l imeter. The fol lowing resume
of 25 determination s of the thickness of each glass plate proves the
accuracy of the method made use of
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As the average thi ckness of the two glass plates i s th e same
,
viz

mm.
,
the resul t i s what might h ave been anticipated since

th e two glass plates Were the halves of one plate.

Resumeof25 determinations ofthe thickness ofthe right and left glass

p lates ofthe Op hthalmometer by the Sphe rometer .

Readings from the Instrument . Corrected and reduced .

R. L. R. L.

mm . mm .

8 error 10 4 4005 4 4010

5 25 25

4 20 30

2 1 0 00

0 00 05

1 error 1 0 05 00

0 00 40

8 40 1 5

8 40 10

0 00 00

80 8 error 0 7 05 1 5

81 1 20 45

2 25 15

3 30 20

6 45 1 5
‘ 1 error 0 9 1 0 05

1 10 35

4 25

2 1 5

3 25

80 8 error 0 8 00

9 05

8 00

8 00

810 error 0 8 10

4 4015 mm . mm .

In determin ing the index of refraction of the two plates of the
oph thalmometer the Spharometer was also made use of, its appl ica
tion for this purpose being based upon th e principle of the index of
refraction being equal to the ratio of the actual th ick ness to the
apparen t thickness When viewed normally to th e surface . Let us

suppose that a nuinber nof equ id istan t
,
paral lel l ines ruled upon a
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glass
,
e. g. a stage micrometer, be viewed under the m icroscope and

when seen in focus
,
that a spirit l evel he placed upon the upper

ends of the microscope and of the screw of the spharometer,

the spirit level of the l atter having been temporarily removed .

The upper ends of th e two i nstrumen ts being now at the same
level

,
let a reading be taken off the spharometer and , for

exampl e
,
suppose it to be Now place upon the stage micro

meter one of the glass pl ates of the ophthalmometer, th e l atter being
i nterposed between the l ines and the obj ective of the m icroscope .
The tube of the m icroscope mus t now be elevated in order that the
l ines may be b rought again into focus. The upper end of the m icro
scope being now at a higher level than that of the Spharometer, the

screw of the latter must now be raised unti l the upper ends of the
two instruments are again at the same level and a second reading be
taken which we will suppose , for example, to be 431 4 . The differ

ence between th e two readings , mm .,

8 wil l be the distance
through which the microscope was elevated in order to see the ruled
l ines when the plates of the oph thalmometer were interposed between
the lines and the mi croscope. Now if th is differen ce , 1 5 10mm. , be

deducted from the th ickness of
the glass, 4 4015, and the remain
der

,
2 8915 mm.

,
be divided into

the th ickness of th e gl ass , the
quotien t

,
15 222 , according to the

principle above enumerated , wil l

be the i ndex of refraction sought.
Thus

,
for example

,
let Fig. 1 1

,

represent the micrometer resting
upon the s tage of the microscope

,

A G, th e actual thickness of the

plate of the Ophthalmometer
interposed between the l ines and
the microscope

,
then according

to theory and experiment A G
Flg 1 1 . A G or 44 01 5mm

'

.

8 Each division of the scale equals ofa mi l lime ter.

NOTE .
— The me thods just described ofde te rmining the thickness of the glass

plates of the Ophthalmomete r and the ir index of refrac tion were suggested to the

authors by Professor A. W. Goodspeed of the Universi ty of Pennsylvania,
whose w e l l known experimental ski l l is a sufficient guarantee of the accuracy of

the data submi tted and the re sul ts obtained .
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and left respectively. The subj ect of the experiment upon whose eye
the light from the three gas j ets fal ls, si ts w ith the head resting in a
frame at a distance of about 90 centimeters from th e ophthalmome

ter, and looks directly at the center of the

Fig. 12 .

frame supporting the three gas j ets. Three

corn eal images bei ng then perceived by
the observer looki ng through the ophthalmo

meter erect Virtual , bu t reversed as in a look
i ng glass

,
the plates of the ophthalmometer

are made to diverge until the image 1’

reaches a poin t j ust midway between the
images 2 and 3. The origin al images

,
or

the distance between 1 and a poin t midway

between 2 and 3, being then doubled , the
angle of deviation of the pl ates

,
or A

,
i s

then read The angle A, so obtained
experimental l y

,
being substituted in the

formul a I : 2 T sin (A—B) th e size of th e

cos B
image or I i s then obtained by calcul ation

as shown by the fol lowi ng exampl e

T sin (A—B)

cos B
Az 32

° Tz 4 °4015 mm . Index of refractionzz l '5249

sin A

index of refraction : 1 5249

1 5249

log si n 32°

l og

log sin B
B

A B= l l
°
59

’
30

0

: 9

: 2

1 8324 1

5 50524

0
°
48

’

30

l og sin (A
9970707l og cos B

log 2 T

2 02 91586
2 1957 mm .
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It has al ready been i ncidentally mentioned that the si ze of
the corneal image having been determined

,
we are enabled

thereby to deduce
the radius of the cu r

d vature of the cornea.
This i s accompl ish ed

by means of the for
mula d
R or R2 2 D I in
'2 d— I

Fig. 13 . which Fig. 13 R i s
the radius sought

,
D the variabl e distan ce o f t h e l uminous

obj ect, the th ree gas j ets, from th e cornea C,
I the size of the corneal

images as determined by the ophthalmometer
,
and d the constan t

length of the l um inou s obj ec t 480 mm . ,
that i s the di stance between

the first gas j et and a point midway between the second and th ird
gas j ets , th e latter being separated by a distance of 80 mil limeters .
The following example wil l i l lustrate the manner i n which the
formula is used

R2 2 D I

d— I

D : 900 mm . dz 480 mm . I : 1 '957 mm .

d: 480 ‘000

I : 1957

d— Iz 478
'

043

Log 2 D :

Log I 02 91506

35 46779

Log (d— I) : 2 679467

Log R 08 6731 2

R 73 67 mm.
: radius of cu rvatu re of the cornea .

In connection with the formulae j ust made use of in determining the
radius of the curvature of the cornea

,
i t may not be superfluous to cal l

atten tion to the extent to which the resul t so obtained wil l be affec
ted by smal l errors made in determ ining the val ues of T,

n
, I, D ,

d
,

i ncidental to experimentation . Thus, for example, if an erro r of

0 02 mm . be made in T,
the error in n wil l amoun t to 0 0002 mm .

It i s not necessary , therefore, to use the val ue of the th ickness of the
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glass plate T beyond the second decimal pl ace, since the value of n,

or the i ndex of refraction
,
cannot be measu red beyond the third

decimal place. \Vhile an error of 2 mm. in the measurment of D
wil l affect R to an extent onlv of 0 0 16 mm .

,
th e same amount of

error i n 01 wil l affect R as much as the 00 32 mm . Ah error of 00 2

mm . in T wil l i nvol ve on ly an error of 0 01 mm . i n I
, but an error

of 00 1 mm . in 11 wil l ch ange
_

I by as much as 0°

02mm . Finally as
an error of 0 02 mm . i n I wi l l change th e value of R by as much as

0 07 mm . i t fol lows that of these difi
’

erent val ues th at of n, or the

index of refraction , is the most importan t, the val ue of n affecting
that ofR through I.

Resumeof50 experiments with the ophthalmometer.

Name Age . 323323 033233
?

1 . A. E . H 25

2 . J. 20

3. E . E . S 23

4 . 33

5 . C. E . P. 26

3. W. H . 27

7 . 0 . R. 0 . 32

3 . W. H. L. 24

9. A. A. E . 22

10 . G. J. M . 23

1 1 . E . J. 0 . 33

1 2 . S. R. H . 24

1 3. s o. 23

14 . M . W. M . 22

H . O. S . 20

13 . 23

1 7 . G. M . K. 25

1 3 . M L. 23

19. H. L. 27

20 . O. A. 19

2 1 . J. N . 27

22 . 24

23. L. L. 24

24 . M . 0 . s. 22

25 . F. K. P. 2 1

23 . G. W. H . 23
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OCTOBER 3 .

M r. JOHN H. REDFIELD in the chai r.

Thirty - two persons present .

Papers entitled as fol lows were presented for publ ication

On a Col lection of Batrachi a and Reptil i a from South West

M issouri ,
” by E . D . Cope .

“ Ou the Batrach ia and Repti l ia of the Plain s at La ti tude 36°

by E . D . Cope .

OCTOBER 10 .

Rev . H. C. MCCOOK , D . D .
,
V ice -President

,
in the chai r.

Thirty members presen t .

Additions to a paper entitled, New and l ittle known Pal eozoic

and Jurassic Fishes, by E . D . Cope
,
was presented for publication

i n the Jou rnal .

OCTOBER 1 7 .

Mr. CHARLES MORRIS i n the chair .

Thirty - eight persons present.

A paper entitled
,

“ On Cyphornis, an extinct Genus of Birds,
by E . D . Cope was presented for publ icati on .

The Publ ication Committee reported i n favor of publ ish ing an

addition to a paper entitled New and li ttle known Paleozoic and

Jurassic Fishes,
” by E . D . Cope in the Journal .

OCTOBER 24 .

ME . CHARLES P. PEROT i n the chair .

Thirty- seven persons presen t.

The death of Charles Hacker, a member , was announ ced .

OCTOBER 31 .

The President
,
GENERAL ISAAC J WISTAR , i n the chair .

‘Thirty - seven persons present .
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A paper ent itled Notes on some Snakes from Tropical America
lately living in the Col lection of the Zoologi cal Society of Phila
delph ia

,

” by Arth ur E . Brown .

The Publication Committee reported i n favor of publishing a
paper entitled “ On Cyphornis, an extin ct genus of Birds,

” by
E . D . Cope, i n the Journal .
The fol lowing were ordered to be printed
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NEW NORTH AMERICAN MYXOMYCETES .

BY GEO . A . REX , M . D .

The Myxomycetes d escribed i n th is paper are i n part new and
h ither to undescribed species , and in part Wel l marked and stable
variet ies of existing species .

Ophiothecawrighti i B. C. var. stipitata n . var.

Sporangia stipitate , ren iform , globose or el l ipsoidal ; stipes vari
abl e i n height

,
sometimes mere plasmodi c thicken ings of the bases of

the sporangia, sometimes attaining through i ntermediate grades a
heigh t of '5 mm .,

sl ightly tapering from below upward
,
of medium

th ickness
,
black

,
and granulose or occasion al ly rugose on the su rface ;

capil l i ti um deep yellow, freely branched and combined to form a
long loosely meshed net ; th reads provided with scattered short,
sharp and either straigh t or slightlv curved spines ; spores yel low,
10 i n diameter delicately spi nu lose.
Fairmount Park , Philadelph ia, Pa. (Harold Wingate.)
This very unusual and interesti ng variety is probably th e first

recorded instance of a stipitate species occurring in the Perichoenaceae.

It differs from the typi cal form of the species in the presence of

stipes
,
in the closer meshes of the net ofthe capi l l itium ,

and i n the

shorter spin es on the th reads of th e capil l i tium .

The sporangia , however, excepting the stipes , are similar in every

respect to the globose and reniform sporangia of the ordinary sessi le

form .

Arcyriamagna n . sp.

Sporangia shortly stipi tate, densely aggregated , growing either i n
smal l c l usters or in large efi

’

used masses many square inches in area ;
i ndividual sporangi um elongated

,
cyl i ndrical

,
tapering toward the

end
,
evanescent above with a small, pale yel lowish - gray , funnel

shaped permanent base o r calycu lus ; inner surface of calycul us
smooth

,
except Very rarely a few scattered spinu les are found under

high amplification ; stipes one mm . i n height, tubular, th e cavity

being filled with rou nded pl asmod ic masses ; capil l i tium much
elongated

,
about 1 2 mm . i n l ength relaxed , drooping, tawny gray or

d rab in colo r
,
attached sl ightly by a few threads to the bottom of the

calyculus
,
and forming a loose large - meshed network ; th reads of

capi l l itium cylindrical
, of uniform thickness, coarsely scu lptured
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The pecul iar spore warting ofA. magna can be found with a high
degree of amplification i n A. punicea, A. nutans and several other

Species of the eu - arcyriae. It m ay practically be considered the type
of the spore- scu lpturing of that section of the genus .

Trichia pulche l la n . sp.

Sporangia substipitate or sessi l e With a narrow base
,
globose,

averaging 6 mm . i n diameter
,
bright vi tell ine yel low

,
growing ei ther

singly or in smal l scattered cl umps contain ing but few Sporangia

but not upon a common hypothal lus ; sporangium - wal l c lear
,
trans

l ucent , rupturing irregularly at the top ; capil l iti um and spores
vitel l ine yel low in mass ; capil l itium composed of cyl indrical

th reads i n d iameter
,
terminating i n pointed ends from one

to one and one half times the diameter of the thread in length ;
spirals three to four i n number

,
winding more or less i rregularly

interspiral filaments absent or very rudimentary ; threads occasion

al ly b ranched and having occasionally bulbous expansions i n thei r
course ; spores 11 to in diameter ; epispores provided with a

sculptured reticul ation composed ofvery narrow rounded thread - l ike
raised bands combined into more or less broken polygons numbering
from five to seven to the enti re epispore .

Adirondack Mts ., N . Y .
— Chestnu t Hi ll , Ph i ladelph ia , Pa.

Th is species is al l ied to the group ofTrichias ofwhich T. Chryso

sp erma may be said to be the central form . It differs from thenft al l
however

,
in the sol itary or i ndividual hab it of growth of the spor

angia
,
whi ch are not developed on a common hypothal l us

,
and in

the absence of interspiral ridges even under high amplification .

The very del icate th read - l ike character of the reticulations of the
epispores is remarkable. The threads forming the sides of the
polygon s are sometimes simple

,
sometimes zigzag or broken in out

l ine enclosing minute rhombic interspaces
,
or sometimes marked by

a row of rudimentary pi ts l ike those often found in the epispores of

T. chrysosp erma. The spores of th e two gatheri ngs from which th e

species is described are identi cal
,
but the capil l it ium varie s

,
being

more bulbous and i rregul ar i n on e gathering than in the other , d ue
to the fact that it was developed in colder weather . In nei ther of

the specimens could the sporangia be said to be stipi tate , but the
character of the d ark plasmodi c bases of the few subsessi le sporangia ,
warran ts the bel ief that u nder specially favorable condi tions , stipit

ate sporangia may be developed analogous to those of the neighbor
ing specie s T varia, var. nigripes.
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Comatricha typhina Roth. var. heterospora n . var.

Sporangia stipitate
,
cyl indrical with rou nded apex

,
or expanded

above and terminating in a poin t curved to one side
,
about 2 mm .

i n height including stipes ; spo rangium - wal l evanescen t ; capil l i tium

composed of slender
,
sinuous th reads arisi ng from the columel la,

branched many times at i rregular in terval s and j oined togethe r
forming a dense tangled network extend ing to the surface ; spore
purpl e - brown in mass when recent

,
fading in time

,
5— 6,u. i n diameter ;

epispore sculpturing complex and on ly evident with high amplifica
tion , consisting of about 10 to 1 2 dark Violet col ored hemispheri cal

papil lae i rregularly scattered over the surface between wh ich may
be found a del icate reti cul ation of narrow raised bands fo rm ing
rhomb ic o r irregular quadrilateral meshes .
New York

,
Pen nsylvania, V i rginia, North Carol ina.

As this variety is seen in the herbarium
,
i t resembles cl osely the

usual form of O. typhina. There are however
,
wel l marked and

positive differences . The capi l l i t i um is more slender and forms a
denser network which i s branched and combin ed to the very surface

,

giving the impression
,
withou t a close examination

,
of a paral lel

peripheral network . It is general ly found also i n small i solated

clumps containing but a few closely aggregated individuals . In the
spores of the typi cal form the l arger s cattered papil lae are also found
but the in tervening spore surface is not reticulated but very minu tely

verruculose .
This variety is not a mere sport o r temporary variation

,
bu t

occurs frequently and is constant i n character, so th at an observer
famil iar with i t c an alwavs identify it i n the field without difficulty.

The spore sculpturing
,
however. is so eviden tly an evolu tion from

that ofthe regular form of the species , that i t seems to be entitl ed

only to varietal d istinction .

Diaohma thomasi i . Proceedings ofAcad. Nat . Sci. Phi la.,
1 892

, p. 329.

Plasmodi um ochre yel low, immature sporangia pu re wh ite matu re
sporangia metalli c , e ither si lvery or gold - bronze i n l ustre, sometimes
i ridescen t

,
to 3 of a mm . i n d iameter

,
scattered or grouped i n

cl usters
,
sti pi tate or sessile

,
globose when stipitate but flattened at

the base when sessil e ; stipes vari able, usual ly sh or t but sometimes 3

ofmm . i n height, th ick , rugose , dul l o chre yel low contain ing l ime
columell a ochre - yel low

,
rough

,
penetrat ing from 3 to 3 the height of

the sporangium
,
varying in sh ape frombl untly con ical to cyl indrical

or cyl indric - cl avate
,
contain i ng minute rou nd or oblong ochre
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colo red granules of l ime ; spores pal e brown 1 14 272 i n diameter ;
epispores sparsely covered with minute papil lae in terspersed with a
variable n umber of from fou r to eight large irregul ar dark V iolet
papil lae apparen tly

,
which are reso l ved by sufficiently high ampl i

fication into dense clusters of from five to eight closely aggregated
smal l papil lae ; capil l iti um sparse, brown - viol et in color

,
composed of

rigid , straight, tapering th read s arising from the columella and base
of the sporangi um

,
j oin ed by a few l ateral branches i n the middle

and near the ends into a loose open network ; th reads 3 in thi ck
ness at the basal poi nt of attachment

,
tapering to a point at thei r

attachment to the sporangium - wall ; hypothal lus variable , usual ly

membranous with scattered deposits of och re- colored l ime granules,
but th ick and crustaceous with lime when the Sporangia are sessi le.

Mitchel l North Carol ina (Lancaster Thomas .)
This species and th e two other d istin ctively North American

Species D . sp lendens Pk. and D . subsessilis Pk. are characteri zed by
pecul iarly speciali zed spore sculptu rings , which wou ld sufficiently

serve to distinguish themfrom th e cosmopol itan species D . let tCOpoda,

even if thei r general characters were not equal ly wel l marked .

The spore mark ings of D . thomasii as given above , differ greatly

from the others .
In D . sp lendens the epispores are studded with irregularly scattered,

long
,
proj ecting columnar processes which are truncate or flat at the

end
,
not Spinose or rounded . These are sometimes joined at various

angles forming elongated or angular bars .
In D . subsessilis the epispores are marked with diffusely b ranched
rows of minute dark bead - l ike papil lae ranged side by side i n a
monil if

'

orm manner
,
sometimes terminating in free ends, sometimes

running in a zig - zag i rregular manner
,
but usual ly combined into a

loose reti culation with large irregular meshes .
The epispores of D . leucopoda are del icately warted i n a u niform

manner
,
l ike th ose of many species of the Calcareae and Stemonit

aceae.

Chondrioderma roanense n. sp.

Sporangia stipitate , d iscoidal , either circu lar or i rregularly
el lip tical in outl ine, th in, flat tened or sl ightly convex above , pl ane

o r plano- concave bel ow
,
about one mm . i n diameter when Circul ar,

or one by one - half mm . when elongated ; upper surface of sporangia
mott led , presenting the appearance of large irregular spots of dark

umber j oin ed by narrow bands of a paler brown color ; under sur
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Cranberry, North Carol ina (Lancaster Thomas .)
This species is also al lied to O. radiatum. The ridges wh ich cau se
the pecul iar sh rivel led appearance of the surface of the sporangia are
not the resu l t of the dry ing of immatu re sporangia, but are pres
en t in al l cases . Thev are morphological in character , their l oca
tion being indicated by grayish l i nes on the chalky white surface of
the immatu re sporangia from a very early period of thei r develop ‘

ment while they are s t i l l i n a soft and plump condition .

Craterium rubescens n . sp.

Sporangia stipitate
,
about one mm . high incl uding stipe , cylin

droid or elongated cvatbiform,
apex convex ; sporangium -wal l singl e

,

dark violet - red
,
smooth except at th e upper portion which is

sl ightly roughened by an external deposit of scattered l ime
granules of a pale l il ac color ; l ower th ird of wal l ridged longi
tudinally ; on spore deh iscence the apex fal ls away separating

by an irregu lar l ine in a ci rcumscissi l e mann er ; stipe violet

black , one - half th e height of the sporangium
,
wrinkled longitu

dinally,
the ridges being continuous with th ose upon the sporangium

capi l l i tium composed of an i rregular, bran ched central mass of
violet—red l ime granules

,
the b ranches connected with the sporangium

wal l ei ther directly
_
or by a scanty network of del icate colorl ess

tubul es with long angular knots of red l ime granules at the

nodes ; spores —8'

5p. i n d iameter
,
brown - viol et

,
epi spores thick ,

minutely warted with dark Violet warts .
Loui sian a (A. B. Langlois , com . J . B. E ll is .)
This species is al l i ed to both C. aureum and C. leucocephalum,

more especial ly i n their elongated and cyl indroid forms. It is
d istingu ish ed from them by the Badhamia- l ike character of the

capi l l itium and by the color which exhibits some shade or tone of
red or violet - red in every part of its structure . The color of the

sporangium - wal l is d ue l argely to the Viol et - red innate l ime granules

which i t contain s.

Crat erium conoinnum n . sp.

Sporangia usual ly minute, stipitate , broadly funnel shaped , one

half to two- th irds of a mm . i n height incl uding stipe, and one - fifth

to one - half of a mm . wide at the top, dehi sci ng by a regular cap or
opercu l um color vari able

,
sometimes light or dark umber uniform ly

diffused over the enti re sporangium
,
sometimes dark brown on the

lower half of the sporangium
,
abruptly shading i nto browni sh - white
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i n the u pper half, opercul um brownish - white , darkest i n the center ;
opercul um always more or l ess convex , rarely approaching a hemi

spherical shape ; sporangium- wal l smooth , simple, variously colored
by the innate l ime granules ; stipe equal ling the sporangium in length ,
dark b rown , longitud inally ridged ; capi ll i ti um composed of a close
mesh ed

,
al l - sided ne twork with small rounded or sl ightly angu lar

nodal masses ofochre brown l ime granules, averaging about 25
in diameter ; no tru e col umella, but the central nodes larger than
the others ; spores 9 brown

,
del i cately warted .

Fairmount Park , Phi ladelph ia , Pa.

This species differs from the various forms ofCraterium vulgare to
which it is most nearly al l ied , by its habi t ofgrowth , i ts general ly
differen t shape , i ts convex opercul um and especial ly by the very
differen t capil l i ti um with i ts mi nute nodes which are invariably of a
dul l b rownish - och re color . Like Lachnobolus globosus with wh ich

thi s species is frequently associated , i t is usually found upon chestn ut
burs lying upon the ground i n moi st pl aces

Physarum variab i le n . sp.

Sporangia scattered , stipi tate, substipitate or sessi l e, about one

mm . high ; regul arly or irregul arly globose , el lipsoidal , obovate or
cyl indric - clavate in shape ; sporangium -wal l sometimes apparently
th ick

, ofa dingy yel low or brownish - ochre color
,
sl ightly rugulose

on su rface, crustaceous, brittle, rupturing i rregularly , sometimes thin ,
transl ucent covered externally with flat ci rc ular l ime masses fal l ing
away in patches ; stipes nearly equal , occasionally much expanded
at the base , rough , l ongitudinally rugose , variable in size, some
times one - th ird of a mm . high

,
sometimes a mere plasmodic

thicken ing of the base of the sporangium ; color of stipes varying
from a yel lowish - white to a dul l brownish - gray ; capil l iti um a small
meshed network of del icate colorless tubu les with l arge many -angled
rounded masses ofwhite or rarely yel lowish - white l ime granules at
th e nodes ; no true col umel la but often a central i rregular mass of
white l ime granules ; spores dark violet - brown , verruculose 9
i n d iameter .

Adi rondack Mts ., New York .

A comparison of several gatherings of th is species shows a great
diversity offorms, the most curious ofwhich i s the erect, subsessi le
cyl indroid form . Nevertheless the essentia l characters are the
same in all , making them referable to one species. The crustaceous

semi - glazed sporangium -wall and similar capi l l itium ally th is species
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to P. citrinellum Pk. most nearly. It difi
’

ers from the variou s forms
of P. schumaeheri Rost . i n the absence of a columella.

Badhamia orb iculatan . sp.

Sporangia stipitate or sessi le , orb icul ar , discoidal , i rregularly
elongated or plasmodiocarpous ; averaging about one mm . when
simple b ut of l arger size when plasmodiocarpous ; when stipitate
flat tened or depressed above and plane or sl ightly umbi licate below
sporangium - wal l single

,
more or less translu cen t from the varying

number of innate l ime granul es ; external surface sometimes covered
with scattered flat ci rcular masses of l ime granules, gray in color

except a small area abou t the attachment of the stipe which is dark
brown ; i nn er surface also gray except an area of brown becoming

brown - black i n the cen ter of the base ; stipes short,
‘3mm . high , deep

bl ack
,
rough

,
ridged longitudinal ly ; capil l iti um composed of an

irregular cen tral network of tubu les containing white l ime gran ules ,
attached above and below by slender straight sometimes forked
tubu les

,
to th e sporangium - wal l ; spores 1 4—1 612 i n diameter, dark

brown , warted under high amplification .

Fairmount Park
,
Philadelphia, Pa.

— Nebraska (H. Webber) Ohio

(A. P. Morgan .)
The d iscoidal character of the simple sporangia of th is species is
constant and there i s but rarely

,
i n any form

,
any noticeable degree

of convexity of the upper surface ; on the contrary some sporangia
exh ibi t a somewhat double concave su rface

,
the upper and lower

wal ls nearly coalescing in the center .
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plate of soft i ron it mad e an impression al ike Visibl e to the eye and
sensible to the touch . These three physical proofs would seem to
warrant cal l ing the obj ect a tempered s teel meteorite .
How the metal became tempered can only be explained hypothe

tical ly . Meteorites, in thei r passage through the atmosphere , become
red - hot and if they fal l i nto a pool ofwater or a deposit ofsnow or

ice they are quickly cool ed . Shoul d the chemical composition be
such as to form steel , th e mass , under such condition s , becomes

hardened . On heating one of the granules to redness and al lowing
it to cool slowly

,
i ts softness under the file - test conclusively demon

strated that natural steel i s similar to the artificial product .
The sharp - edged steel too l of a planing mach ine would doubtl ess
h ave been broken by contact With the hard mass wh ile in motion .

The ex treme hardnessmight be supposed to indicate the presen ce
of diamonds

,
but that mineral is never found i n any ofthese suspected

meteorites . The Widmanstatian figures are smal l , as migh t be

expected when we consider the quick cooling ; only smal l crystal s
forming under su ch circums tances .
Upon magn ifying the figures about twen ty diameters, by

reflected l ight , the rectangular figures of the cube forming at times

rod - shaped elongation s and also triangular outl ines of the octahe

dron
,
sometimes with sharply defined cleavage l ines

,
were observed

together with very acute triangles
,
wh ich may belong to the tetra

hexahedron .

A second surface on the same specimen
,
nearly at right angles to

th e first
,
was ground with greater ease on a corundum wheel running

at great speed in order to determine whether the crystal l ization cou ld

be recognized to better advantage, bu t without resu lt , as the second
surface was n o better than the first . That the structure might be

presented to better advantage
,
th e pol ish ed , etched surface was

magnified about th ree diamete rs and photographed . (Pl ate IX,
fig.

The l ines
,
al though faint , are apparent and , general ly, the

angul ar outl ines ofcrystal forms can be easily traced . The half
tones i n the picture are the portions of the surface eaten out by the
nitric acid . The shining surfaces are the reflections of th e n ickel

steel and the dark pi ts are the crude untouched material . Cleavage
l ines p redomin ate throughout the whol e surface . A few of th e
regular outl ines were d rawn and appear in figure 2 . The most
common outl ine appears in figure 4 . The dark crystal l in e figure

was etched out by the acid treatment
,
as was also the l arger dark
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spot with pecul iar markings with in . The straight l ines which cross

each other are cleavages and have
,
i n al l probabi l ity , a structural

mean ing. If we focus into the deep pi ts of the specimen , crystal l ine
bodies appear

,
of

'

which a few have been drawn , (figure These

sol id crystals, sometimes show a pal e yel low color and may be
troi li te ; some , however, have a deep blue tint , similar to the thin
coat of oxide produced on heati ng i ron or steel much below
redness .
The micros0 0pic i nvestigation , Wh ich could be made only by

reflected l ight
,
revealed some additional poin ts . The mass i s so very

cel lular and the cell s
,
i f the term be all owed

,
so close together as to

require magnifying power in studying them . The quasi cel l s are
filled out with th e other material

,
thus constitu ting the whol e m ass .

It is not difficult to recognize the faint brass (or yel low) colored
troi l ite and the j et - black magneti te

,
the l atter sometimes filling cell s

having a distin ct crystall i ne contour as shown in figure 4 .

The n ickel i s probably not even ly divided through the whole of
the metal l ic mass

,
as part of the metal i s readi ly affected by the

n itr ic acid
,
whil e the rest i s not . The tempered steel meteorite i s

,

therefore
,
not homogeneous but high ly compound .

Results were obtained by the qual i tat ive chemical an alysis show

g concl us ively the distin ct difference between the granules and the
separated dark powder . The former contains a sulphuret

,
probably

troi l i te the latter contains no sulphuret but , i nstead , a sulphate .
Iron , n ickel , sulphu r, traces of carbon , chlorine , phosphorus and

ch romium were found ; also a sil icate i n which were recogni zed l ime
and magnesi a. Copper and cobalt were searched for , but in vain

This l eads me to d irect attention to the Disco Island terrest ial i ron ,
i n wh ich , according to Professor A. E . Nordenskiol d and J. L.

Smith , are found copper, cobalt, phosphorus and comparatively
large quantiti es of carbon

,
difi

'

erences too great to be overlooked
i n comparing analytical work .

Composition of the granules

Iron 86 66 per cent .
Nickel 23 2 per cent .

Sulphur 0 19 per cent .
x Si l i cate 4 4 1 per cent.
Oxygen 6 42 per cen t .

If the sulphur is combined with i ron to form troil ite and the oxygen
to form magnetite we have
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Iron 66 79 per cent .
Nickel per cent .
Troi l ite (fe S) 0 52 per cent.
Magnetite (fe3 0 4) 25 96 per cent .
x Sil icate 4 4 1 per cent .

Composition of the separated magnetic powder

Iron 68 18 per cent .
Nickel 03 1 per cent .
Sul phu ric anh'ydrite 1 75 per cent .
Water '

43 per cent .
X Si l i cate oer cent.
Oxygen 1 6 23 per cent .

According to wel l known theoreti cal affin ities we may expect the
mixture to be

Iron 25 58 per cent.
Nickel 03 1 per cent .
Magnetite (f

'

e
s
0
4) 563 0 per cent.

Magnetic sulphate (t
'

e
3
O
4 ,
2 80

3) 4 28 per cen t .
1: Si l icate 10 1 0 per cent.
Water per cent .

As long as there i s any troil ite in the mass a further oxidation
and disintegration may be expected . The cel lular structure of th is
steel meteorite seems to permit of such a process contin uously .

My statement regarding the magnetic sulphate of iron
,
i s made

because
,
first : the whole ofthe powder i s magneti c, whil st the basic

sulphate of i ron is not ; and , secondly when I tried to compute it as
basi c ferric sulphate I i nvariably obtained a numerical resu lt whose
aggregate was too high . When regarding i t as magnetic

ferric sulphate no such d iscrepan cy occurred
My thanks are due to Professor AngeloHeilprin for the opportu

nity of investigating the first tempered steel meteorite.

EXPLANATION OF PLATE IX .

Fig. 1 . Photograph ic proj ection of the polished and etched
surface of the hard steel meteorite magnified about three diameters .
Fig. 2 . Cubic and octahedral forms .
Fig . 3 . Sol id crystal forms as seen in th e pits of the specimen .

Fig. 4 . One of the many irregular outl ined forms the crossed
lines represent the cleavages .
Figs . 2

, 3 and 4 are magnified about twenty di ameters .
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numbered as 3
,
5, 6 and 8, and from th e genera, in addition to the

legiona
'

ry differences, as fol lows
From Megalestes by 9.

From Arehilestes by 1 , 2 , 4 , 7 and 10.

From Lestes by 1 .

From Sympycna by 1 , 4 , 7 , 1 1 and 1 2 .

From Platylestes by 1 .

Additional differen ces from Megalestes and Platylestes may exist,
as I have not seen examples of these two genera .

Other detai ls of generic stru cture i n Ortholestes are : the absence
of supplementary sec tors between the ul tra - nodal and th e prin cipal

,

al though the last one or two in tervening cell s may be divided .

Archilestes, Lestes and Sympyena also agree here.
Between the u ltra - nodal and nodal sectors are two or more sup

plementary sectors wh ich are qu ite broken and form an irregular
net work with 4—8 marginal cells . In Archilestes, Lestes

1 and Sym

pycna there are usual ly but two supplementary sectors between
u l tra - nodal and nodal ; they are qu ite dis t in ct and regul ar ; th e
upper one commences 1— 2 cells before the l ower one and is u sual ly
unbroken (Lestes and Sympycna) or somewhat broken (Architestes) ;
the lower one i s usually much broken ; the number of marginal
c ells between nodal and ultra - nodal is 3— 6 .

The u l tra—nodal sector arises at about the l evel of the fifth or
sixth pos t - cubital

,
and therefore at about one - th ird the length of the

post - cubi tal series . In Arehilestes , Lestes and Sympycna, the same
sector more u sual ly ari ses near the middle of that series .
Two to eight marginal cel ls may be present between the nodal

and subnodal sectors , depending on the degree of development of
supplementary sectors .
The supplementary sectors between the subnodal and median sec

t ors are much broken .

The basal postcostal cross- vein is placed distinctly nearer the

level of the second than of the first ante - cubital ; the reverse is usu

al ly the case i n Archilestes, Lestes and Sympycna. These relations

may be stated in another way by saying that in Ortholestes th e first

ante- cubital lies but l i ttle bevond half way from the base of the

1The statements here made for Lestes are based on the fol low ing 1 7 species ;
u nguz

’

culata , un cafa , for czlpaz
‘

a , z
'

negualz
’

s , wgz
'

lax , reclangular z
’

s,for
ficu /a , cur z

'

na , congener , and tenuata ofNorth America nympha, sponsa,
v irens and barbara ofEurope Colemom

'

s ofNew Zealand.
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wing to the second ante - cubital , while in the other th ree genera i t is
usually at two- th irds that distance .
The ninth abdominal segment is at l east twice as long as the ten th ;

the appendages are longer than th e tenth . In Lestes the appendages

of the fem ales are shorter than 1 0.

Recen tly
,
I have expressed the opinion2 that the Calopteryginae

are to be looked upon as represen t ing the most primiti ve of th e liv
ing subfamil i es of th e Odonata, that from them the Agrioninae are
descended

,
and that of the latter group the legion Lestes i s phylo

geneti cal ly the oldest . De Selys long ago suggested
3 that the Galop

terygine genu s Amphip teryx, of tropical America
,
stands i n near

rel ationsh ip to the Lestes . Whether we look upon Amphip teryx as
most nearly approaching the ancestral form of the Lestes or not , if
we accept the general phylogenetic series above sketched

, Ortholestes

possesses more primitive characters than any other genus of its
legion in those above numbered 3

,
5 and 6 . If we go a step farther

and attach a direct ances tral importance to Amphipteryx, then may
we look upon characters 1 , 9 and 1 1 as rel atively long inherited

,

while 8 appears to be much more lately acqui red and quite distinc
tiv e of Ortholestes.

Ortholestes Clara. Calvert , Ent . News II
, p. 199

,
1 891 .

3 . Head. Tenem l : l abrum
,
clypeus , middle only of top of

head brown with a sl igh t metal l ic
, bl uish reflection ; l abium ,

man

dibles, vellow genae , sides of frons and vertex bright yel low,
but

with a brown patch adj oin ing the margin of the eyes opposite the

ver tex ; antennae yellow. Adult : l abrum
,
clypeus

,
frons and vertex

dark metall ic bl ue or black
,
a smal l orange spot on the outer side of

each posterior ocel l us
,
a pruinose spo t around anterior ocel lus

,
a

smal l p ruinose postocu lar spot each side labium
,
mandibl es except

at tips, genee, pale l uteous (perhaps yell ow or even bl ue in l ife) ;
antennae black

,
first and second ar t i cul ation s yel lowish .

Thorax. Tenem l : brown ; prothorax with a smal l yel l ow spot
each side on middle lobe

,
hind margin yel lowish ; remainder of

thorax with the fol lowing yel low : an antehumeral s tripe not attain
ing the antealar si nus

,
a complete humeral stripe

,
a lateral stripe in

front of the metastigma wi th a smal l spot above, the two forming
a reversed ! al l behin d the second lateral suture

,
pectus . Adult :

2Tran s
. Am. Ent . Soc . XX , p . 2 12 , 1893 .

3Monog. Calopt . p . 241 , 1854 .
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4 ; a small l ateral spot on 8, apical dorsal half of 9 and the l ateral

stripe on 2— 3, yel low ; yel low spo ts on dorsum of 10 extremely

smal l or absent . Appendages dark brown , longer than 10 , not

denticulated . Genital valves brown
,
margins not denticul ated

Pteros t igma luteous ( ten eral) , l ight brown (adul t) . 1 8—23 post

cubitals on front wings, 1 7— 20 on hind wings .
Measurements . Total length 3 4 15 —47 mm.

, 9 37—40. Abdo
men ( in cl uding appendages) 3 34— 38, 9 29 Front wing 25

— 30 , 9 26- 29. H i nd wing 3 — 29
,

<3 25— 28. Ptero
stigma 2 Superior appendages 3 1 Appendages 9

‘8‘

Described from the original fou r types
, viz .

,
one male , one female ,

Kingston
, Jamaica, May , 1890, by E . M . Aaron (Col l ection ofP.

P. Calvert) ; one male , Kingston , byW. J Fox (Col l . American

Entomological Society) ; one female , Jamaica, by C. W. Johnson

tional males, both from the Bath d istrict of Jamaica by Mrs . Swain

son ( one i n Coll . Institute of
'

Jamaica at Kingston , the oth er i n

0 0 11. P. P. Q ) .

Ortholestes abbott i n . sp.

3 cl osely resembl ing 0 . clam . Differs by the shape of the supe
rior appendages in th at the more basal of

'

th e two inferior teeth is
not so clearly dist in ct from th e d ilatation of the lower margin

,

FIG. 3 . Profile view
, appendages of O. abbolz‘z

'

3

while the more apical tooth i s transformed in to a slender, acute,
somewhat curved Spine , si tuated on the apical side of th e basal

tooth , and di rected backward ; the cyl indri cal terminal portion of
th e appendage forms about one - fourth th e enti re length .

Measu rements . Total length 39 mm . Abdomen ( in cl . app .)
3 15 Fron t wing 24 . Hind wing 23 . Pterostigma nearly 2 .

Superior appendages 13 . Female u nknown .

Described from one male from Hayti , by Dr . W. L. Abbott (Col
e

l ection of the American Entomological Society) .
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OH A COLLECTION OF BATRACHIA AND REPTILIA FROM SOUTHWEST
MISSOURI .

BY E . D . COPE .

The zoology of th e Ozark Mountain country is less k nown than
that of some more remote regions of ou r country . The fishes have ,
however

,
been pretty ful ly investigated by the i chthyol ogists of the

United S tates Fish Commission , and th e mammals are now cl aim
ing the attention of th e zoologists ofthe Bureau of An imal Industry
of the United S tates Agricul tural Departments . In the presen t
paper I contribute someth ing to the knowledge of the herpetology
of the region .

BATRACH IA .

Amb lystoma punctatum L.

Spelerpes maculicaudus Cope ,

Spelerpes melanOpleurus sp. nov.

This species is near to the S . bilineatus Green , but differs in both
proportion s and coloration

,
and i s also smal l er

,
being the least spe

cies of the gen us . I took five specimen s among th e stones on the
banks of Baley’s Creek , one of the head tributaries of the White
R iver .
The width of the head enters th e length to th e groin 4 5 times

(nearly 6 times in S. bilineatus) , and the length to the axi ll a enters
the same 2 3 to 2 5 times ( 2 7 times in S . bilineatus) . The l imbs
and al l the toes are wel l - devel oped

,
and the anterior and posterior

meet when appli ed to the side of the body they are separated by
three fu l l intercostal spaces in S . bilineatus. There are always
only 13 costal groove s ( 14 i n S. bilineatvs) . Tai l strongly com
pressed . The sides of th e head , body and tai l are black , wi th gen
erally sparse white spots ; the upper border of th i s band is darkest ,
representing th e dorsolateral l ine of S . bilineatus. A few black
spots along median dorsal l ine . End of muzzl e an d ch in black .

Limbs closely reticul ated with black . Belly white i n l ife (yel l ow
in S . bilineatus) . Measu rements of largest specimen : length t o
angle oflowerjaw,

4 5 mm . ; do . to axi l la, 1 0 mm . ; do. to groin , 23
mm . ; do . to end oftail, 575 mm. ; do . of fore- l imb , 6 5 mm . ; do . of
h ind l imb

,
8 mm .
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Although th is Spec ies is smal ler than S . btl'ineatus, i t is more
robust and less sepSiform in its proportions . In l ife , th e white bel ly

cons t i tutes a conspi cuous color- character .

Typhlotriton spelaeus Stejneger, ProceedsU. S . Nat l . Museum, Vol. XV ,
1893 .

I obtain ed several specimens of thi s interes t ing species from the
proprietor of the Marble Cav e, M r. T. Powel l. In spirits i t has a
pale yel low color, as described by Dr . Stejneger, but in l ife it is

white. It occurs in a stream that fl ows at l east 300 feet below the
surface . I examined thi s and other parts of

'

th e cave
,
wh ich is a

very extensive one
,
and observed very l ittle l ife i n it . It seems

difficult to understand how the salamander , which is by no mean s
small cou ld find subsisten ce , but Mr. Powel l state s that a species of

fly i nhabits the cave
,
and is sometimes very abundant .

The ver tebrae
,
as observed by Stejneger, are opisth ocoelous

,

al though the bal l of the cen trum remai ns cartilaginous . The tarsu s
i s carti laginous

,
al though the elemen t s are d istin ct . These consist

,

as i n Desmognathus, of u lnare , in termed ium ,
rad ial e , central e, and

five tarsalia , of which the first i s on the i nner border of the sole.
The l ocation of the genus Typhlotriton i n the Desmognathidae by

S tejneger is th us justified, and the addition of th e genus Thorias to
the same fami ly

,
as proposed by Boulenge r. i s sustained.

The temporal muscle d ivides a short d istance above i ts in sertion
i n the co ronoid process of the mandible after passing under a malar

l igament . The in terior and most robust. belly i s attached to the infer
i or part of the parietal bone . The superior and more slender bel ly
passes over th e parietal bone

,
lying in a groove between the inferior

bel ly and the low sagi ttal angl e of the sku l l
,
and is in serted in to

the Spine of the atlas verteb ra, as i s th e case i n the genus D esmog
nathus. It d iffers from the corresponding muscle i n Desmognathus

i n not developing a tendon where it passes over the parietal bone,
the point of inser ti on i nto the atlas on ly showing th is character .

REPTILIA .

Sce loporus undu latus Daud.

Crotaphytus collaris Say. C. éaz
’

ley z
'

S tejneger, NorthAmerican Fauna, 1 890, p. 1 03.

This species i s q uite abundan t near Gal ena, Missouri . It has not
been hi therto noted as ex isting in Missouri, the nearest l ocal i ties

recorded being th e Neosho R iver
,
I. T., and the Arkansas R iver in

Weste tu Arkansas .
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ON THE BATRACHIA AND REPTILIA OF THE PLAINS AT LATITUDE

36 °

BY E . D . COPE .

The fol l owing species were obtained by the writer and Professor

A. P. Brown , of the Un iversity of Pennsylvania, at the fol lowing
local i ties : Fort Suppl f

,
i n n orthwest Oklahoma ; Miami and Mo

beetie in th e northeastern part of the Panhandle of Texas
,
and Hen

nessy
,
i n cen tral Okl ahoma. For the greater number of species

obtained at Fort Supply, I am in debted to Dr. Corbusier, U. S. A.

,

whose material aid I hereby grateful ly acknowledge .

BATRACH IA .

Amb lystoma t igrinum Green.

For t Supply ; Hennessy .

Bufo lent ig inosus americanus Loec.

Fort Supplv.

Chorophilus triseriatus clarkii Bd.

Abundant and noi sy in pool s near the Cimmaron R i ver , at Tucker ,
Oklahoma . Sim ilar to the ind ividual s reported by me from Claren

don
,
Texas.

l

REPTILIA.

Cistudo ornata Agass.

Fort Supply .

Cinosternum flavescens Agass.

Professor Brown found a l iving specimen of thi s species about six
mi les west of ~Mobeeti e

,
Texas . This i s much th e most northern.

l ocal i ty recorded for th e species .

Che lydra serpentinaL.

.Hennessy
, Oklahoma Territory .

Crotaphytus collaris Say.

Fort Supply and Miami .

Holbrook iamacu lata B. G.

Fort Supply and Mobeetie .

1 Proceedings Academy Natural Sciences ofPhilada.
, 1892, p . 333.



NATURAL SCIENCES OF PHILADELPHIA.

Phrynosoma cornutum Hasl.

Fort Supply , Mobeeti e, and Hennessy .

Cnemidophorus sexlineilus L.

Fort Supply and Miami .

Ophisaurus ventral is Daud.

Hennessy .

Ophibolus doliatus sysputus Cope .

Hennessy
, Oklahoma Territory.

Ophibolus getulus sayi Holbr.

Mobeetie.

Pityophis sayi sayi Schleg.

Fort Supply .

Coluber spiloides D . B.

Fort Supply.

Bascanicum fiagelliforme testaceum Sav .

Fort Supply .

Diadophis amab i l is docilis B. G.

Hen nessy
, Oklahoma Territory .

Heterodon nasions nasicus B. G.

Fort Supply .

Tropidoclonium l ineatum Hal low.

Hennessy .

Eutaen ia e legans marciana B. G.

Fort Supply.

Crotalaphorus catenatus edwardsii B. & G.

Mobeetie and Hennessy . These local ities extend the range of

this species . It is characteristi c of th e sandy country th at extends

from Mobeetie eastward
,
and which i s also seen about Hennessy in

central Oklahoma .

Crotalus confiuentus Say.

The Staked Pl ai n west of Mobeeti e .
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GROWTH CHANGES OF THE RADULA IN LAND-MOLLUSKS.

BY DR. V . STERKI.

The radula, or l ingual membrane of the glossophorous mol l usca

has been most assiduously studied, being a very attractive and
'

interesting obj ect in itself, and a val uable character for systematic

distinctions . Its features in the land mol lusca of America have been

investigated by W. G. Binney ;
1 but thus far the adult animal s only

have been considered, and concl usions regarding the morphology of

the teeth have been based chiefly upon these . Of the development

of the rad ula and its changes with advancing age, very l ittl e is known .

The writer publ ished some years ago , a short articl e on the subj ect,
2

but the considerations then advanced prove to be quite insufficient .

During the l ast few months a number of species have been

examined with special reference to these changes , and the results

prove to be of unexpected val ue . The subj ect has been studied from

a morphological standpoint only . For histological detail s the pub

lications ofKoelliker, Semper , A. Ruecker and others must be con

sulted.

The Special cases to be described in detail below may be more

readily understood by attention to the fol lowing general considera

tions . If we carefu l ly examine a wel l prepared and extended radula

ofa young specimen
,
it wil l be seen that in the anterior , or older

part (which was formed, however, by the animal when younger) , a

transverse row contains fewer teeth than a row in the posterior or

more lately formed part. In other words
,
new teeth , one or more

new longitudinal rows
,
are added . The new teeth are at first mere

traces, resembling the outermost marginals in general form , being

smal l , roundish nodules, transverse or l ongitudinal ly elongated

plates, which, by gradual changes in each succeeding transverse row ,

develop into true marginal teeth . At the same time it may be

found that there are
,
in a transverse row at the anterior, one or more

laterals fewer than in a row at the posterior part ; and a closer

1 Terr. Mol l . U . S ., Vol . V .,and Jaw and Dent ition of Pu lmonate Mol lusks,
Annals N . Y . Acad . ofSci., Vol. III.

2 Altersverschiedenheiten der Radu la bei H yalim
'

a
, Nachrichtsbl. d . Deutschen

Malak . Gese l lschaft , 1 882 , p . 1 72 - 1 77 .
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l and mollusca,but singly or few aggregated . They are at first not

globular
,
but distinctly el l ipsoidal , the shel l being perfectly glassy

and transparent
,
so that yolk division and the formation and devel

Opment ofthe embryo may be observed through it.
The buccal body and radul a develop rather rapidly

. In an

embryo taken from the ovum, about 2 5 mm . l ong when extended
,

not quite mature, With the caudal bladder stil l rather large , but the

heart formed and regularly contracting, the shel l measured about 03 5
mm . long. The radula was 0 3 5 mm . long and had as many as 34
transverse rows of teeth . In the first of them there were 3 teeth

,
the

central and a lateral on either side , appearing as thin , barely Visibl e

plates , or mere traces (O
3

, in fig. Other specimens showed the

same more distinct, as represented in fig . VI. In the fol lowing

transverse rows they are larger , and rapidly develop in shape, while

at the margin new teeth of the same character are added
,
at first

with each row, then at greater and greater intervals , so that, in the

radula mentioned above, the formula was 1 2 0 1 2 in the twenty
fifth transverse row. The development of the radula proceeds com

paratively very fast, in this and other Species , faster than the growth
ofthe animal , so that even very young specimens have the radul a

far advanced and show nothing more of the earliest formed teeth.

The addition of new teeth is not always regul ar and symmetrical on
both sides ; thus, the fifth longitudinal row may begin at the sixth

transverse row on one side , and with the seventh on the other
,
so

that the formula for the sixth would then be

Not al l of the teeth are formed and transformed in the same way
,

in this and other species, as may be seen by the figures. But Limax

campestris, and other Limaco- Zonitidoe and Helicidce, show such new

and unexpected features that they must be considered more in

detail .

For a better understanding and easier reference the fol lowing table

g ives the particulars ofa series of the specimens examined , al l of

them
,
except two , being represented in figs. I- V on PI. 1 0.

Embryo 2 0 mm. long ; radula 03 mm . long, With 27 tran
'

sverse rows.

Fig . 1 . Embryo 2 5 mm . long ; radu la 03 5 mm. long, w ith 34 transverse rows.

An imal 30 mm. long ; radu la mm. long, with 56 transverse rows.

Fig . 2 . Animal mm . long ; radula 07 2 mm. long, With 65 transverse rows.

Fig . 3 . An imal 7 mm. long ; radu la 1 1 5 mm. long, w ith 86 transverse rows.

Fig. 4 . An imal 15 mm. long ; radula mm. long, With 104 transverse rows.

Fig . 5 . An imal 27 mm. long ; radu la mm . long, w ith 1 05 transverse rows.

3They were first overlooked, and afterward designated as O in the original
draw ing, ofWhich the present is a copy.
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THE CENTRAL TEETH .

The central tooth is first formed as a simple , roundish or oval

nodule
,
with a bl unt point directed backward (fig. I and VI) ,

rapidly increasing in l ength in the fol lowing rows. At the same

time one or two somewhat irregular side cusps appear on either side
,

which on about the eighth tooth become more constant, more marked,
and single on each side . There are , however, occasional exceptions

as shown in the tenth of fig. VI, where on the right
4 side there are

again two side cusps. Thus it attains its final shape
,
but is some

what unsvmmetrical, and so it remains, not only i n one specimen,
but as a rule in al l ( see figs. II- VI) . This is also the case in other

species . In some individuals the right side cusp is more posterior,
in others the left. It early becomes noticeable that the central tooth

stands more posteriorly than the l aterals on either side of it , as repre
sented in fig. VI . Comparatively early the plate of attachment

extends backward, at first quite smal l , barely noticeable , and only

on the side bearing the anterior side- cusp ; but later it extends on
both sides .

These facts make it evident that the central tooth is simple prim

arily, not formed by the coal escence of two original l aterals as has

been supposed .

THE LATERAL TEETH .

An adult specimen of Limax campestm
’

s has about 1 1 to 185 lateral

teeth . And to my surprise I found that, although they are exactly

al ike in their final shape, they are formed in two widely different

ways

The 6 or 7 mesial laterals on each side first appear as thin
,

simple, transverse, nearly rectangular plates, each as a rule preceded

by a short, nodule- l ike “ trace ,
”

(see figs. I and VI) . They soon

become longer at their inner ends , more triangular, and the mesodont

forms, being at first short and bl unt, but immediately growing longer,

4 Right and left are here given as they appear under the microscope .

5These limits are except ional ly Wide and may be considerab ly narrowed by

subseq uent careful observat ions. The specimens With fewer laterals may very
l ik e ly be immature . In the slugs there is nodefinite criterion ofmaturity ,

except

probably in the gen ital organs, which shou ld be consu lted in every case . W. G.

Binney found the tooth formu la to be 0 . 1 82 2 in one specimen , in another ;

I counted c . 14x1
'

31 in an individual 27 mm. long but st i l l probab ly not ful ly
mature .
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more slender, sharp pointed and spine- l ike . At the same time 2 or

3, or even 4 smal ler cusps are formed on the outer side, and one (an

endodont) or sometimes two cusps on the inner, so that there are

typical ly 4 or 5 , sometimes 6 or even 7 cusps on a tooth (see fig. VI

first lateral in the second and fifth transverse rows. ) This pecul iar

formation ofthe inner group of laterals is found in the embryonal or

larval stage of the animal only ; and in order to have an appropriate

name for this form of tooth , we may properly term it echinate.

The teeth, passing through the echinate stage, gradual ly again

change in form ; the body of the tooth becomes longer, the mesodont

loses its Spine - l ike form , becoming wider, and its free cutting point

shorter ; the endodont becomes more coalescent with the mesodont ,
with a short and less acute point ; but it remains constant , being

Visibl e in al l specimens in different stages of growth which were

examined, from this local i ty .

Further modifications are that one or two of the distal cusps dis

appear, and the one or two remaining are transformed into the single

ectodont of the adult (conf. fig. VI , the first lateral in the eighth to

el eventh transverse rows) ; moreover the plate of attachment begins

to be prolonged backward, at first being very thin and smal l , barely

visible. The outcome ofthis series of changes is the perfect lateral

tooth of the adul t Limax.

All ofthe forms above described may be seen in one transverse

row, (as represented in the fifteenth row of fig. I) , and the different

stages of transformation are shown in every longitudinal row of the

same figure and fig. VI ; but it must be added that the transverse

rows, especial ly in the anterior part of the radula , are closer together

than represented in the drawing , in which they are separated for the

sake ofdistinctness ; and the cusps reach further backward over the

body ofeach fol lowing tooth . The individual teeth are ful ly as wide

in the front par t of the radula as more posteriorly .

The distal laterals are evol ved through other intermediate

stages much resembl ing those undergone by the later aculeate mar

ginals , as il l ustrated in figs. II - V . Fig. II represents at A the

thirtieth , at B the forty - fifth transverse row of teeth from a spec

6 It may be noted here that in the persistence of the endodont , L z
'

max cam

pe str is offers no d ist inct ive character from L imax ag rest z
’

s Linn ; and it may be
added that in draw ingsmade in 1 882 , of the radula of L imax fene llas N i ls.

and L . cin er eus List er, from the Sw iss Alps, the endodont is dist inct ly shown .
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comparison , that in Lwnax tenellus Nils , al l (32 ) marginals were

found to have a distinct “ outer cusp but on the marginal s ofL.

cinemas Lister ( about 1 30 on each side) no ectodonts were seen .

A simi lar formation of the earl iest teeth wil l probably be found

in other Limaces, and in such Zonitidre as Hyah
’

m
’

a radiatula Gray ,

petrophila Bld . capsella Gld .
,
etc. , species in which the laterals bear

distinct endodonts .

Zoni toides arboreus Say . PI. 1 1 , figs. 1 , II.

No embryo of this species was obtained, but a very young spec

imen with shel l and soft parts nearly colorless, the former measuring

mm . diameter, with 1 3 whorls. The radula (fig. I), was

mm . long, and had 48 transverse rows, ofwhich , however, some of

the youngest, at the posterior end, could not be clearly seen . Here

there are teeth , three ofwhich are rather wel l formed laterals .

Very few rows and teeth could have been lost from the front end of

the radula, and the first present in the specimen examined were evi

dently of primitive shape , and a type entirely different from that

of I/ imax,
rather resembl ing those Of Patula st'r'iatella, conf

'

. fig.

VIII.

The central teeth have a wide , short base or “ body , with a dis

tinct mesodont and at least quite early a side cusp on each side.

Comparatively soon the plate of attachment is seen posteriorly ,
though very smal l . The laterals (about 5 in the adult) are wide

transverse plates, somewhat irregul ar , longer in the mesial half, with

a short, wide, bl unt mesodont gradual ly becoming longer and more

slender, and 2 or 3 smal l cusps in place of the later ectodont . No

trace of an endodont is seen . As the teeth without much change

gain their definite shape, the plates ofattachment also develop.

Fig. II represents the radula ofa nearly adul t specimen , the shel l

having a diameter of 4 3 mm . The radula is mm . long,
wide , and has 77 transverse rows of 1 7 5 0 . teeth . Only the

first marginal bears an ectodont . Another example, of 4 5 mm .

diameter
,
had a radula mm . long, wide , with 19- l x5 °

c.

5x 1 ° l 9 teeth . Another of a pecul iar form from Alabama gave the

formula 20 ° 1 x4 °

c.

°4x1 °20.

Embryonic Specimens remain to be examined, and the earliest

form of the central and inner l ateral teeth ascertained .
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Zoni toides ligerus Say . PI. 1 1 . figs. III. IV .

We have in Pennsylvania and Ohio, a very smal l form measuring

9- 1 0 mm . diameter, which has been considered Z. tigerns, although

with some doubt. Besides other differential characters , there are two

accessory glands near the head of
'

the dart sac , while \V. G. Binney

found only one in typical ligerus.

No embryo has been secured thus far. The small est examples

found measured about 3 mm. in diameter ; and the radula of one

ofthese is represented in fig. III , having 20 ° c 2 0 teeth , of
'

which 6

are perfectly formed laterals and the 7th and 8th nearly so, the

latter corresponding with the 1 3th ofan adult, and the “ transition

tooth 9 to 1 4 . At least 9- 13 then , ofthe younger Specimen , wil l be

transformed into l aterals . In either example al l the teeth showing

the transition from the acul eate marginal s to the laterals have been

represented in my figures, 1 4 - 7 in III
,
1 7 - 1 1 in IV,

7 so that

the transformation can immediately be seen by comparing the

teeth bearing the same numbers . \Ve special ly notice : first , the

total absence ofendodonts in al l teeth , j ust as in Z. arboreus second ,
the absence ofectodonts in the distal , newly formed , aculeate teeth

i. e . in most marginal s except a few mesial ; and third , the longitud

inally elongated plates ofthe youngest marginals .

Besides Z . ligerus, young and adult examples of a few other

nearlv related species were examined , one from Tennessee probablv
new, and Z. suppressus Say . They gave essential ly the same resul ts

as ligeras.

Patu la striate lla Auth. P] . 1 1 , ngs. VII , VIII. IX .

Several embryos from the eggs were examined. Fig. IX shows

the buccal body ofa quite young Specimen with the commencement

ofthe radual, in optical section . Diameter of the buccal body

mm . The spindle - shaped cell s above are the developing retractor

muscle.

Of an embryo more advanced , about 1 mm. long , and nearly

mature, having a shell of1 3 whorls , and the caudal bladder smal l

but stil l slowlv contracting, the radula is represented in fig. VIII .

It is mm . long, with 2 1 transverse rows , in the last teeth .

But the formation ofnew teeth is somewhat irregular on the two sides

TFor dist inctness they are separated in the drawing ; in nature they lie close
t ogether ; this is indicated by the sign .
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in this as wel l as some other species . The first transverse row is

represented only by the first lateral on the right ; the second by 1 ‘

C
'I

and so on , as shown in the figure. The transformation is rather

simple and decidedly slow . The centrals are wide and short, at first

with a short, wide, blunt median proj ection which develops into the

mesodont, and very slowly , l ike the side cusps . All other teeth are

first formed as simple transverse bars or plates, the laterals gradual ly

assuming their definite shapes without intermediate stages ; even the

ectodonts seem to be always single. Otherwise there is much sim

ilarity to Z. arboreus, but the forms are somewhat more pl ump.

The first formation and development of the marginals has not yet

been observed with sufficient exactness . The mesodont and partly

the ectodont are ‘ double—pointed ,
” and it appears probable that the

mesial smal l cusp ofthe former is real ly the entodont , as it first

stands near the base (fig. VII, 1 5) and then gradual ly ascends on

the mesodont and becomes evanescent, as seen in fig. VII , 1 2 8.

This figure represents the radula, 1
°4 mm . long , from a specimen hav

ing° a shel l of 53 mm . diameter
,
apparently not quite mature . Yet in

al l the 94 transverse rows, no new teeth are added ; the formula is

c. 6x1 : 1 0. There is very l ittl e change in the shapes of the single

teeth, except that the plates of the sixth and seventh laterals are

noticeably longer in the posterior than in the front part of the radula.

OfPatula alternate Say, a number of examples were examined .

One having a shel l of20 mm . diameter had a radula 4 5 mm . long
,

1 5 wide, with 14 3 transverse rows of 34 0 34 teeth , with about 1 5
laterals . In a young specimen of 3 mm . diameter the radula was

mm . long, and had 72 transverse rows of 1 1 °

C
° 1 1 in the anterior,

1 2 0 1 2 in the posterior part.

The radula of Patula solitart
'

a Say, extracted from a shel l of 23
mm . diameter , is 5 mm. long , 1 8 wide, with 1 4 2 transverse rows of

31 °

C
°31 teeth , 1 6 l aterals , In a young one

,
the shel l of 5 3 mm .

diameter, I counted 68 transverse rows of teeth in the

anterior in the posterior part.

Polygyra
8 (Triodopsis) tridentata Say . PI. 1 1 , figs. V , V I .

No embryo or quite young Specimens were at my disposition .

The smal lest found had a shel l measuring about 6 mm . in diameter
,

S See Pilsbry , Pre l iminary out l ine of a new classificat ion of the He l ices.

Proc . Acad . Nat . Phi la. ,
1892 , p . 400 .
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5 . In certain species and groups there are forms ofteeth in the

embryonal , or larval stage, entirely different from those found in

post- embryonal l ife , so that we may properly speak of the change as

a metamorphosis .

6 . The new formation and transformation of teeth is , as a rule ,
not exactly symmetrical on the two sides of

“

the radula , so that a

formula of one side is often only approximately true .

7 . The Width of the individual teeth
, (and of the longitudinal

rows) , is the same from the earl iest formation to the l ater
° stages and

the increase in width of the whole radula is effected excl usively by

the addition ofnew longitudinal rows .

8. The central teeth seem to be" (and in some species are doubt

less) simple from their fi rst formation ; not a product of the coales

cence of two original l aterals.

9. They are, as a rule , more or l ess markedly asymmetrical .

1 0. The terms “ lateral ” and “ marginal ” teeth are not of ah

sol ute significance : The
“ marginals ” of a younger Specimen , or a

part ofthem ,
will have transformed into laterals when the animal is

adult.

1 1 . It is also quite inadmissible to speak of the marginals as

modified laterals, for a transformation never takes place in this

direction . We should not say , as has been
‘ usual

,
that the simple

mesodont of the laterals becomes Spl it, or bicuspid, in the marginal s ;
but the contrary is true : the “ double pointed mesodont ” of the

marginal loses its endodont and becomes simple as the tooth is grad

nally replaced by a lateral . It is incorrect to say : “ The teeth

become smallei° towards the margins,
” as they Virtual ly increase in

size from the margin toward the middle.

1 2 . The expression transition teeth between marginals and

l aterals not the reverse) has become ofa real , actual meaning, j ust

as the word “ relationship ” among organisms has gained its proper

meaning by the theory ofdescent ,
1 3 . The different ways in which the teeth are formed and trans

formed wil l probably furnish val uable hints for systematic mala

cology.

Q At least in the land Pulmonata (Nephropneusta v . in some Lininae i~

( la e . g . L inmwa pa/usfr zs M till. , there is a strong probabi l ity that the cen

trals are double in first format ion .
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14 . The rate ot
'

increase in number ofthe teeth wil l furnish the

means for calcul ating the rate of the new formation ofthe radula as

a whole . This is more rapid than is generally supposed .

1 0

1 5 . It is evident that the morphology of a radula can be

thoroughly understood onlv by examining,
° and comparing the differ

ent stages ofits formation .

In the text nothing has been said about the methods ofpreparation

and manipulation of the radulze
,
— not much is necessary . As

far as possibl e, the radula has been removed from the fresh

animal unchanged . laustic alkal i has been used where necessary .

By careful desiccation , and also by the action of chromic acid sol u

tion , for staining , val uable results may be obtained , as the teeth

and especial ly the plates ofattachment shrink somewhat and thus are

separated from each other, and seen more exactly . But it is almost

unnecessary to add that this means can only be used in connection

with observations on the intact radula, for without this check artificial
might be mistaken for natural features .

EX PLANATION OF PLATES 10 AND 1 1 .

PLATE 1 0 , Fig. I— Radula of an embryo of Limar campestris Say,

not quite mature, showing first part of radula

formed .

II— Radula of a specimen a few days old (after hatch

ing) , and measuring mm . long.

A . 30th transverse row (about 4 2nd of total

number) .

B . 45th transverse row (about 57th of total

n umber) .

III Radula of a specimen 7 mm. long, one- half of

a transverse row, formula 0 .

IV— Radul a ofa specimen 1 5 mm . long . one - half of a

transverse row, formula , 0 .

V— Radula of a specimen 1 5 mm . long
, one- half of

a transverse row,
formula, 0 .

10Without repeat ing the calculat ions here , it may be said that I found the

radula ofLimax rampes/ r is to form about 800 transverse rows in all— probab ly
considerably more this would mean that the radula is about eight t imes ent ire ly
changed during l ife . For Polygj

'ra ( iWesodon ) {Iy 'roz
'

des about 2000 transverse
rows were .found, corresponding to about 1 6 to 1 8 total renewals.
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VI— Left side offirst part ofradula ofanother embryo.

PLATE 1 1 , Fig. I— Zonitoides arboreus Say, quite young, anterior part ;
1: 600.

II— The same, nearly mature ; X ca. 750.

III— Zonitoides ligerus Say, young, 3 mm . diam . ; x 400 .

IV— The same , adult , 95 mm . diam . ; x 400.

V— Polygyra tridentata Say,
young , 6 mm . diam . ; X 400.

VI— The same , adul t, 1 5 mm . diam . ; x 400.

VIIfi Patula striatella Auth . , adul t, mm . diam . ;

X 4 70.

VIII— The same
,
embryo

,
1 0 mm . diam . ; x 400 .

IX— The same, very young embryo, buccal body,
mm. diam .
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differs from those al ready known in the shortness of the dorsal fin ,

etc . The characters of the species so far as determinable are as

fol lows :

AMY ZON BREV IPINNE sp. nov . Form , medium ; depth of body
equal length ofhead . Fin radii ; D . 22 - 3 ; A. 8 V . probably 1 1 ,
an interruption in the order ofthe rays making the location ofthese
rays uncertain . Seventeen vertebrae may be counted anterior to the
caudal region

,
of which 1 0 are anterior to the anterior base of the

dorsal fin . Space for two additional vertebrae exists at an interrup
tion ofthe dorsal series, so that the total number of precaudal ver
tebrae is probably nineteen , as the dorsal fin is uninterrupted .

Distal caudal vertebrae and tin absent . Pectoral
,
ventral and anal

tins wel l separated from each other . Length anterior to caudal
vertebrae 57 mm. length ofbase of

'

dorsal fin, 23 5 mm . depth at
anterior base of dorsal fin

,
25 mm . The species differs from those

al ready described in the smal ler number of dorsal tin- rays
,
and of

dorsal vertebrte . The specimen on which it is based is of smal ler
size than those ot

'

most of the other species, but some of the frag
ments ofthe col l ection indicate larger individual s .
The discovery of this species , extends the distribution of the

Amyzon beds beyond its previous limits . The localities at present
known are the South Park , Colorado, and Osino, Elko Co. , Nevada .

Dr . Dawson informs me that both insect and plant remains occur in
these fish- shales and that Prof. Scudder huds the former to belong;
to Species different from those of other l ocal ities .

NOVEMBER 28.

The President, GENERAL ISAAC J WISTAR , in the chair .

Forty - seven persons present.

Papers under the fol lowing titl es were presented for publication

North American Larridze ,
” by Wm. J Fox .

New Species ofFungi from various local ities , by J B. El lis and
B. M . Everhart .

“ Cri tical List of Mol l usks col lected in the Potomac Val ley , by

H. A . Pilsbry.

The Committee on the Hayden Memorial Geological Award

reported that the medal and the interest arising from the fund had

been this year voted toTHOMAS HENRY HUXLEY , L. L. D . ,
F. R. S.

,

Professor of Biology in the Royal College of Science of London .
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REPORT OF THE COMM ITTEE ON THE HAYDEN MEMORIAL

GEOLOG lUAL AWARD .

The Committee on the Hayden Geological Memorial Award in

fulfil l ing
° the trust confided to it by the Academy recommends that

the Hayden Memorial Medal and the balance of the interest arising°

from the fund be awarded this year to THOM AS HENRY HUXLEY ,

Ph. D . , LL. D .
,
D . C, L. , F. R. S. , F. L , S. , F. G. S. ,

Professor

ofBiology in the Royal Col lege of Science ofLondon , in recognition

ofthe great services which he has rendered to science and especiallv

to geology , during the long period ofhis val uable original researches .

In doing this the Committee is but acting as the agent of the

Academy, but it desires in addition and on behalf of its members

whom his labors have assisted and enlightened , to add a tribute of

its own to the high scientific value ofDr. Huxley’s achievements .

PERSIFOR FRAZER ,

ANGELO HEILPRIN ,

J. PETER LESLEY ,

BENJ . SM ITH . LYMAN ,

Committee.

Thysmtophom colobe u. SIL
— MR . H. A. PILSBRY exhibited

specimens ofa minute land snail from Polvon , Nicaragua , which had
been for many years in the coll ection ofthe Academy under the name
Helix wilhelmi Ffr. He stated that it was not that species , but a
new form ofthe genus for which the name 00 10 60, was
proposed . He defined the species as fol lows

Sp char. : — Shel l minute ,depressed, with slightly con
oidal spire thin and fragile

,
light reddish horn colored .

Umbilicus Open but narrow, one
- sixth the diameter of

the base ; whorls 33, convex , the first one smooth , the
others very finely and closely striated, the striae
oblique , arcuate , on the last whorl becoming

,

° smal l ,
wrinkle- l ike riblets ; Under a high magnification ( 50
diameters) an excessive]y close, fine sculpture of revolv
ing l ines becomes visible . Aperture rounded - l unate ,
oblique ; l ip thin , sharp, the col umel lar margin dilated .

Alt. mm . , diam . mm . The Specimens are
from Pol von , Nicaragua , col lected by the McNeil ex

pedition . This species seems nearly al l ied to T. guate

malensis ( 3. and F. , but it is much more depressed ,
more widely umbil icated and smal ler .

Henry C. Mercer and Susanna M . Gaskel l were elected members .

The fol lowing were ordered to be printed
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DESCRIPTIONS OF NEW SPECIES OF NORTH AMERICAN MAMMALS
WITH REMARKS ON SPECIES

.

0F THE GENUS PEROGNATHUS .

BY SAMUEL N . RHOADS.

The pocket mouse from Texas here described as new was obtained

during the past year by Prof. E . D . COpe and placed in the collec

tion ofthe Academy ofNatural Sciences of Philadelphia .

The specimens of Perognathus lordi on which I have based the

duplicate description of that species
,
so imperfectly characterized by

Gray , were taken during a col lecting trip in Washington and

British Col umbia last year
,
and are incl uded in the author’s private

coll ection at the Academy .

By the rediscovery of P. lordt of Gray I am enabled to throw

some l ight on certain questions of synonymy propounded by Dr .

Merriam in his monographic revision ofthe genus . 1

The figure of sku l l of P. femoralis here given completes the

i l l ustrations of
'

known species of the genus .

1 . Perognathus cope i , sp . nov . ( type No. 1 61 2 , ad . 3 , Col. Acad . Nat . Sci. ,

Phi la.
, Staked P lains near Mobeet ie , Texas, August 26th,

1 893 ; 0 0 1. by Prof.
E . D . Cope ) .

Description.
— Size smal l , somewhat greater than Baird

’s measure

ments of P. flaw s. Colors similar to Baird
’s description ofP. mon

tieole but smaller . Ears destroyed . Tail thickly covered with

coarse hairs
,
conceal ing the annuli ; grayish

white above, pure white below, with terminal

pencil
,
sl ightly crested - penici l l ate.

Beneath
,
incl uding whisker patch and feet,

white . Upper back and head grizzled blackish

fawn
,
the black tips coarsely predominating.

Rump and thighs strongly washed with cinna

mon
,
this color forming a broad posterior band

diminishing lateral ly to a faint l ine at fore

l egs ; sol es nearly naked, heel clothed with

bristly hairs half way to toes , as in fiavus ; skul l

similar to flaw s but longer and narrower, the

mastoids less pronounced both lateral ly and

Fig . 1 .

2 posteriorly
,
the interparietal a squarish pen

1 N . Amer. Fauna, No. 1 , 1 889.

2 All figures twice natural size .
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base ofear, white. Sides of cheek , neck,
bel ly, thighs and tail washed with pale

butt, this color often broadly encroaching

upon the pure white - ot throat and bel ly .

Upper third oftail colored same as back
,

darkening to black at the tip.

Measurements. — Total length , 1 79 tail ,
92 ; hind foot , 24 ; ear , from crown ,
Skul l . — Total l ength , 26 ; basilar l ength

1 7 5 greatest maswid breadth , 1 4 ;

l ength of nasals , interorbital con

striction , 6 2 ; l ength of mandible , 1 2 ;

height ofcoronoid process from angle, 52 .

Ratio ofmastoid breadth to basil ar l ength ,
82 ; of mastoid breadth to total length ,
539 ofl ength to breadth ofinterparietal ,
7 1 . Lower premolar larger than the

Fig . 2 ,

l ast molar ; audital bul lae not united by

a symphysis but separated by 3 mm . anteriorly ; bul lae not proj ect

ing beyond plane of occiput.

Remarks — Eight specimens of this species were trapped on the

semi - arid foothil l s at the head of Lake Okanagan . They abundantlv
frequented the open hill sides of bunch grass and sage- bush up to

timber l ine and down to near the lake level s
,
driving thei r myriad

tunnels without difficulty through the dry , indurated and stony soil .

Their habits seem to more closely resemble those of T/tomomys

than any other genus ofburrowing rodent . Owing to their habit of

pushing a load of
'

dirt ahead ofthem it was difficult to catch them in

thei r retreats but a trap se t by the mouth of certain foraging exits

was more successful . In the daytime they keep underground, coming;
°

forth nightly to replenish their larder with the seeds ofweeds and

grasses . This species was not found in similar local ities farther

north . It is probably limited to the southern parts of the Great

Basin fauna ofBritish Col umbia as defined by me in the Proceedings

of the Academy of Natural Sciences of Philadelphia, 1893 , page

25 , and extends south into Northeastern “
Y

ashington. It is very

doubtfu l if i ts habi tat reaches farther west than the more arid

foothil ls ofthe Cascade Mountains ; the Selkirk Range would form a

natural barrier to i ts dispersion eastward .
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3 . Perognathus femoral is J . A. Al len .

Dr. Allen described this species in Its cranial characters

never having been figured,
I take this Opportunity of i l l ustrating

them from three Specimens taken at the type local ity during the past

year Femoralis differs from i ts all iesfalter , caltfom icus and

armat'us in essential cranial peculiarities , as may be seen by a com

parison of the figure with those ofMer

riam . Its skul l is most like that ofcalifor

nicus, from which it ditters in the square

cornered interparietal , the mastoid and

zygomatic breadths being equal and the

plane of occiput being on a l ine with the

postero- mastoid angles ; the mastoids are

relatively larger in femoralt
'

s and the

coronoid process of mandibl e is longer

and sharply hooked . It may be further

remarked that the three Cal ifornia species

under consideration are a striking il l us

tration of
'

the wonderful fertil ity of the

region they inhabit in the ditierentiation

of Species , external ly similar , but ana

tomically distinct. P. femorahfis probably

belongs to the penicilhctus group of the

Fig . 3 ,

sub—genus Clicetodip us, as defined bV

Mr. Merriam .

A
'

otes on the Afi nj ties ofPerognathus lord
'i, P. mollip ilosus (md

Cricetodip us pwrwrs — Ih his admirabl e Revision of the North

American Pocket Mice Dr. Merriam enumerates three species whose

identity it was then impossibl e to determine, Viz . ,
the Ab'

romg/s lordi

ofGray , the Perognathzts mollipilosus ofCones and the Cricetodip cts

parv
'

us ofPeal e. Dr. Merriam ,
in summing,

° up his concl usions, refers

to these as fol lows : “ My opinion is that this animal , (P. molh
'

p ilo

wi l l prove to be identical with P . torch: and both may be the

same as P . p e rms ot Peale. ”
In another place page 27 ) he states

“ al l three come from the Pacific province, from Northern California

northward .

Taking the above description 0 1 lordi as a basis, it remains to be

4 Bu1. Am . Mus. 1 1 11
,
Vol. 3

,
No. 2 , 231 .
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decided, ( 1 ) whether the British Col umbia Pocket Mice taken by me

are identical with the type of lordi. 2) If so, can they be identical

with molhpilosus ? (3 ) What is their relationship to P. monticola ot

Baird ? (4 ) Are any ot
'

these the same as Cricetodipus parmts ? (5)
To what fauna] areas do these species belong ?

To the first query I can answer without hesitation in the

affirmative . I cannot find the sl ightest discrepancy between Gray’s

original description and the specimens from Vernon . This is further

confirmed by Mr. Oldfield Thomas’s l etter quoted by Dr . Merriam

in his remarks on lordi in American Fauna No, 1 .

Perognathus mollip
'ilosus differs from lordi in the fol lowing

particul ars 0 , smal ler size ; tai l one - third longer than head and

body ; 0, cinnamon tints ; d, color of upper parts descending to

wrist ; 6 , i t inhabits a different fauna] region . Its onlv affinities to

lordi, so far as can be determined from Coues
’

s description , consist

in the non - penicil late tai l
,
soft and smooth pelage , white lower parts,

pale fulvous lateral stripe and bicolor tail . In lordi
,
however, the

tai l is slightly crested -

penici l late and plainly tricolor, the l atter a

a peculiarity I have not noticed in any other murine rodent.

The characters of lordi coincide more closely with those of

P. monticola ot Bai rd and Merriam than with any other . Mr.

Thomas wrote Dr Merriam , after examining the type of lordi in the

British Museum , that, “
so far as (he could ) make out from Coues

’

s

description ( it) is the same as P . mont'icola.

The description ofCones referred to was made on the supposition

that a specimen from Fort Crook , California , was the same as Bai rd
’s

type which is supposed to have come from St . Mary’s Mission , Mon

tana . Dr . Merriam refers to this Fort Crook specimen without

hesitation as mollip ilosus, (Coues
’

s provisional name for it) , and says

the P. monticola ofBaird “ is a very different animal . ” We have

seen that lordi and mollipilosus are not svnonvmous, and Dr. Mer

riani thinks mollipilosus and monticola are quite distinct , while Mr.

Thomas thinks the type of lordi answers Coues’

s hvbrid description

ofmonticola et mollip
'ilosus.

As the description ofmonticota has several year’s priority over

lordi the stabil ity of the latter in our nomenclature depends on its

Specific dissociation from mont'icola. That they are different species

I have very li ttle doubt , notwithstanding their apparent resemblance.

As compared with lordi, monticola may be distinguished by a,
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the other hand it is peculiarly diagnostic ofPerodipus from Cal i

fornia and Oregon ; g, C. par
'

vus came from Oregon ; Perod'ipus has

al so been taken there and in southeastern Washington but I am not

aware ofauv records ofPerognathus from these States .

If the type ofPeal e’s mysterious rodent, l ike other priceless and

i l l - used novel ties ofthe Audubonian period
,

“ cannot be found
,

”
to

disprove the above interpretation , i t cannot be denied that there is

much evidence in favor of its being the type ofa five - toed Kangaroo

Rat instead of a five - toed Pocket Mouse. As such
, Cricetodipus

Peale , 1848, antedates Perodip us Fitzinger, 1 867 .

Dr . Merriam’s statement that 10rdi
,
moll'ip

'ilosus and C. paw ns

all came from the Pacific Province now needs q ualification. While

this is probably true ofthe l ast two , lordi should certainly be assigned

to a region quite devoid of the faunal peculiarities of the Pacific

slope.

Previous to my rediscovery of lordi its precise habitat in British

Columbia could only be conj ectured , and so far as it went Dr. Mer

riam
’

s supposition that this type came from the West Cascade region

was reasonable enough .

From the nature ofits chosen habitat at Vernon , and the absence

ofa similar environment west ofthe Cascades it is more than probable

that the type came from the same region farther south and that the

species is essential ly a Great Basin form .

The fol lowing species ofNorth American mammals have recent
been added to the col lections ofthe Academy of Natural Sciences of

Philadelphia. Thev were taken by Mr. R. B. Herron , who is at the

present time continu ing a col lecting trip in California in the interests

of the Academy . Other novelties which may be taken by Mr.

Herron , as well as a circumstantial account of the entire col lections of

birds and mammals made by him , wil l appear in a future number of

the Proceedings .

4 . Dipodomys simiolus ,5 sp . nov . (Type No . 1 61 6 , 9 Col . Acad . Nat . Science s.

l’hila. Agua Cal ient e , Cal iforn ia, Oc t . 1 9, 1993 . 0 0 1. by R. B . Herron l.

Description .
-Minature oi

"

D . desert'i with very simil ar colors,

color - pattern and proportions . No white terminal pencil , the dark

an ape or mimic ; 0 1135 diminut ive .
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ashy upper fourth oftail extending to tip ; a faint streak ofbrownish

black on under side ofmiddle third of tai ldisappearing toward either

extremity. Sol es scarcelx° darker than white feet . Tai l strongly

crested -

penici l late, the vertebrae one and one - half t imes as long as

head and body . General shade ofupper parts sl ightly darker than in
rleserti, incliningr to cinnamon on rump in adults .

Measurements .— Total l ength , 24 1 tai l vertebrae , 1 49 ; penci l , 35 ;
hind foot, 38 ; ear from crown (dry ) 9. Skul l— Basilar l ength ,
"1 8 ; mastoid breadth , L

24 ; inteorbital constriction , length

ot
'

nasals
,
1 3 ; l ength of mandible to base of incisor

,
height

of coronoid process from angle , 56 .

Six specimens were taken , al l in the Mohave Desert at Agua

Caliente . The average measurements are less than those given

above . This species is easily distinguishable from (Zesertt
'

by small

size
,
sl ightly darker coloration and lack of white tip to tail ; from

simil'e
'

s by its lack ofblack on rump, tail , soles and hind legs.

5 . Dipodomys simi l is, sp . nov . (Type No. 1 61 7 . 9 Col. Acad . Nat . Sciences.

Phi la White Wat er, San D iego Co Cal iforn ia. Oct . 24 . 1893 . col . by R. B

Herron ) .

Description— In si ze and color pattern almost an exact counter

part of Perod
'ip us agile

'

s. Colors similar to D . simiolits and
"

D .

deserti but darker than either and with tail and l imbs relatively

shorter than the latter . Above light tawny tipped and l ined

sparingly with blackish , the latter color more pronounced on rump .

Posterior surface ofthigh to heel , sol es , ring around eves , base of

whiskers
, to]) of nose and upper and lower fourths of tail to tip,

blackish . The remainder ot
'

bodx° whi te , incl uding° smal l spot above

eye
,
a larger one at posterior base of ears and stripe across thighs .

Ears grayish . Tail crested -

penicil late .

i leasurements.

- Total length , 24 1 ; tail vertebrae ,
1 43 ; penci l ,

25 ; hind foot , 38 ,
ear (dry ) above crown , Skul l— basil ar

length
,
22 ; mastoid breadth , 24 5 ; interorbital constriction 1 4 ;

length ofnasals, 1 4 ; height ofcoronoid process from angle, 5 . Skull

similar to that ofsimiolus but with smaller mastoids and wider across

ante - orbital processes of maxil l ary . In similis the lower premolar is

narrower anteriorly than posteriorly and as long as wide , in simiohts

it is of equal width on both faces and much wider than long . In
similis the extremity of angle ofmandible is prolonged and acum

inate , in sz

'

om
'

olus it is shorter and rounded at the extremity .
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A male and female from White Water on the western side of

Mohave Desert represent the species . They are alike in al l impor

tant respects .

6 . Perognathus alticolus , sp nov . (Type No. 1 615 , 3 , Col Acad . Nat . Sciences,
Phi la.

,
San Berna1 dino col . by R. B Herren ) .

Description — Most similar to P. apache and P . tnornatus, differ

ing cranial ly, and in l arger size from either, less yel low than apache

and more decidedly lined with black than inornatus. Size smal l ,
tai l equals length of head and body, or longer , slightly crested

penicil late . Above yel lowish brown heavily but finely l ined with

blackish . Pelage very soft and full . Bases ofhairs above pl umb

eous for three - fourths their length . A tawny lateral stripe from

nose to and incl uding upper half of tail . Distal third of tai l above

becoming blackish . O
-

ne - fourth of heel end of soles, haired . Lower

parts, feet, fore l egs and lower edge of ear white to roots of
'

pelage .

Measurements from dry skin ) . — Total length, 1 57 tail vertebrae ,
1 7 ; penci l , 9 ; hind foot, 20 ; ear from crown , 5 . Skul l— Basil ar

length, 1 6 ; mastoid br ,
eadth 1 2 5 : interorbital constriction , 6 ;

length of nasals , 8°6 ; l ength of mandible , 1 0 °5 ; height of coronoid

process, 4 6 .

Cranial ly alticolus may be distinguished from both its al lies by the

wel l defined separation of audital bul lae below . Its lower premolar

is similar to that of but the mastoids ofthe latter are very

much l arger than those ofalticolus. The same may be said ofapache.

P. alticolus belongs to thefasciatus group of the subgenus Ferogh e
thus.

Skul l figures ofthis species and the two D ipodomys above described

wi l l probably appear in the final report of Mr. Herron’s coll ections.



https://www.forgottenbooks.com/join


4 1 4 PROCEED INGS 0 1“ TH E ACADEMY 0 1 [1893 .

The tai l is mostlv black above, the white being mostly half- rings con

fined to the lower surface . These two specimens accord with the

peculiar phases ofgeographical color- variation commonly character

izing° the mammals and birds ofthe two regions in question . Should

the Oregon specimen here described prove to indicate the average

condition of the species al ong the Pacific coast to the northward , as

seems probable , the form there prevailing may require to be

varietalh
° distinguished under the name rap tor Baird , this name

doubtless referring to the Pacific coast form as al ready explained .

Five specimens from near the southern border of Texas agree in

being rather darker than the Arizona specimen and present onlv a

moderate range ofcolor variation .

”

The three additional specimens from Grant
’s Pass sufficiently con

firm the color characters al l uded to by Dr. Allen to make the

question ofsubspecific separation worth careful consideration . With

this in View I have , through the courtesy of Mr. F. \V. True, secured

the loan of the Smithsonian Institution series ot Bassariscus astu tus,

The series consists of eighteen specimens ; of these the majority are

hunters
,
or flat skins, lacking skul ls . Skul ls accompany eight,

measurements and data , five, and the whole series is l abeled wi th the

local ity of capture.

Beside these and the Oregon specimens , I have examined tour in

the museum ofthe Academy ofNatural Sciences , making a total of

twenty - five . Among them is the type
,
skin and skul l

,
of Baird’s ‘B.

3

raptor . A mos t val uable and important addition to the series con

sists in a set of five ( 2 3 s, 2 9 s and 1 juv. 3 ) tine prepared skins

and skul ls from Cuernavaca, Morelos , Mexico, taken in 1 892 , by

Mr. P. L. Jouy .

Apart from thei r excllent preservation and ful l data these speci

mens are unique in being:
° the onlv ones in the series taken in the

southernmost range ofB. astutus, where it overlaps the habitat of B.

sumichrastt .

We must first determine from what locality came the type speci

mens of astutus , Lichtenstein states in his description that. these

were sent to the Berl in Museum by one Dr . Deppe during
° the

residence of the latter in Mexico. \Ve are l eft to our imagination

as to the precise locality of Dr . Deppe
’s residence , and, whi le i t is

reasonable to believe that the type Specimens were taken in the

Vicinity ” and that it is very probable the doctor “ practised ”
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south of the twentieth paral lel in those early day s, direct evidence

is wanting.

But we have in Lichtenstein’s conscientious description and plate

of
'

astutfus in Darstel l ungen der Saugethiere der zoologische Museum ,

( 182 7 - 34 , pl. 43 ) so exact a reproduction of the pecu liarities of

the Cuernavaca Specimens taken by Mr. Jouy as to leave us in no

reasonable doubt that the type ofastutus came from southern Mexico.

Lichtenstein’s description makes no al l usion to variations from the

type in the numerous examples at his disposal . If
,
however

, we

compare therewith specimens from northern Mex ico northward we

find an increasing departure from the characters assigned to typical

ust'utus until , in the Oregon examples , we have a form to al l appear

auces quite distinct.

It is quite proper that the two should be separated
, perhap

specifically, though there is some probabilitv that a complete series

wil l insensibly connect the two extremes . Such cranial differences

as I have detected may al l come within the range of individual and

geographic variation . At am° rate the skul l series is too incomplete

as yet for a decided answer .

In either case the question arises as to the tenabil ity of the name
‘
rap tor

’

for the northern form . It was original ly proposed for a

Pacific Coast species .

The value ofthe name is, in the first place
,
lessened by the fact

that it was appl ied to an animal escaped from confinement in the east

and “ supposed ”
to come from California .

The distinctive characters assigned to
‘mp tor

’ by Baird are : a
,

smal l number ofblack rings on tai l and of greater extent compared

with white rings ; 5, black rings nearly complete below ; 0 , no

difference in colors of remaining parts of body ; d, ears decidedly

smal ler ; 6 , crani um broader , more constricted behind post- orbital

processes ; f, temporal crests closer together ; 9, pterygoids farther
apart ; ratio of greatest breadth to l ength 63 to 1 00 instead of59,
as in a female from Texas . Dr . Allen has shown , and the series in

my possession verifies his view, that these cranial differences are

accountable to age, sex and individual variation . The skul l of

rap tor is nearly dupl icated by N0 . from Texas. I find that in

only one respect, the rel ative width ofwhite and black tai l - rings does

Baird’s diagnosis as given above apply to the Pacific coast form as

contrasted with those from Texas . But even in this particular
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typical B . astutus is very variabl e. I therefore propose
, for the

Bassarisk ofNorthern Mexico and the United States the name

Bassariscus astutas flcwus. Should the so—cal led astutus ofthe United

States and northern Mexico prove a distinct Species , the smal l , dark

coast torm from northern Cal ifornia northward (not of central and
southern California) should be made a sub - species offiavas . In that

case it should be cal led Bassariscus
_flurus oregonus.

" It is possible

that Dr . Merriam has enough material in his custody to decide the

q uestion at an early date .

So far as they may now be distinguished , the Ci vet Cats belonging

to the astutas group are characterized

1 . Bassariscus astutus (Licht . )

Description .

— Size large, fur scant and harsh . Tail vertebrae
longer than head and body , 1 4 to 1 6 - ringed excl usive of tip, black

rings below interrupted by a broad , continuous mesial band .

Upper parts of bodv uniform blackish gray , often tinged with

p
al e ful vous on sides ofrump and bel ly , the black hairs ofthe dorsal

region disappearing l aterally . Under parts clear gray wi th dirty ,
pale yellowish suffusion . Underfur and roots of hairs ashy . A

roundish Spot above the eye, a larger one beneath it and a semil unar

spot at the entrance of ear, white . Top of head , forehead , band

around nose and sol es of hind feet, blackish . Skul l l arge , strong

and angul ar ; zygomatic fossae wide and deep ; post- orhital processes

smal l and deflected downwards ; rostrum broad, canines widely sepa

rated ; sagittal crest wel l developed in adul t males, frontal bones

narrowed and long- waisted behind the supraorbital processes ; canines

sulcate on the inner - posterior and anterior edges above, on the

anterior edge below.

Measurements. —Total length , (Jouy . ) 802 to 855 , (Licht. ) 850 ;
tai l (Jouy) 360 to 420 , (Licht . ) 368 ; hind foot. (Jouy) 76 to 79

(Licht . ) 7 2 ; l ength of ear (Jouy ) 45 to 49, (Licht.) breadth

ofear, (Jouy) 52 to 59, (Licht . )
Skul l . — Total l ength , 82 to 87 ; greatest breadth to 59.

Interorbital constriction 1 7 ° from tip to tip of postorbital processes

27 . Taken from adult male skul l .

The above is about equivalent to a translation of Lichtenstein’s

two original descriptions of astutas. The cranial diagnosis is chiefly

3 The type w i l l be No. Col. Academy ofNatural Sciences ofPhi la..
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The range in the variation of external characters among the

Bassarisks from northern Mexico and the United States, excluding
°

the Oregon specimens, is not great , but variation in the size and pro

portions ofthe skul l in animals of the same age and sex from a

stated locality (Texas) is perplexing , seeming,
°

to connect ftmrus with

typical astutus.

Color characters and body measurements 0 11 the other hand are

constant enough to establ ish their title to separate specific rank .

Some cranial poi nts seem to confirm this view
,
the molar dentition

ofthe two forms, however, is identical . A bona - fide Californian

specimen is as l ight- col ored or lighter than Baird’s pseudonymous

one , the latter (whose sol e claim on our notice consists in its bare

name) sharing:
° the same characteristic tawny seen in darkest Texan

examples . The l ight hued Camp Grant specimen , mentioned ( sup ra

cit. ) by Dr . Allen is in al l respects only a smal l , pal e flaw s.

The Oregon series on the other hand are almost as different ,
external ly ,

from average Texas skins as the latter are from true

astutas. The diminutive size , brownish black color , nearly black

upper tail , completeness of the terminal black rings mesial ly , etc .

are subspecific characters apparently separating oregonus from its

nearest congeners in the United States .
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ON SOME LEECH- LIKE PARASITES OF AMERICAN CRAYFISHES .

BY J . PERCY MOORE .

In 1 85 1 Dr . Leidy described in the Proceedings ofthis Academ y

the external characters of Astacobdellu, philadelphim, which he

found occupying
° generally the exterior of Cmnbarus barfoni'i. This

account was quoted in ful l in the Synopsis of American Freshwater

Leeches published in 1874 bv Verril l , who adds no observations of

his own. Other than these the writer is acquainted with no

published accounts of American Discodrilidze (V ejdovsky ) . At

tracted by the peculiar structure , the uncertain aflinities, and most

of all , by the remarkable variabi lity of these parasites , a score

of
'

zoologists have been led to contribute to our knowl edge of

the European forms . The question of the Specific distinctness or

unity ofthe several forms which take up their abode on Asfw us

flu
'

viatiius has led to considerable discussion , which has not vet

reached a
,
definite settlement. Vejdovsky believes the three 0 1

°

four forms which have been described as distinct species to be but.

varieties ofone extremely variabl e species— a view to which a strong
°

support is lent by the elaborate tabl es 0 1 variations prepared by

Voigt. Whitman has found l iving on the crayfishes of Japan a

similar multipl icity of forms , which have been regarded as constitut

ing three distinct Species , but which have not , the writer bel ieves ,
been described .

It now appears that our American crayfishes l ikewise carry about

with them a heterogeneous burden of leech - l ike parasites (or mess

Our common C'ambams bartoni'i, for example , is affected by

at least four forms, which are easi ly distinguished, and which wil l be

here described as specifically distinct . Other and different forms have

habits the larger mountain streams of western North Carolina. These

being the facts , the writer thought it wel l to present for publication

the present short account, which is entirely prel iminary to a more

complete discussion of the structure and affinities of these Annulata ,
the first instalment ofwhich wil l soon appear. It is hoped that this

paper wil l serve to direct the attention of zoologists to this neglected
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group , and lead to the col lection of the numerous forms which it

seems reasonable to suppose must attach themselves to the bodies of

our many spe01es of crayfish . The monographic study of such a

group as this would doubtless furnish us with data ofgreat val ue in

the consideration of our theories of variation . The writer would be

especial ly indebted to anyone who wi l l kindly furnish him with

material col lected in other local ities or from other Species ofcrayfish.

Regarding the specific distinctness of the forms here described it

may be said that the writer has examined several hundred Specimens

ranging in size and age from individual s j ust emerged from the

cocoon to those of the l argest dimensions, and whi le each Species ex

hibits a considerable range of variation (Which wil l form the subj ect.

matter of a subsequent paper) , no important transitional forms have

been discovered , the diagnostic characters here given being
° main

tained with as much constancv as is usual amongst closely al li ed

animal species .

Even should the views of
“

Vejdovsky and Voigt prove to be

correct for the European species , which seems probable, this would

in no way affect the status ofthe American forms ; for other cases are

not wanting
°

where a group of animals which in one region is

represented by a single variable Species , in another has numerous

specific representatives. This would then be only another fact in

support ofthe View,
now almost universal ly conceded , that species are

but more widely separated varieties, which under the stress ofchanging
conditions have continued to diverge from a common origin . Indeed

,

it is not certain that these species should be placed in the same genus

even, for they are distinguished from one another by anatomical char

acters ofsuch importance as would , in some groups ofanimals, rank of

generic val ue. The several species are here referred to the single genus

Branchiobdella chieflv because the writer is uncertain as to the legiti
mate limits ofa genus in zoology, and because in this prel iminary paper

it is sufficient to recognize the existence of distinct forms without

attempting° to fix the exact conventional val ue of the gap which

separates them— a labor which belongs more rightly to the system

atist
, whose work of sorting and arranging wou ld be quite premature

in a group of which only a very smal l portion of the probable

number of existing species have been examined . Moreover it should

be borne in mind that much confusion has resulted from the un

necessaryr multinlication of gene
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single smal l bunch in the median region of each lip is al l that is

present.
The jaws are remarkabl e, and al though large , are inconspicuous

on account oftheir transparec and lack of color . On the dorsal

one , which is much the larger , a high median ridge is developed,

which bears three strong teeth , the points of which are directed

posteriorly (down the throat) . The ventral j aw is shaped l ike a U
each limb ofwhich is bent out of the common plane into a boomerang

shape. The angle ofthe boomerang on each side is uppermost and

bears a very strong° curved tooth , the two bounding a deep g roove

which accommodates the dorsal dentigerous ridge .

The stomach is comparatively small , and behind it the evenly

tubular intestine is thrown into lOOpS, which become more obvious

wi th the greater degree ofcontraction ofthe animal .

In connection with the vascul ar system is developed a remarkab le

shal low sinus which covers almost the entire surface ofthe al imentary

canal . This presents dorsal and ventral longitudinal enlargements

into which the principal vascular trunks are received . The extensive

vascular surface with the contained bright red blood thus presented

gives the animals a del icate pinkish hue which distinguishes l iving
°

individ uals at a glance from the other species herein described .

In each of the nine post - cephalic segments is a pair of peculiar

transl ucent glandular bodies composed of l arge nucleated cel ls , and

communicating° with the exterior by slender ducts having ventro

lateral openings .

The anterior two nephriclia open into a gourd- shaped Vesicle having
an opening

°

to the exterior in the mid - dorsal region of the major

annul us of the thi rd segment. The Spermatheca is short
,
cyl indrical

and bifid the penis- sac short- pedicled and spherical , and the atrium

cl avate and curved . The spermatheca, penis , ovaries , posterior paired

nephridia and anus Open respectively on the fifth, sixth , seventh , eighth

1nd ninth post- cephal ic segments . Length offul l grown individuals , 4

mm . , maximum diameter ( 7th segment)
°9 mm . , diameter of aceta

bul um °35 mm . The figure represents an individual of maximum

Size .

The cocoon is regularly el l ipsoidal in shape and bears an anchoring

pedicl e at each pol e ofthe major axis. Length of cocoon . 5 5 mm . ,

diameter
,

°40 mm .
,
l ength ofpedicles, 3 3 mm.

This species is very common and has been found in the branchial
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chamber of nearly one - halfof the larger individuals of C’
. bru'tom

'

i

that I have examined . It appears never to leave the branchial

chamber during
° the life ofthe crayfish, except at the time of moult .

The cocoons are found throughout the yea i° attached to the branchial
tilaments, es1_)ecially the inner ones . Philadelphia , Pa. and VVatauga

Co.
, North Carol ina ,

B. pu lcherr ima, sp . nov .

Fig. 2a
, Plate XII, outline of the enti re animal as seen from the

side , showing° the adhesi ve organs on the eighth and ninth segments ,
x23 . Fig . 2b

, the same specimen from the dorsal aspect, with an outl

ine of the al imentary canal , x23 . These drawings are from a

medium sized preserved specimen . Fig. 20 , one ofthe jaws ofthe usual

form . x200 . Fig. 2e, a cocoon , x45 .

The beautiful transparency ofthe anterior segments, which enables

one to see with great distinctness the internal organs of that region

suggested the name given to this species .

Form rather stout, the body depressed , especial ly in the posterior

region. The segments increase regularly in width to the seventh ,
which is the broadest ; and behind which they rapidly narrow to the

acetabul um . Each post- cephal ic segment consists of an anterior

larger and a posterior smal ler annul us . The ventral surfaces ofthe

eighth and ninth segments are strongly flattened, and each bears 0 11

its extreme lateral margins a cup- shaped adhesive organ , into the

central depression of which a conspicuous gl and opens . These are

directed ventralward and doubtless serve as accessory organs of

attachment to aid the rather weak sucker . Those on the eighth

segment are usual ly the l arger
,
but a considerable range ofvariation

is exhibited in this respect . The structures become proportionally
larger and more conspicuous in older individuals .

The head is u rn - shaped,
sl ightly longer than broad in preserved

specimens , and its greatest width less than or j ust equal to that ofthe

first bodv segment . The breadth ofthe head varies greatly with the

degree of contraction of the specimen , but in the l iving
° individual

alway s appears narrow,
and to form part of the general ly even

tapering outlines of the body , never abruptly expanded as in B.

instabilia. The oral region is separated from the cephalic region by

a deep constriction , which completely encircles the head . The

mouth is enveloped by a pair (dorsal and ventral ) of distinct thick
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muscular l ips
, ofwhich the dorsal one is the l arger and droops down

ward
,
partially enclosing the ventral l ip. Each presents a sl ight

median emargination , but is otherwise entire . The lips and head
,
as

well as the sides of the principal annuli of the body, are provided

wi th a fringe ofdel icate hairs. Mouth Opening nearly circu lar , be

tween the parted lips .

The j aws are smal l and inconspicuous
,
in adult specimens less than

one - twelfth of the width of the head , and of a pale brown or amber

color. The rounded base bears three te eth , of which the larger

lateral ones are stout , curved, and divergent , while the small er

median one is straight and sharp- pointed . The variations in the j aws

invol ve frequent unsymmetrical development of the teeth . The

dorsal and ventral j aws are similar, and both are fixed opposite to the

constriction behind the l ips , the teeth being directed inward .

The straight alimentary canal is strongly saccul ated in the second.
third and fourth segments , behind which it is narrow, and direct in

its course to the anus , which opens on a slight papil l a on the dorsal

side ofthe ninth segment.

The greater part ofthe body cavity ofthe fifth and sixth segments

is filled with testicular cel ls in various stages of development ; and

the glandul ar thickening of the skin of these segments renders the

wal l s conspicuously opaque . The two pairs of vasa deferentia Open

into the nearly spherical atrium in the sixth segment. A conspic

uous and broadly pyriform spermatheca opens on the fifth seg

ment. The ovaries and accessory structures occupy the seventh .

The anterior nephridia al ternate in position , but open to the exterior

by paired orifices in segment three. The posterior pai red nephridia

occupy the space 0 11 each side ofthe intestine in segment eight.

This Species is colorl ess and more or l ess transl ucen t ; the first four

segments behind the head are remarkably° clear and transl ucent , but

behind this the body wal ls are rather opaque and the position ofthe

internal Organs obscured . The alimentary canal is throughout darkly
colored , except within the head .

Blood very pale red .

Length of mature individuals

Maximum breadth

Width ofj aws

Diameter ofacetabul um
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being the case in both j aws in nearly al l of
'

the many specimens ex

amined.

The acetabul um resembl es that of
'

B . pulcherrima in being

directed Ventralward . Its diameter is greater than that ofthe first

or second body segments. Bi—annul ation is conspicuous on the

anterior four post- cephalic segments only .

The alimentary canal is strongly sacculated in the fourth and fifth

segments, in the sixth is pushed to the left side by the development

of the atri um ( this occurs in adults only) , in the seventh is

thrown into a compl ete double transverse loop which passes fi rst to

the right and then to the l eft, and finally passes di rectly to the anus

in the ninth body segment. The spermatheca is very smal l and ih

conspicuous , while the penis - sac is wel l developed , and possesses

a long vermiform appendage ( atrium) which forms a loop dorsal ly

over and around the intestine . Sexual and nephridial openings as

in B . pu lcherrima.

In contraction the body of this Species is shaped like a short

handled raq uet ; in extention it has the outl ine ofan Indian cl ub from

dorsal and ventral Views .

Length of mature animal

Maximum breadth
,

Diameter of acetabul um

Transverse diameter of jaw

Length of cocoon without pedicle

The cocoons resemble those of
'

the last described species, but are

frequently provided with an apical fibrous tuft. They are invari

ably attached (to the extent of my experience) to the palmar surface

of the propodite of the great chelae. The animals themselves are

largely restricted in their distribution to the same segments of the

l imb , and are usual ly to be found in numbers cl ustered at the base

of the pincers to which position the form of the body peculiarly

adapts them ; for whi le the constricted anterior region , by reason of its

tenuity , easily escapes crushing
° between the closing l imbs ofthe chela,

in which position it is frequently l iable to be caught, the important

organs of reproduction and digestion are massed together near the base

of attachment
,
entirely out of reach of danger from this source. Pre

quently they wander to other parts of the same pair of l imbs, or even

to the two pairs of
'

ambulatory l imbs following.
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Watauga Co. ,
North Carol ina, and by Mr. P. P. Calvert in

Delaware Co. Penna.

B. phi lade lphica Le idy . As/acoba
’
e lla plzilade lp/zz

'

ca Le idy , Pro. Acad . Nat .

Sci. Phi la. , 1851 , p . 209, Verri l l , Rep . U. S . Com. Fisheries for 1872 - 73 , p . 688.

Fig. 4a, Plate XII , shows the external outlines ofthe body , and the

al imentary canal of a moderately sized l iving adult, x23 . Figs. 4b

and 0 represents the dorsal , and 4d the ventral j aw,
x1 00 . Fig. 4c,

cocoon, 11 45.

Dr. Leidy
’

s description is here reproduced Body whitish , trans

l ucent ; sides nearly paral lel , a little broader posteriorly, sixteen

alternately broad and narrow segments exclusive of head and

posterior end . Head campanulate , terminated by a circular or

el l iptical crenated lip, fringed with very minute stiff hairs, one two

thousandth of an inch long. Acetabul um circular
,
one—sixth or

one - fourth of a line in diameter ; mouth el l iptical . Dental plates

brown , nearly equal , forming an isosceles triangle, with the base

longest and attached apex of
'

superior plate ending in a sharp conical

point ; with several very minute denticulations on each side , apex of

inferior plate bifurcated into two points. with two minute denticula

tions on each side . Stomach capacious, nearly filling the anterior

eight alternately broad and narrow segments posterior to t he head .

Anus dorsal , one- fifth of a l ine from the acetabul um . Generative

Opening ventral , anterior to the anal aperture. Length, one to four

lines ; breadth, one- sixth to one- half of a line. Head , one- sixth to

one—half of a l ine long. Ovum attached by a pedicle , with an oper

culum pointed at summit. Frorn base of
'

attachment to point of

opercle, one—fifth of
'

a line. Length of body of ovum , one
- sixth ofa

l ine ; breadth, one- eighth of a l ine .
“ Habitat.— Found frequently in numbers from one to several

dozen upon any part of the exterior of the body of Astacus bartonii

Fab , but more especial ly upon the inferior surface and the

branchiae.

The spermatheca is large
,
short- cyl indrical , and curved ; and the

penis- sac is cylindrical and possesses prominent atrial appendage .

The external openings of these and the ovaries are as usual . The

anterior nephridia terminate in very large transverse tubes which

open into a pulsati l e vesicles ituated in the third segment. The other

anatomica characters are in no way remarkable.

I have never found this species inhabiting the branchial chamber
,
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but principal ly the sternal surface of the entire body , among the

bases of
'

the appendages. The cocoons are attached to the abdominal

sternites
,
but more frequently to the setae ofthe pleopods. They are

to be found principally in summer, but are not entirely absent at any

season .

Phil a. Pa. , and Watauga North Carolina.

The author has, since writing the above, examined a preparation

ofB . parasite Braun , in which he was able to distinguish only a

single unpaired vas deferens. Compare Vejdovsky, Systemu Mono

graphie der Oligochaeten.
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There is also a yel lowish tinge on the eleventh and twelfth rows,
giving the appearance of a broken l ine of that color. A dark patch on

the frontal and parietals and a line from the nostri l to side of
'

the neck.

( 0) From Banes. Cuba , 27 rows of scales, four exterior smooth,
ventrals , 194 ; subcaudals, 24 . Total l ength , 736 mm . ( tai l

This specimen is pecul iar in coloring
,
being a bright orange yel low

on the whole upper surface , sl ightly paler on the sides and beneath.

There is an occasional indication of the dark dorsal and l ateral dots.

In al l these specimens the frontal plate is nearly twice as long as broad

and the parietals are separated by one large and one smal l scale.

Epicrates cupreus F isch .

One Specimen from Venezuela (O
’

Reilly, 51 rows ofscales,
ventrals

,
236 ; subcaudals, 54 ; 1 3 superior and 1 5 inferior l abials,

the sixth and seventh labials entering the orbit. Total length ,
mm . ( tail

Color, uniform copper above , with a rich , pl um colored bloom .

Faintly indicated darker mottl ing on the back and sides. Beneath ,
white with a spot ofthe body 00 10 1° on the base of

'

each scutum near the

end .

For purposes of
'

comparison , the scutel l ation of a smal l E . angu

lifer, from Cuba, is given z— Total l ength
, 635 mm . ( tai l 63

rows of scal es ; ventrals, 274 ; subcaudals, 50 1 3 superior labials,
not touching orbit ; 1 6 lower labials.

Xiphosoma hortu lana (Linn ) .

(a) From Trinidad (O
’

Reilly,
43 rows of scales ; 2 loreals ;

1 3 superior labials, of which eight are pitted ; 1 6 lower labials,
eight pitted ; 8 to 1 2 scales across top of head between orbits ven

trals, 264 ; subcaudals, 1 1 2 . Total length , mm . ( tail

Color , black with a series of whi t e rings, somewhat alternating on

Opposite sides of
'

the body , many of them Open below and prolonged

downward to the ventrals
,
in the form oftwo white bars.

(6) From Trinidad or Guiana (O
’

Reilly, col l . ) 41 rows of

scales ; 2 loreals ; 1 2 superior labials, 8 pitted ; 1 4 l ower labials , 6

pitted ; 1 0 to 1 2 scales between orbits ; ventral s , 253 ; subcaudals,
95 . Total l ength

,
mm . ( tail

Color reddish brown ; lateral blotches yel lowish brown , not form
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ing rings as distinctly as in the black type . An occasional scale is

black or white. Abdomen yel lowish cream color with smal l dusky

blotches, especial ly towards the tail . The whole pattern is less dis

tinct than in the ordinary form and is difficult to describe.

Xiphosoma ruschenbergeri Cope .

Two Specimens from Trinidad (a, O
’

Reilly, col l . )
(a) 4 . rows of scales ; 2 loreals ; 1 3 superior and 1 3 inferior

labials ; 9 to 1 2 scales between orbits ; 4 l arge plates on muzzle ;
ventrals, 26 1 ; subcaudals, 1 01 . Total l ength , mm . ( tai l

Color, greenish brown above , with an occasional yellow scale . Al l

the scal es narrowly margined with dark brown . Underneath , bright

yel low , clouded with dusky . A few smal l black spots towards the tail .

(5) 43 rows of
'

scales ; 2 loreals ; 1 4 superior l abials , 8 pitted ; 1 3

inferior, 7 pitted ; 9 to 1 1 scales between orbits . Six large plates on

muzzl e . Ventrals, 258 ; subcaudals, 1 01 . Total length
,

mm . ( tai l

Color similar to specimen a
, but without any yel low scales on the

body .

Xiphosoma annulata Cope .

(a) Said ‘to have come from Jamaica , but probably exotic ; 54

rows ofscales ; 3 loreals ; 1 2 - 1 4 superior labials
, 6 pitted ; 18 in

ferior, 9 pitted ; 1 2 to 1 6 scales between orbits ; ventrals, 260 ;

subcaudals, 82 . Total l ength , 863 mm . ( tail

Color, gray with a series of
"
darker gray rings with lighter centers,

on each side . These rings often coalesce across the back , and become

bands on the tai l . Light gray underneath . Head with a few dark

markings and a black band through the eye.

(6) From Bocas del Toro , Col umbia ; 54 rows of scales 3

loreals ; 1 4 superior labials, 8 pitted ; 1 8 inferior, 1 0 pitted ; 1 4 to

1 6 scales between orbits ; ventrals , 252 ; subcaudals, 80 , Total

length 990 mm . ( tail

Color much as in specimen a , but with a slightly brownish tinge .

The muzzl e in this species is broader than in hortulcma, the inter

nasals are shorter and the superciliaries less distinguishable .

Dipsas cenchoa (Linn ) .

One specimen from Col umbia ; 1 7 rows of
'

scales ; median much

enlarged ; 1 ante and 2 post- orbital s ; 7 superior, 9 inferior labials ;
ventrals

, 246 ; subcaudals, 180 pairs : anal divided. Total length,

mm . (tai l
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Color , reddish brown above with blotches of darker brown ;
yel lowish beneath , punctuated with black .

Leptophis liocercus (Neuwied ) .

One specimen from Venezuela (O
’

Reilly, col l . ) 1 5 rows of scales,
those on the body keeled ; no loreal ; temporals, 1 - 2 ; 8 superior , 1 0

inferior l abials . Ventrals , 1 61 ; subcaudals, 1 57 pairs ; anal

divided. Total length , mm . ( tai l

Color, bright metal l ic green above ; bel ly white, extending to the

second or third rows of scales. Each subcaudal has a minute point

of green about the centre. The dark l ine through the eye, is very

narrow in this specimen .

Herpe todryas car inatus (Linn ) .

Two specimens from Trinidad , (b, O
’

Reilly, col l . )

(a) 9 superior labials ; 9- 1 0 inferior labials ; temporals, 1 - 2 ; 1 2

rows of scales ; 2 median rows keeled ; ventrals, 1 60 ; subcaudals,

1 1 7 . Total length
,

mm . ( tai l

Color , greenish black above with indications of a light dorsal

stripe . Greenish white underneath .

(b) 9 superior , 1 1 lower labials ; temporals, 1
- 2 ; 1 2 rows of

scales, all smooth ; ventrals , 1 64 ; subcaudals, 1 29 pairs . Total

length, mm . ( tai l

Color , bl uish black above bl uish white beneath .

Spilotes pullatus (Linn ) .

Two specimens from Trinidad
, (O

’

Reilly,

(a) 1 7 1
°

otvs of scales ; 8 superior and 8 inferior labials ; tem

porals , 1 - 1 ; ventrals, 2 1 4 ; subcaudals, 1 03 pairs. Total length ,
mm . ( tail

The l ight markings in this specimen are pure white .

(6) 1 5 rows of
'

scal es : 6 superior , 8 inferior labials ; temporals ,
1 - 1 ; ventrals, 2 14 ; subcaudals, 1 1 0 pairs . Total l ength ,
mm . ( tail

The light markings are pale yellow .

Spilotes corai sme lanurus (D . B. )

One specimen from Mexico ; 1 7 rows of scales ; 8 labials above, 8
below ; temporals , 2 - 2 ; ventral s, 192 ; subcaudals, 59 pairs. Total

length , mm . ( tail
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occasional red patch on the lower abdomen and tail . A dark blotch

on the parietals, frontal and supercil iaries. In al l detail s of
'

scutellation

these specimens agree with A. anhalifer ofCuba and are precisely

similar in color to five other specimens which were in possession of

the deal er from whom they were procured .

The form is that described by Garman as A. caymanas (Proc .

Am. Phil . Soc. , 1 887 , p. 276) in which the color variation seems to

be wel l fixed. One specimen of
'

A. angultfer in the Academy
’

s

col lection rather tends towards it , however , and it seems best to re

gard the form as a subspecies from some of the outlying keys and

islands .

Helicops angulatus (Linn ) .

One specimen from Trinidad (O
’

Reilly, 19 rows of scales ;
keeled ; loreal

'

present ; temporals, 1 - 3 ; Ventral s , 1 19 ; subcaudals,

65 pairs ; anal divided . Total l ength , 368 mm . ( tail

Color greenish ol ive. The light cross bands widen and end in a

red spot on the flanks . Underneath
, orange, with a row on each side,

of alternating dark blotches.

Scytale neuwiedi D . B.

One specimen from Guiana (O
’

Reilly, 19 rows of smooth

scales ; 8 superior labials, fourth and fifth in orbit ; 8 lower labials ;
2 nasals, posterior large a loreal which is long and narrow , hard to

distinguish from the prefrontal s ; 1 ante , 2 post- orbitals ; temporals ,
1 - 2 ; ventrals , 188 ; subcaudals, 83, undivided anal undivided

Total l ength, 91 4 mm . ( tail

Color , uniform reddish brown above, pearl white beneath ; l ustrous

and opalescent .

Bothrops atrox (Linn ) .

Two specimens from British Guiana
, (O

’

Reilly, col l . )

(a) 27 rows ofscales ; 7 upper and 8 l ower labial s ; ventrals, 196 ;
subcaudals, 42 pairs . Total length

, 635 mm . ( tail

(b) 27 rows of scales ; 7 upper and 9 lower labials ; ventrals , 195 ;
subcaudals, 59 pairs . Total l ength , 722 mm . ( tai l

Scal es broad and with a high , short keel , which does not extend to

the tip of the scale .

Color, gray ish ol ive with brown, black edged blotches on the back,
widening on the sides. Interspaces along the back, about eq ual in

length to the blotches. Abdomen yellow ,
heavi ly blotched with

dark brown .
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Bothrops lanceolatus (Merrem) .

Two specimens from Martinique
, (O

’

Reilly, col l . )

(a) 25 rows of scales ; 7 upper and 9 lower labial s ; ventrals ,
199; subcaudals, 69 pairs . Total length, 559 mm . ( tai l

( b) 25 rows of scales ; 7 upper and 9 lower labials ; ventrals ,
200 ; subcaudals, 69 pai rs. Total l ength , 61 0 mm . ( tail

Scales narrower than in atroaz, keel less marked and running to the

tip ofthe scale.

Color , gray above with pale brown rhomboidal blotches on the

back and smal l Spots on the sides , both very irregul ar . Abdomen

yel low, unspotted .

Bothrops jararaca (Neuw ied. )

One specimen from Brazil , (O
’

Reilly,
coll . ) — 27 rows of

'

scales ;
7 upper and 9 lower labials ; ventrals , 206 ; subcaudals, 57 pairs .

Total length, 635 mm . ( tail

Body scale much as in lanceolatus. Those on the muzzle propor

tionately rather larger . Angle of canthus l ess sharp.

Color, sage green , with dark transverse bands, widening on the

sides. Interspaces along the back are considerably longer than the

bands. An occasional dark Spot in the interspaces on the dorsal

l ine . Abdomen yellow, unspotted .

The specimens of Bothrop s given above are identified with some

hesitation . In fact the difficulty ofhuding any marked , substantial

characters
,
distinguishing these three species, suggests a doubt of

their right to ful l specific rank . In case they should be regarded

as subspecies of one widely ranging form , B. atrox, (Linn ) would

have priority .
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DECEMBER 5 .

The President, GENERAL ISAAC J VVISTAR, in the chair.

One hundred and thirty - eight persons present.

A paper entitl ed “ Earthenware of Florida , Col lections of Cl ar

ence B. Moore , by W. H. Holmes, was presented for publication .

DR. BENJAM IN SHARP made a communication on his recent visit
to the Hawaiian Islands . (No abstract) .

Heredity in the Social Colonies of the Hymenoptera.
—At the

meeting of the Academy held May 23 PROF . EDW. D . COPE,
referring to the question ofheredity in the social colonies of the Hy
menoptera, remarked that perhaps the strongest case that can be
made out against the theory of use - inheritance has been presented by
Mr. W. P. Ball , * viz . : that of

'

the variety of structure displayed
by the neuter members of

'

the colonies of ants and termites. Mr.

Bal l describes these briefly as fol lows :
But there happens to be a tolerably clear proofthat such changes

as the evol ution ofcomplicated structures and habits and social in
stincts can take place independently of use- inheritance. The won
derful instincts of the working bees have apparently been evolved

(at least in al l their later social complications and developments)
without the aid of use- inheritance nay , in spite of its utmost Opposi
tion. Working bees

,
being inferti le “ neuters

,

” cannot , as a rule,
transmit their own modifications and habits . They are descended
from countless generations of

'

queen bees and drones, whose habits
have been widely different from those of the workers , and whose
structures are dissimilar in various respects . In many species of

ants there are two, and in the leaf- cutting ants of Brazil there are
three

' kinds of neuters which differ from each other and from their
male and female ancestors “ to an almost incredible degree. ” 1 The
soldier caste is distinguished from the workers by enormously l arge

The Effects ofUse and D isuse . Nature Series, 1 890, P. 24 .

1Origin of Species. pp . 230, 232 ; Bates
’ Natural ist on the Amazons. Dar

win
“

is surprised that no one has hitherto advanced the demonst rat ive case of

neuter insects, against the we l l - known doctrine of inherited habit , as advanced
by Lamarck .

” As he just ly observes, “

it proves that w ith an imals, as With
p lants, any amount ofmodificat ion may be effected by the accumu lat ion of
numerous, sl ight , spontaneous variat ions, which are in any way profitable , w ith
out exercise or habit having been brought into p lay . For pecu l iar habits
confined to the workers or

,
sterile females, however long they m ight be fol lowed,

cou ld not possibly affect the males and ferti le females, which alone leave any
descendan ts.

”
Some sl ight modificat ion of these remarks, however, may

possib ly be needed tomeet the case of fact it ious q ueens,” who (probab ly through
eat ing part icles ofthe royal food ) become capab le of producing a few male eggs .
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less exacting character . In a second stage of evol ution the com
munity wou ld present the character ofa family of varied forms al l
of whose members would produce any or al l of

’

the types of form to
be found in it, under sl ight diversities of condition, j ust as now,

al l
species produce young of two sexes. The differences between the
members of an ant community are considerable in appearance, but
not so great essential ly as that between sexes . Final ly

,
in a third

stage of the history , the function of
'

reproduction came to be the
special office ofa few members of the community. This may have
been due to a deficiency of food accessible to certain individuals
aborting the reproductive powers ; but whatever may have been
the cause , a majority of individuals became steri le. The repro
ducing members of the community, however, have continued to pro
duc e al l of

'

the forms of the community . They produce steril e
workers and soldiers, sometimes of several forms , through heredi
tary infl uences . But this , says Mr. Ball

,
is evidence that inherit

ance can have no share in the process . He bel ieves that each one
of

'

the structural types of
'

the community is produced by the treat
ment accorded to the young by the workers , each generation for
itself. How excessive additions to structure can be produced by
starvation , he does not attempt to show .

As we have seen that the embryonic and paleontologic histories
distinctly negative the idea that each generation has been produced
by itself without inheritance , let us endeavor to read the riddle in
the light of the knowl edge we have gained from paleontology . We as
sume that the most specialized types , the soldiers, represent the f

'

er

til e type of
"

the species in Liassic time , when the family first appears,
or soon aft er . The process of change into workers and breeders has
been degenerative . In ants , as in the case of the many other animals,
sl ight differences in the supply of nutritive energy may prevent or

produce these degenerative processes, as it appears to do in the case
ofthe production ofthe sexes . (Experiments on lepidopterous larvae
have shown that excessive food supply produces females and deficient
supply produces males ) . In bees, the larvae of the female (queen)
recei ve the l argest food supply ; those of the males less ; and those of
the neuters the least of al l . How the food supply came to be varied
so as to produce the several types, in accordance with the exigencies
ofthe community , is a q uestion to be sol ved by future research .

Perhaps it was cl ue to variations in the suppl ies available at par
ticular times of the year ; and perhaps the ants thus acquired a habit
of

'

feeding and came to practise it intel l igently . It is enough for the
present purpose to have shown that it is more probable that the basis of

'

the enti re community
,
the original fertil e soldier, acquired his char

acters in the usual way : by use, and that al l other forms have been
derived from him by inheritance

,
modified by disuse 0 1° degeneracy ,

under the influence of variations in the food supply.
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DECEMBER 1 2 .

The President, GENERAL ISAAC J. WISTAR,
in the chai r .

Thirty - seven persons present .

The death ofJames \Vood Mason , a correspondent, May 6 , 1 893

was announced .

DECEMBER 19.

The President , GENERAL ISAAC J VVISTAR , in the chair.

One hundred and fif
'

ty- five persons present.

The death of General William Li l ly , a member, Dec. 1 , 1893 ,

was announced .

PROF . WILLIAM LIBBY , JR. made a communication on the

physical geography of the Hawaiian Islands . (No abstract. )

DECEMBER 26 .

REV HENRY C. MCCOOK , D . D . , in the chair .

Thirty - five persons present .

A paper entitled Homologies of the Alisphenoid and Petromas

toid Bones in Vertebrates ,
” by Henry C. Chapman , M . D . was

presented for publication .

The Publ ication Committee reported in favor ofthe publ ication of

the fol lowing papers in the Journal

Extinct Bovidae, Canidae and Felidae from the Pl istocene of the

Plains. By E . D . Cope .

Earthenware of Florida, Col l ections of Clarence B . Moore . By

W. H . Holmes .

The fol lowing° were ordered to be printed :
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NEW SPECIES OF FUNGI FROM VARIOUS LOCALITIES

BY J . B. ELLIS AND B. M . EVERHART.

HY M EN OM Y CETE S .

Agar icus (Tricholoma) subrufe scens E . E .

Pi leus carnose, convex - plane , 4 - 5 cm . across, l ight colored with a

reddish tinge , center darker, innate - fibrillose - squamose
,
not at al l

Viscose , flesh white and quite thin towards the margin . Lamel lae

unequal , rounded behind , very l ight flesh color, with a reddish tinge ,
especial ly where bruised 0 1

° broken , moderately crowded , 2 - 3 mm .

wide, substance rather thick . Tasteless , but with a strong farinose
smel l l ike that of a freshly cut cucumber. Stem of fibrous texture,
softer within and becoming hol low , about 8 cm . high and 1 cm . thick

below, subattenuated above , surface somewhat squamulose , about the

same color as the pileus , the whole plant assuming a distinctly red

dish tinge , more decided with age . Spores white , sub - globose, about

diameter .

In low, mixed woods , among decaving l eaves , Newfield, N . J. ,

Sept. to Oct .

Hygrophorus squamulosus E . E . , in E l l is Everhart ’
s North Am . Fungi , 2d

series, No. 1912 .

Carnose throughout and brittle . Pi leus hemispherical
,
expand

ing to convex , 3 - 4 cm . across , bright orange- red
,
becoming paler

especial ly around the margin , tomentose - squamulose
,
more distinctly

so in the disk , never viscose. Lamel lae emarginate—adnate, with a

sl ight decurrent tooth
,
l ight yellow, unequal , rather broad , moder

ately crowded , margins obtuse, at length pulverulent , inter

spaces only sl ightly rugose . Stem about 5 cm . l ong, 3- 3 cm .

thick
,
subatten uated above and slightly f

'

arinose at the summit, hol

low,
l ight orange with a deeper tint midway, often compressed and

curved . Spores white , oblong - ell iptical , 5— 6 X 3 Basidia clavate

cyl indrical
,
22— 25 X 33— 4 77. stipitate .

Near H coccineus Schaeft
"
. but the pileus is orange red , not scarlet

and only convex , not conical 0 1° ever viscose .

In low, swampy woods , amongst moss and decaying wood and

leaves . Newfield, N . J. , July to October .
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Myceli um hypophyl lous, superficial, sparingly branched, radiate ,
with sessi l e , globose hyphopodia as in Asterina Leemingii , forming

orbicular spots 2 - 3 mm. diameter or more or less confluent . Perithe

cia seated on the mycel ium , ovate, 635 diam . , pierced above ,
black. Asci oblong , obtuse , aparaphysate, abruptly short- stipitate ,
30— 40x 7—8u. 8- spored . Sporidia biseriate, oblong, l - septate and

sl ightly constricted at the septum , each cel l nucl eate , yel lowish - hya

l ine, 1 0— 1 2 X 3 Some of the perithecia contain oblong , hya

l ine, 2 nucleate styIOSphores 6— 7 X 3y .

This occurs on the same leaves as Asterina Leemingii E. E ,

but is dist inct in its ovate, smaller perithecia and smaller sporidia .

This last named species was described as having the perithecia de

pressed- globose
,
but they are real ly only convex or scutel late

,
and of

radiate - cel l u lar structure .

Hypocrea tenerrima E . E .

Spreading over mosses , decaying sticks, &c. , Nuttallburg, West

Va. , July , 1893 . (L. W. Nuttal l , No .

Perithecia gregarious , minute (3 clothed (except the black

apex) With a thin white tomentum ,
seated on a thin snow - White ,

tomentose - arachnoid subicul um . Asci cylindrical , 40 x 30 , without

paraphyses
, 8- spored. Sporidia uniseriate, oblong, obtuse, hyaline ,

5 with a single n ucleus in the center, (becoming uniseptate)?

This is closely al l ied to H . subcarnea E. and E , but differs in the

color ofthe subicul um , the black apex of the perithecia. the narrower

asci and rather longer Sporidia .

Hypocrea Virginiensis E . and E .

On partly dead leaves of Rhododendron maximum,
Nut tallburg,

West Va. ,
August

, 1 893. (L. W. Nuttal l ) .

Epiphyllous, stromata carnose , scattered, sub—hemispherical or de

pressed - tu rbinate, 1 - 2 mm . diam .
,
ofa yel lowish gray color , subtrun

cate above and obscu rely margined (when mature ) . Perithecia

b uried in the stroma , ovate , membranaceous, 1 1 0 - 1 5011. diam .

Ostiola hemispherical , prominent , black, broadly perforated and

sometimes col lapsed . Asci clavate- cyl indrical , p. sp. 40— 45 x 7

short - stipitate
,

filiform—paraphysate, 8- spored . Snoridia biseriate ,
oblong- fusoid

,
yel lowish - hyal ine, uniseptate, sl ightly const ricted at the

septum , obtusely pointed at the ends , 1 0— 1 2x3
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H viridens B. and C. seems to differ in its hidden ostiola

(ostiolis latitantibus) .

Nectria bicolor E . and E .

Ou dead twigs of Carya, Wilmington , Del . , Sept. 1893 . (Corn

mons
,
No.

Gregarious , perithecia ovate, sl ightly contracted at base, reddish
fiesh - color

,
250 diam . ,

clothed, except a small space around

the conic - papi l liform , darker colored ostiolum,
with clavate

, 1 - 2 sep
tate hairs hyal ine and 3- 4

,
u. thick at base , yellow and granu lar

roughened, and 5— 7,u thick at the rounded , obtuse , obl ique apex .

Asci clavate- cyl indrical
, p. Sp. 35—40 x 6— 7

,
u
,
pseudo paraphysate

,

8- spored, short stipitate. Sporidia biseriate, oblong, straight , hya

line , subobtuse, 7— 1 1 x 23— 33,u, 2 - 3 nucleate , continuous at first,

finally faintly uniseptate and slightly constricted.

The yel low color of the hairy coat is the same as in N sulphurea

E11. and Calk, but there is no subicul um ,

“ and in that species the

perithecia are not hairy , b ut simply pruinose . Fusarium episphoeri

cum C. and E . (Grev . V . p. 50) appears to be the conidial stage.

Lasiosphaeria striata E . and E .

On dead willow l imbs near Park Hil l , Ont . , Canada , May, 1 893 .

(Dearness, No.

Perithecia gregarious , subglobose , 3- 1 mm . diam . , fibrose - mem

branaceous, pale reddish - brown
,
thin and col lapsed above , fibrose

striate , seated on a thin , dark colored , crustaceo—tomentose subicu l um

extending along and blackening the l imb for several centimeters .

Asci clavate—cylindrical . sho
'

rt- stipitate, 1 00 - 1 1 0 K 7 8- spored

with filiform paraphyses. Sporidia crowded- biseriate , fusoid, hyaline ,
acute , 3 - 5 septate, 40 - 60 X 23
The young perithecia are filled with stylospores 20 - 27 X 3/J , 3

septate
,
hyaline .

Acanthostigma parasit icum E . E .

Paras itic on D iatrype stigma, Newfield, N J November , 1 892 .

Perithecia scattered, ovate, superficial, smal l ( 1 00— 1 1 211 high ) ,
clothed With stout, straight, rigid , spreading bristl es 50

ostiolum papilliforrn. Asci oblong, 55— 70 X 1 2— 1 5p.

, sl ightly over

topped by the abundant paraphyses. Sporidia fascicul ate, fusoid ,
multi — 1 2) septate, sl ightly curved , thickened above , yel lowish
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hyaline, 40— 70 x 4— 5u ( mostly 40— 50
,
u. long ) , 6—8— septate .

A. pygmaeum Sacc. and A. Clintonu Pk. , have sporidia ofequal

thickness throughout and in the latter, straight , but the three are
closely al l ied .

Rose l l iniaHystrix E . E .

Ou old hickory n uts , lying on the ground, Newfield, N. J May
,

1893.

Perithecia gregarious , ovate, obtuse , 1 1 0— l 2o
,
u. Wide , 1 30

high , rather thickly clothed al l over with short (8

black bristles. Asci (p. sp. ) cylindrical , 35— 40 x 6 short

stipitate, overtopped by the abundant , filiform paraphyses. Sporidia

uniseriate
,
short- el l iptical , pale olivaceous, sl ightly compressed , 5— 6

long
,
about 2 3,u. thick and broad .

Differs from the other bristly species in its smal ler compressed

sporidia.

Ceratostoma cort icolumE . E .

On the inside of cast- of'fbark of Ailanthus decaving on the ground ,
Newfield, N . J. , March 2 1 , 1893.

Perithecia gregarious, globose about 3 mm . diam . or less
,
mem

branaceous, black and rough, at first buried in the bark
,
with only

the point ofthe cylindrical ostiolum erumpent , at length more or less

distinctly superficial by the weathering away ofthe bark . Ostiolum

about as long as the diam . of the perithecium , smooth and black at

the apex
,
straight. Asci cylindrical , p. Sp. about 75 x 7 para

physate
‘
? Sporidia uniseriate, el liptical , continuous, brown, 1 2— 1 4

X 6— 7 ,

Differs from C. brevirostre (FL ) , in its rough perithecia and

rather smaller sporidia, and from C. Thefrryanum, i n its much smaller

perithecia.

Ceratostome l lamicrosporaE . E .

Ou a rotten beech log, Alcove, N Y . Sept , 1 893 . (C. L. Shear ,
No .

Perithecia buried in the wood, finally suberumpent , scattered,
minute ( 1 50/J. ovate - globose , membranaceous, contracted

above into a cylindrical ostiolum 200— 30011, long. the apex erum

pent and slightly proj ecting. Asci clavate, aparaphysate , 16 x

Sporidia col l ected in the swol len apex of the ascus, allantoid , hyaline,
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more scattered mode ofgrowth and its longer , narrower, fusoid, ( not

ovate- oblong) Sporidia.

Teichospora nuois E . E .

On old hickory nuts lying on the ground, Newfield, New Jersey.

May, 1893.

Perithecia scattered or loosely gregarious , superficial or erumpent
superficial, black , smal l , conic- hernispherical, 1 25 broad

,

1 00— 1 1 011. high , With a papi l l iform ostiolum, finallycol lapsing above .

Asci oblong- cyl indrical , 70— 75 X 1 2 abruptly contracted at base

with a v ery short, nodul ar stipe. Paraphyses filiform. Sporidia

obliquely uniseriate, or subbiseriate , ell iptical , yel low (becoming

brown or even Opake) , about 5- septate , with a longitudinal septum

more or less perfect, sometimes constricted in the middle , 1 4— 18 X 8

Comes near T. Emilm Fabre , but perithecia much smal ler and

not Sprinkled with any white powder .

Didymosphaeria vagans E . E .

On dead limbs of Ostrya, Carya, and Ulmus, London , Canada.

May
,
1893. (Dearness Nos. 2 1 1 0, 2 1 1 3 , 2 1 13 B . )

Perithecia densely gregarious, smal l , 3— 3 mm . diam . white inside,

covered by the epidermis which is raised into pustules and blackened

directly over them and finallypierced by the papil liform ostiolum. Asci

clavate , paraphysate, 8- Sp0 1
‘ ed, gradual ly narrowed toward the base ,

1 00— 1 1 0 X Sporidia uniseriate , el l iptical , brown , uniseptate ,
scarcely constricted

,
1 5— 20 X 9

Differs from D . epidermidis (F in its l arger sporidia and peri

thecia white inside and from D . nitidula Sacc. , in its smal ler peri

thema and sporidia.

Sphaere l la phragmitis E . E .

Ou dead leaves ofPhragmites communis
,
Pine Indiana. Sept ,

1893 . (Prof. R. A . Harper ) .

Perithecia scattered, globose , 1 00— 1 1 011. diam . , pierced above ,
buried in the parenchyma of the leaf, but Visibl e by transl ucence.

Asci oblong - cyl indrical , short- stipitate , 30— 45 X 7 aparaphysate,
8- spored . Sporidia b iseriate. clavate - piriform ,

1 - septate and scarcely

constricted
,
sometimes slightly curved, hyaline, 9— 1 2 x 3— 4

,
u. Differs

from S. lineolata (Rob . and Desm . which also occurs on Phragmites,
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in its scattered perithecia and smal ler sporidia. On the culrn and

lower part of
'

the leaves is a Stagonospom (S. P/wagmitis E. and E ) ,
which appears to be the stylosporous stage of

'

the Sphazrella. The

sporules are oblong- el l iptical
,
2— 3- nucleate

,
yel lowish - hyal ine, very

abundant
, 1 0— 1 2 X 3— 4 'l. in perithecia about the same as the asci

gerous perithecia.

Sphaere l la Chimaphilae E . E .

Ou l iving leaves of Chimaphila umbellata, Faulkland Del . May,
1887 . (Commons , No .

Spots amphigenous
,
2 - 3 mm . diam . concave above

,
orbicular

,
with

a sl ightly raised border
,
dark with a lighter center and mostly sur

rounded by a dark colored area of greater or less extent . Perithecia

amphigenous , seated on the spots and on the b lackened area around

them , innate with the apeX erumpent , 75 diam . Asci cyl indric

ob long
,
subsessile, 40— 45 X 6 Sporidia subbiseriate

,
oblong

f usoid, uniseptate, hyaline , not constricted , 7— 8 11 2 The larger

spots are indistinctly zonate.

Allied to S. Vaccinii Oke . but in that there are no definite spots

and the Sporidia, as shown by an examination of authentic specc .
,

are longer ( 1 2— 15 X 1 3— 2p.) or (Sec . Oke . 1 2— 18X 1 3— 2

Physalospora Ambrosiae E . E .

Ou livmg leaves ofAmbrosia trzfida, Racine , Wis . Sept. 1893.

(Davis, No .

Spots irregular]y ell iptical or sub - orbicular
, 3— 1 3 cm . diam .

, rusty

brown , surrounded by a light yel low aureole. Perithecia ovate
,

about 2oo/l. diam . , the perforated apex strongly proj ecting above and

the rounded base equally prominent below . Asci cl avate- cylindrical
,

60— 70 X 1 0 subsessile, paraphysate, 8- spored . Sporidia uni

seriate below , subbiseriate above, ob long- el l iptical , hyal ine , continu

ous
,
2— n ucleate , 1 0— 1 2 X 6— 7

Leptosphaeriamuricata E . E .

On leaves ofAndropogon muricatus, St . Martinvi l le , La. (Lang

lois ) .

Perithecia scattered , lying in the channels between the nerves of

the leaf and covered by the epidermis, With the apex and papil l iform

ostiolum sl ightly proj ecting, subel liptical , 1 50 in the longer

diam . Asci sl ender
,
sub - cyl indrical , 65— 70 X 5 paraphysate

,
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8- spored, short—stipita te. Sporidia overlapping- uniseriate
,
short

fusoid
,
yellowish

,
2 - septate, scarcely constricted , 1 0— 1 1 X 23

mostly not over ends acute.

Differs from L. Michotii West, in its el l iptical perithecia, slender

asci and shorter , fusoid pal er sporidia.

Ophiobolus Andropogonis E . E .

On dead leaves of Andropogon mw icatus, Lou isiana . (Langlois) .

Perithecia scattered, subcuticular , ell iptical , 220 in the

longer diameter , the apex and papil l iform ostiolum s lightly promi

nent. Asci clavate- cylindrical, 60 —SOX 8 short- stipitate, with

abundant paraphyses. Sporidialinear, yel lowish, multiseptate , mostly

straight, 40— 80 X 2
In the North Am. Pyrenomycetes this was incl uded in 0 . Medusae

E. and E . , but it is distinct on account of its much shorter asci and

sporidia, as wel l as its smal ler, ell iptical , glabrous , more distinctly

prominent perithecia. The habit , however , is the same .

Diaporthe (Chorostate ) Dircae E . E .

On dead and nearly decayed l imbs of Direct palust
f

ris, London ,
Canada. July , 1892 . (Dearness, No.

Perithecia in subcircinate groups of 1 2— 20, buried in the surface

of the wood, depressed- globose
, 3— 3 mm . diam . , whitish inside, with

ostiola convergent and erumpent in a l ittle fascicle , j oined together

below , their short - cyl indrical , 3 mm . long apices free and sl ightly

proj ecting through the ruptured epidermis . Asci clavate - cylindrical ,
50— 60 X 6 paraphysate . Sporidia biseriate, oblong- fusoid, straight,
4 - nucleate

,
hyaline

, 1 1— 1 3 X 23
There is no black circumscribing line around each separate group

of perithecia , but a continuous black line or st ratum running along

for some inches in extent
,
in the wood beneath the perithecia.

Diaporthe (Chorostate ) Juglandis E . E .

On dead l imbs of Juglans cinema, Alcove, N Y . Aug. 1 893. (C.

L. Shear, No.

Perithecia buried in the unchanged substance of the inner bark

without any circumscribing line, circinate , 6— 1 2 together , globose ,
400 diam . ,

with slender necks converging and rising through

the bark , terminating in a dense fascicl e of short- cylindrical or hem

ispherical, broadly perforated ostiola, erumpent in a small , convex ,
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has longer
,
coarser ostiola and longer , narrower asci, with constricted.

sporidia.

Pseudovalsa ulmicola E . E .

Ou dead elm limbs, London , Canada . May
, 1 893 . (J. Dear

ness,

Stroma orbicular or ell iptical , 3- 1 cm . diam . or by confluence

becoming irregular and much larger , formed of the whitened sub

stance of the bark and surrounded
'

(in a horizontal section) by a

black line . Perithecia ovate- globose, 3- 3 mm . diam . , entirely buried

in the bark and penetrating nearly or quite to the wood , 8— 20, sub

circinately arranged , their necks converging and the hemispherical ,.

perforated ostiola erumpent in a minute fascicle perforating the epi

dermis, but scarcely rising above it . Sporidia al lantoid , yel low

brown , 20— 28X5 1 - 3- septate, ends obtuse and often swol len .

The specc. were rather old and the asci dissol ved.

Hypoxylon discoideum E . E .

On bark of dead stems of the cl imbing var. ofRhus Toxicodendron,

Newfield, N . J. Dec. 1892 .

Stromata gregarious, subseriate, erumpent- superficial, black (when

mature) , 2 - 3 mm . diam .
,
at first hemispherical , then with the thin

margin sl ightly raised from the bark so as to become subdiscoid , with

quite a resemblance ( outwardly) to Hypocrea Schweintzii Fr.

Ostiola papil liform ,
at length often umbilicately col lapsing. Sporidia

oblong, straight or sl ightly curved , pale brown, 2 - nucl eate. 8—1 1

(mostly 8- 1 0) x3 The SpecC. were old and the asci had dis

appeared .

Tryblidium Ohiense E . E .

On rotten wood , Ohio . (Morgan )
Perithecia gregarious , oblong or oblong- el liptical , 1— 1 3X 3— 3 mm .

straight or slightly curved
,
black

,
roughish, with 1— 2 deep longi

tudinal striae on each side of the loosely closed lips, ends sub - acute

or obtuse. Asci cyl indrical
,
subsessi le, densely paraphysate , 75— 80

X 8— 1 0 ,
u
, 8- spored. Sporidia uniseriat e, oblong- el liptical , unisep

tate , hyal ine at first, becoming brown , 1 2— 1 5 X 4

This would come under Mytilidion , but the perithecia are flattened

above and the lips separated by a de ep cleft.
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Tryblidiella pygmaea E . E .

On weather- beaten wood, Ohio . (Morgan) .

Perithecia gregarious, semi - immersed , acutely el l iptical , black ,

not striate , 3- 3 mm . long, lips incurved, not closed, exp0sing the dark

colored disk . Asci clavate, 60— 75 X 1 2— l 5
,
o, subsessil e , with fili

f
'

orm
,
branched paraphyses . Sporidia biseriate, clavate, 3- 4 - septate

,

20 X 6 hyaline becoming brown .

Has the same habit as Glom
'

um lineare.

D ISCOM Y CETES .

Lachnellulamicrospora E . E .

On bark of spruce trees , New Harbor, Newfoundland . May ,
1893. (Rev . A. C. Waghorne) .

Sessil e or very short- stipitate, 2 - 3 mm . across, cup shaped, (nearly

closed at first) , margin fringed and outside clothed with a dense coat

of rufo- cinereous 70— 80 X 3311 , stout, rough, simple or regularly
branched

, subfasciculate hairs . Disk pale
"

orange when fresh, sub

ruf
’

ous when dry . Asci clavate—cylindrical , subsessi le, 55— 60 X 6— 7
,

paraphysate , 8- Spored . Sporidia uniseriate, globose, hyaline, smooth,
about 33,u. diam.

Has the general appearance of Lachnella corticalis (Pers )

Cyathicula quisquiliaris E . E .

On decaying leaves, petioles, & c. , lying on the ground in woods ,
Nuttallburg, West Va. May

,
1893. (L. W. Nuttal l) .

Gregamous, sessi le , 1 —1 3 mm . diam . ,
cup—shaped

,
disk pale, with

a tinge of brick color when dry
,
dul l

,
dirty white and furfuraceo

squamulose outside, margin distinctly cleft- toothed and incurved

when dry . Asci cylindrical , subsessi le, 55— 65 X 6 with filiform

paraphyses scarcely thickened above. Sporidia uniseriate, or sub

biseriate above, el l iptical , hyaline, continuous, 6— 8 x 3— 4
,

Dermat ea simillima E . E .

Ou bark of Ace)" r'

ub'

rum, cut for firewood, last winter. Newfield,

N. J. Oct . 1 893 .

Cespitose or subseriate . but some times standing singly . Ascomata

short stipitate, yel lowish - ol ive, disk concave, becoming nearly plane ,
with a thick, obtuse margin, outside reddish , stipe stout, about 3 mm .

long arising from a reddish carnose stroma. Asci clavate , 80— 1 00 X
1 2 Paraphyses stout, thickened , colored and subundulate
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above . Sporidia biseriate, oblong, hyal ine, granular and nucl eate,
1 4— 1 6 X 6—7

,

Differs from D . olivacea Ell., in its carnose stroma and smal ler

asci and sporidia .

Belonidiumminimum E . E .

Ou dead stems of Amlia racemosa, Granogue, Del . Aug. 1 893.

(Commons NO.

Scattered, erumpent, sessile, pale rose color, minute (90

sub - discoid, i ndistinctly margined, subgelatinous furfuraceo- pilose, or

nearly glabrous. Asci clavate- cyl indrical, aparaphysate, subsessile,
45— 55 X 6 8- spored . Sporidia biseriate, fusoid, sl ightly curved,
hyaline, 3- septate, not constricted, subacute, 1 4—20 X 3— 33,u..

Outwardly hardly distinguishable from Peziza exigua Ck. , but

asci twice as large and aparaphysate and sporidia nearly three times

as large and 3 - septate.

Cenangium tuberculiforme E . E .

On dead twigs of Ilex glabra, Newfield, N J Nov. 1893.

Ascomata coriaceous
,
thin, densely cespitose on an erumpent, yel

lowish stroma, forming tubercular masses 3- 1 cm . diam . , l ight yel

low and furfuraceo - squamulose outside, with the margin entire, white

and sl ightly incurved
,
urceolate

,
2 - 3 mm . diam . , hymenium pale

brick- red contracted below into a short
,
thick, stipe—l ike base . Asci

clavate—cyl indrical
,
40— 50 X 4 8- spored . Paraphyses fil iform ,

simple or dichotomously branched above not distinctly thickened

at the apex. Sporidia obl iquely uniseriate, el l iptical, hyal ine, con

tinuous, 2 - nucleate
, subinequilateral, 5

—6 X

In drying the margin of the cups becomes incurved , and there is a

tendency of the opposite sides to rol l together.

Pat inella vagans E . E .

Ou dead twigs ofLindem Benzoin, Guyancourt, Del . and on dead

stems of Eupatorium sessihfolium, Granogue, Del . Aug. 1893.

(Commons Nos . 2257 and

Scattered , erumpent, sessi le , small ( 3- 3 pale fiesh- color,
concave, with a darker, sl ightly raised margin closely embraced by

the ruptured epidermis, substance soft, carnose. Asci clavate- cylin

drical, short stipitate, 40— 45 X 6 8- spored. Parphyses stout ,
gradual ly thickened to the tips . Sporidia uniseriate or biseriate
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ing. Asci 300— 400 X 8 with filiform sporidia , multinucleate,
becoming multiseptate , nearly as long as the asci , about thick .

SPHJEROPSIDEAE AN D M ELAN CON IEAE .

Phyl lost icta kalmicola (Schw ) .

D epazea kalmicola Schw. , Syn . N . Am. , No. 181 2 , (pr. p) . On

l iving leaves of Kalm'ia latifolia. Newfield, N . J. April , 1893 .

Spots amphigenous, orbicul ar, 1 - 2 mm . diam white, with a dark

purpl e margin shading off into reddish- purple. The white is less

conspicuous below. Perithecia epiphyl lous, depressed globose , sub

cuticular
,
black, 1 00— 20011. diam . , sometimes concentrical ly arranged

on the spots, semi - erurnpent, but closely covered by the transparent

cuticle which is often stel l ately cleft, but not refiexed, rather broadly

pierced above. Sporules oblong el l iptical , hyal ine, minu te (2— 3 X

The Depazea lcalmicola. Schw. , embraces both a Sep tom
'

a and a

Phyllosticta, not outwardly distinguishable ; the former issued in de

Thfimen
’

s Mycotheca, No . 1 494 , Ell. N . A . F. 344 , Roum . F. G.

2327 and Rab . F. E . 2792 . E11. and Everhart, N . A. F. ,
2d Ser.

266 1 is a different thing, the spots having a raised border and the

sporu les being longer . The label to this l ast No. is erroneous . It

should read on Kalmia angustifolia, and the Syn. ,

“ Sphaer
'ia. kalmi

accola shou ld be canceled .

Phyl lost icta lat ifol ia E . E .

On leaves ofKalmia latijolia, Newfield, N . J. May, 1893 .

Spots amphigenous , orbicu lar 3 - 5 mm. diam . , rusty brown w1th a

shaded, dark red border, indistinctly zonate. Perithecia buried
,

1 50— 200 g. diam . , the apex rupturing the epidermis but hardly erum

pent
,
ci rcinately arranged so as to leave an empty Space in the center

of the Spot. Sporules acutely and narrowly el liptical , hyal ine,
6— 8X 2 3 on basidia about as long as the Sporu les.

Differs from Ph. kalmicola (Schw.) in its brown, subzonate

spots, circinate perithecia and larger sporules .

Phyl lost icta discincola E . E .

On l eaves of Forsythia Cult , Washington , D . C. , Com. D . G.

Fairchild .

Spots amphigeneous, grayish - brown , 1 - 3 mm . diam . , suborbicular,
bounded on both sides by a distinct raised line giving the appearance
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of a round disk on the face of the leaf. This l ine is more pronounced

and the Spots are rather pal er below . Perithecia amphigenous,
black

, 1 00— 1 1 011. diam . pierced above, only the apex erumpent.

Sporules el l iptical , ol ivaceous, 4— 5 X 2 3
Distinguished from Ph. Forsytltice Sacc. by its discoid, smal ler

Spots . It also grows on a different Species ofForsythia.

Ou the same leaves there is an Ascochyta with sporules 7— 10 X 2 3p.

and also Discosia maculicola Ger .

Phyl lost icta confert issima E . E .

Ou l eaves or UImusfit lva
,
Louisvil le

,
Kansas . Oct . 1893 . (Bar

tholomew No.

Spots amphigenous , orbicu lar, 4— 6 mm . diam . , definite, of a uni

form dark brick - red color . Perithecia hypophyllous
,
numerous ,

minute, diam . , perforated above, scarcely visible without a lens.

Sporules al lantoid, hyaline, 3— 4 X
Has the same habit as Phyllosticta (Phoma) Virginiana Ell. and

H alst.

Phyl lost ictamoricola E . E .

On leaves of young seedl ings of illorus mbra, Belvue, Kansas .

Oct . , 1883. (Bartholomew No .

Spots amphigenous, l arge, red - brownat first , then whitening out

w ith a brick- red, shaded margin , i rregular in shape 1 - 2 cm . diam .

P erithecia amphigenous, subdiscoid , brown, perforated above , 1 00

1 1 0/f. diam . Sporules oblong or clavate - oblong or subel liptical
,

hyaline
,
2 - nucleate

,
5— 8X 2 3— 3

,

Ph. morifolia Pass . is on discoid spots and has sporul es only

Phyl losticta orbiculaE . E .

Ou leaves ofNasturtium Armomcia, London,Canada. July, 1893.

( Dearness No .

Spots amphigenous, orbicular, thin, white, 1 — 1 3p. diam . with a

narrow, l ight colored margin on both sides of the leaf. Perithecia

mostly epiphyllous, discoid, black , 80 diam . , erumpent- super

ficial. Sporules oblong- el l iptical or ovate, hyal ine or subolivaceous,
4— 6 X 2 3— 3 1 .

Differs from Ph. anceps Sacc. in its broader
,
differently shaped ,

subolivaceous sporul es .
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Phyl lost icta Ir idis E . M .

Ou l eaves ofIris versicolor, Green Cove Springs, Fla. Apri l 1 2
,

1 884 , (Dr. Martin ) , and Ann Arbor , Mich . July 1 2 , 1 892 .

(Harriet L. Merrow ) .

Perithecia amphigenous, minute , buried in the leaf, with only the

papilliforrn apex visible, 4 - 6 together on smal l ( 3- 1 dark

purple Spots thickly scattered over the l eaf which at l ength becomes

reddish- brown and dead at the apex and along the sides . Sporules

oblong- cyl indrical , hyaline, nucleol ate , 9— 1 1 X 23,u, abundant. The

Spots soon become dirty white in the center.

The Florida specc. lack the white center in the Spots
,
and are not

as wel l developed as the Mich . spece . but are evidently the same .

Judging from the description and the spec. in F. Gal l . 238, this is

very distinct from Asteroma tenerrimum Grogn.

Dothiore l laHippocastani E . E . , N .A. F. 2941 , F. Columbiani 72 .

On dead limbs of E sculus Hippocastanum, Newfield, N J May

1893.

Stroma subcuticular
,
seated on the surface of the inner bark, ellip

tical , grayish , about 2 mm . diam . ,
often seriate - confluent

,
the apex

erumpent through the slightly raised
,
i rregularly ruptured epider

mis . Perithecia 8- 1 2 in a stroma , ovate- globose , whitish inside ,
1 00— 1 50

,
u. diam . , contracted above into short necks with their papil

liform ostiola barely erumpent in the dark colored disk . Sporu les

oblong - fusoid, hyaline , continuous, at first granular with several oil

globules, 20— 25 X 5 on pedicels shorter than the sporules.

Dothiore l la Mal i E . E .

On dead apple tree limbs , Cuba, Ills . May 1 1 , 1893. (Barthol

omew No.

Stromata scattered
,
orbicular or el l iptical

,
1 - 2 mm . diam . , at first

covered by the epidermis
, final ly erumpent and loosely embraced by

its ruptured margin . Perithecia globose
,
white inside , 3—3 mm .

diam . , buried in the substance of the soft, dark colored stroma , with

only their minute papil l iform ostiola Visible . Sporules oblong, hya

line
,
granular

,
1 8— 20 X 4 on stout basidia about as l ong as the

sporules.

Vermicular ia pe talicola E . E.

Ou decaying petals of Liriodendron Tulipifem ,Wilmington ,
Del .

June , 1893. (A . Commons ) .
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with only the apex erumpent, subglobose, about 750. diam. , dark

colored . Sporules acicular, 1 2— 20 X 1— 1 faintly nucleol ate .

Septor ia gigaspora E . E .

On l eaves of Celtis occidentalis, Rockport , Kansas . Sept. 2 , 1893 .

(Bartholomew ,
No.

Spots amphigenous , orbicul ar, dirty brown , zonate , center white ,
margin definite but irregul ar

,
grayish - brown below

, 3- 1 cm . across.

Perithecia buried in the substance of the leaf, globose , 1 50— 200

diam . , covered by the blackened epidermis which is pierced by the

subconical
,
perforated ostiolum. Sporules vermiform - cylindrical ,

nearly straight
,
somewhat narrowed below, hyaline , granu lar, becom

ing multiseptate, 75—1 00 X 6— 8
,

Not to be confounded with Hendersom
’

a celtifolia Oke. , on the

same host.

SeptoriaMedicaginis Rob . Desm.

The specc. ofthis species in Desm . Plantes Crypt. de France, No .

1 728, have the sporules mostly 3 - septate , and being without any true

perithecium are referable to the genus Sep togloeum. Specimens sent

from Canada, by Mr. Dearness
, on Medicago lupulina, agree with

Desm . specc. only the sporu les are shorter ( 1 4— l 6 x instead of

1 5— 2Ox 3,
o. which is about the size of those in Desm . EXsicc. The

Canada speco. also have the sporules only nucleate and not distinctly

septate, but as nucleate spores often become septate, and as the Can

ada speco. agree in other respects with those issued by Desm . as

Sep toria Medicaginis, we have no hesitation in call ing both the same

thing— Sep togloeum
‘

Medicaginis (Rob. Desm . ) Gloeosporium

Medicaginis E .& III p. 1 04 , is probably the same

thing
,
the Specc. now having the spores uniseptate.

Myxosporium luteumE . E . N A. F. 2953 . Fungi Columbiani, 1 50 .

On bark of Cargo. tomentosa, Nuttallburg, West Va. June , 1893 .

(L. W. Nuttal l , No .

Stroma globose- conical , l ight yel low, 3— 1 mm . diam . , sl ightly sunk

in the inner bark, unilocular and Opening by a single pore . The

surface of the inner bark around this pore is of
'

a pale slate color
,

the colored portion definitely l imited by a black line so as to form

an irregular circle about 2 mm . across , but this l ine does not pene

trate the bark . Sporules navicular - oblong, hyal ine , obtuse , 1 0— 1 1 X
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4— 5p. with 1 - 2 large nuclei . Basidia slender - cyl indrical 1 5—20 X
Mass of exuded sporules flesh- color .

Gloeosporium apocryptum E
,

E . , Journal Mycol . IV , p 52 var . ramicolum E .

E . ( Gloeospom
'

um N eg zm din is E . E .
,
in

Ou smal l dead l imbs of Negundo aceroides, near Wilmington,
Del . June , 1893 . (A . Commons , No .

Acervul i covered by the blackened epidermis, variab le in size 3- 3

mm . diam .
,
round or irregular in shape , pustul iform . Conidia

oblong
,
rounded at the ends

,
sometimes sl ightly narrowed in the

middle , 1 2—1 5 X 4
Harknessia thujina E . E .

On inner surface of white cedar bark ( Cupressus thyoides) peeled

off and left lying on the ground
,
Newfield

,
N J Nov. 1893.

Acervuli buried in the bark
,
short- elliptical , black , about 3 mm .

in the longer diameter
,
opening by a smal l pore and finally discharg

ing the Opake, acutely ell iptical , 1 2— 1 6 X 9 spores with persist

ent, hyal ine pedicels 1 6 l ong. There is no appendage at th e

apex of the spore which is merely obtusely pointed. The surface of

the bark is only raised into sl ight pustules which at first are scarcely

noticeable.

Gloeospor ium boreale E . E .

On Salimsp. Newfane, Vt. Sept , 1893. (A. J Grout, No .

Spots orbicular, l arge 4 - 5 mm . diam . ,
brown, soon confluent and

occupying the greater part of the leaf which turns l ight yellow

around them . Acervuli numerous,
’

small
,
hypophyllous . Conidia

abundant
,
clavate- cyl indrical , hyal ine, continuous, 7— 1 2 X 1 3— 2p.

issuing in short light- colored cirrhi which soon become amber colored .

Resemb les G. Salicis West . , but that species is epiphyl lous and

the conidia ( sec. Cavara) are 1 4— 1 6 X 8p. .

Gloeospor ium Osmundae E . E .

Ou pinnules of Osmunda cinnamomea, Munith , Jackson Co. ,

Mich . Aug. 1893. (G. H. Hicks , No.

Acervuli innate , numerous , minute , on yel low- rnargined, brown

spots , discharging the subglobose, conidia
,
in short

,
white cirrhi,

on both sides of the pinnule.

Cyl indrosporium Glyceriae E . E .

On leaves of Glyceria nervata
,
Racine, Wisconsin . Aug , 1 893.

(Dr . J. J . Davis, No .
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Spots narrow- el liptical , dirty white, with a purple border , 4 - 6

mm . long by 1 3- 2 mm . wide, or often confl uent for one or more cen

timeters. Acervul i 1—4 in the center of the spots, amphigenous,
but more distinct above, 1 00— 1 5011. diam . Conidia cylindrical ,
1 5— X 30 2 3— 3

,
u
, nucleate and apparently becoming 3- septate, hyaline,

straight or slightly curved .

This is a very different thing from Sep toria Tritici Desm . ,
as

shown by the diagnosis and specc. of that species
,
and can not be a

Sep toria as there is no perithecium .

Cyl indrospor ium Calamagrost idis E . E .

On l iving leaves of Calamagrostis Canadensis, Berryvil le, Wis.

June, 1893. (Dr . J. J. Davis, No.

Spots linear, 3- 1 cm . l ong by 1 - 1 3 mm . wide, white , with a pur

plish border . Acervul i epiphyllous, seriate , 1 50 diam . Con

idia filiform
,
curved , 40— 60 X 1 3 multinucleate, (becoming

narrowed to a fiagelliform tip at one end, the other

end more abruptly narrowed . The conidia ooze out in small
,
amber

colored masses .

This is very difl
’

erent from Gloeosporium graminicolmn E . E.

in Journ . Mycol . V . p. 1 54 .

Cyl indrosporiumToxicodendri (Curtis ) ( in Herb . Curt is) .

Septor ia Tox icodendr z
’

Curt is, in Peck ’

s 29th Rep .

Gloeospom
'

um Tox icodendr i E . M .
, Journ . Mycol . I , p . 1 16 .

Ou l eaves of Rims Toxicodendron, not uncommon , Eastern and

Middle States , Canada and Iowa.

Spots reddish - brown above
,
whitish below

,
subangular, 1 3 3 mm .

diam . ,
margin darker. Acervul i mostly hypophyl lous

,
250— 400

diam. , covered by the b lackened epidermis which is raised into prom

inent pustules resembling perithecia. Conidia cylinrical, greenish

hyaline
,
nucleate and faintly 1 - 3- septate, 30— 60 X 2 3

A re- examination of the spec . of Gloeosporium Toxicodendri E .

M .
, Journ . Mycol . I, p. 1 1 6, shows that the spores were erron

eously described and that they are in real ity as above stated. Prof.

A . J. McClatchie sends this from Pasadena , Gala on leaves of

Rims d'iversiloba, agreeing with the spece. on Rims Toxicodendron,

only the acervul i are mostly epiphyl lous. In al l the specc. the

acervul i finally col lapse.
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Sporules
,
thus forming an orange- colored dusty mass

,
reminding one

ofPeridermium.

Differs from M .sitophila Mont . and M Martini E. S. , in the

character of the conidia.

Ramularia ret iculata E . E .

Ou leaves ofOsmow hizaWaterford , Wis. June , 1891 . (Dr. J J.

Davis
,
No.

Conidia oblong or cylindrical
,
hyaline

,
mostly continuous, 1 2— 25

X 1 3 on very short hyphae, forming minute, but dense white

tufts seriately arranged along the nervelets of the leaf, on black,
dead (often marginal ) spots of irregular shape and 1— 3 mm . in diam

eter.

Piricu lar iaparasit ica E . E .

Parasitic on Phyllachom graminis (Pers ) , on E lymus Virginians,
Kenosha Co. , Wis . Aug. 1 893. (Dr . J. J. Davis , No.

Densely t ufted, grayish - white. Hyphae erect, simple or forked

above, Sparingly septate, hyal ine , 70— 1 10 X 3 Conidia terminal,
narrow ovate or obclavate

,
hyal ine , becoming 2—3— septate , 1 5— 22 X

5 7

The fungus forms a fringe around the margin of the Phyllachom

stroma. The hyphae and conidia much resemble those of P . Oryzae

Cavara .

Menispora acicolaE . E . , N . A. F.
,
2965 .

On fallen leaves ofPinus rigida, Newfield, N . J June , 1893.

Evenly eflused so as to form a thin pubescence , gray at first, but

soon becoming darker . Hyphae erect, simple , brown , sparingly and

distantly septate
,
slender

,
100— 1 1 0 X 3

,
u.. Conidia cylindric- fusoid

continuous, slightly curved hyaline, about 1 2 X 1 3 with a slender

bristle at each end about long.

The conidia are smaller than in M. ciliata Cda.

Dicoccum populinum E . E .

On leaves ofPopulus grandidentata, Iowa City, Iowa, June , 1889.

Hypophyl lous
,
on suborbicular

,
l ight brown spots, 3 4 mm . diam . ,

with a narrow dark margin .

Conicliaovate—oblong , 1 - septate , ol ivaceous, 1 4— 18 X 6 rounded

or subtruncate above
,
narrowed and subacute below , sessi l e, without

any Visible hyphae
,
forming an olvaceous layer on the spots.
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Dicoccum nebulosum E . E .

Ou Fraxinus Americana, Sept ,

’

93, Wisconsin. (Dr. J .J Davis) .
Hypophyl lous , spots none . Conidia obovate- oblong , ol ivaceous,

1 - septate, 1 1— 1 3 X 4 0 , apiculate below ,
rounded above sessile, l ike the

preceding species scarcely constricted
,
and with the septum above the

middle , but differing in the absence of any spots and smal ler conidia

which form faint olivaceous , more or less confluent patches , without.

any distinct hyphae.

Cladosporium nigrellum E . E .

On bark ofR. R. ties, Nuttallburg, West Va. Oct . , 1 893. (L.

W. Nuttal l , No.

Hyphae densely tufted , septate, subequal , 1 50 200 X 5 tuft s

effused , subcontinent, forming a bl ack, vel vety coat extending over the

surface of the bark indefinitely, with the same habit as Macrosporium

nigrellum C. E . Conidia smoky hyaline, becoming pale brown ,
variable in size , the smal ler ones ovate , contin uous or uniseptate,
6— 8 X 5 1. the l arger ones oblong- el l iptical or subcyl indrical , 2— 3— sep

tate , 1 2— 1 5 X 5

Clasterisporium olivaceum E . E .

0 11 old corn stalks
_(Zea ikfays) , Newfield

,
N . J Mav 1 4 , 1893 .

Forms a thin , dark olive laver (becoming nearly black) , composed

of much branched , creeping hyphae , hyaline at first , becoming

brownish and closely appressed to the matrix . Conidia cyl indrical ,
4— 8- septate

,
constricted at the septa

,
obtuse

,
20— 25 X 6 u arising

directly from the creeping hyphae without any Visibl e pedicel .

Cercospora exotica E . E .

Ou leaves of some cul tivated water li ly in an aq uarium on the

World’s Fair Grounds
, Chicago, Ill . Oct . , 1893 . (E . F. Smith) .

Spots epiphyl lous , orbicular, smal l ( 2 4 dirty - brown , with

or without a sl ightly raised border. Hyphae densely fasciculate,
subolivaceous, simple or with a short, rudimentary branch above,
25— 40 X 2 3 Conidia slender , l inear, multiseptate, hyal ine,
80— 1 50 (exceptional ly 190) X 3— 33/r, nearly straight.

Closely al l ied to C. nymphaeacea C. E , but hyphae and

conidia twice as long as in that species. The tufts become effusecl and

appear like a lead- colored , thin tomentum , covering the central part

of the spots.
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Ceroospora atrogriseaE . E .

On dead stems and pools of Raphanus sativus, Newfield, N J

Oct . , 1 893.

Hyphae cespitose on a smal l tubercular base , pale brown 1— 2— sep

tate
,
torulose and subundulate above, 60 - 70 X 4 0 forming slaty

black
,
el l iptical patches 2 - 4 mm . long , covered with the minute scat

tered tufts. Conidia slender- obclavate , hyaline, 80— 1 10 X 33— 40 ,

6— 1 2— septate ( mostly about 6 - septate) . The mature conidia are so

abundant as to whiten the patches of hyphae. Besides the absence

of any spots
,
and its growth on pods and stems, this differs from C.

Nastu'

rtii Pass. in its multiseptate conidia , which are not bacill ary as

in C. Armomciae Fckl. and are narrower and with fewer septa than

those of C. Crucy
’

emrum E. E. The hyphae are also shorter

than in the last named species. The spece. are overrun with Macros

poriamfasciculatum C. E.

MacrosporiumNelumbii E . E .

On l eaves of Nelumbium luteum, Belvue , Kansas . Oct .
’

93.

(Bartholomew ,
No.

Spots dirty brown , suborbicular and subindefinite, 1 - 6 mm . diam .

thickly scattered over the leaf and more or less confluent . Hyphae

epiphyllous
,
scattered and sol itary or 2 - 3 connected at base, brown ,

3— 4— septate
,
60—80 X 5— 6 0 , the upper cel l mostly swol len . Conidia

clavate, 3— 5— septate , with a few faint , partial longitudinal septa , pale

brown 35— 50 X 1 0 attenuated below into a slender stipe 1 2— 1 5
,

l ong.

Macrosporium e sculentum E . E .

On dried up fruit ofegg plant (Salanum esculenfum) , Newfield,

N . J. March , 1893.

Forms a dense , ol ive- brown coating, on the dried up fruit. Hyphae

subfasciculate, erect, 1 5—25 X 40 , rather closely septate, yel lowish

brown . Conidia terminal , variabl e in shape and size, from subglo

bose 8 to oblong- el l iptical , 1 2— 22 X 1 0 or obovate 1 0— 1 5 X

7 pale yel low - brown , 3- septate becoming more or less distinctly

murif
'

orm
,
the globose conidia often sarcinulate - septate ,

o

i. e.
,
with

septa crossing each other at right angles, running entirely across .

This differs from M . tomato Oke. in its shorter hyphae and differ

ently shaped
,
paler conidia .
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Fusarium Pteridis E . E . N . A. F. 2982 . F. Columbiani 98.

Parasitic on Phyllachom flabella on old fronds ofPtem
'

s.

aquilina, Newfield, N . J June, 1893.

Erumpent, forming white specks on the Phyllachom . Creeping

hyphae septate
,
branched ; erect hyphae branched , bearing the

fusoid , hyaline , straight, 1— 3— septate
,
25— 40 X 330. conidia.

Fusarium granulosum E. E.

On ( lead stems of Smilax hispida, Mt . Cuba Del . June, 1 893.

(Commons , No .

Sporodochia thickly scattered , erumpent, granuliiorrn, light flesh

color , minute . Hyphae stout
,
i rregularly branched, hyal ine, fusoid ,

moderately cu rved , 3- septate, 30— 55 X 3— 33p. .

Resembles smal l granul es of white sugar, scattered over the

stems .
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THE NORTH AMERICAN LARRIDJE.

BY WILLIAM J . FOX .

The fol lowing paper is compiled chiefly for the sake of bringing

to light some of the numerous new species contained in the col l ection

of the American Entomological Society . In the arrangement of the

genera I have fol lowed that ofKohl , with one exception : the remov

ing of the genus I/ zyroda from among the true Larriens— as I think

the regularly formed ocel l i are sufficient to Justify such a course . The

term Larridae is used simply for the want of another name , as the

Bembecidee, Larridae and Nyssonidae seem to merge into one another

and are not entitled to family distinction
,
the connecting l inks being

formed in the genera N eolarm and Bothynostefltus, the position of the

l atter genus being but a matter ofOpinion , as it seems to be as much

related to Alyson as it does to Dienop lus, a new genus described here

in, which shows the rel ation of Bothynostethus with the Lar
'

ridce more

strongly than ever. It is true that the Bembecidae offer better char

acters for their distinction from the Larridae than do the Nyssonidee ;
however, the discovery of Neolarra, with its combined Be inbecid and

Larrid characters, makes an almost complete merging ofthese three

supposed famil ies. I desire to eXpress my thanks to Mr. Wm. H.

Ashmead, Prof. C. V . Riley, Mr. J. A. Guignard, Mrs. Annie T.

Slosson ,Mr. J. Aldrich , Dr . W. A. Nason and T. D . A. Cockerell ,
al l of whom have furnished specimens by means of which this article

was possible. Our genera may be distinguished as fol lows : 1

l— Inner marg ins ofeyes not emarg inate ; marg ina l ce l l w i th orwith
out an appendiculation

Inner margins of eyes emarginate ; margina l ce l l w i thout an ap
pendiculation

2— Anter ior w ings w i th three cubi ta l ce l l s ; abdomen short ,
Anter ior w ings w i th two submarg inal ce l l s ; abdomen long ,

cla

TR Y POXY LON .

3— Fema le w ithout a pygid ia l area ; margina l ce l l near ly as long as
the three submarg ina l ce l l s un ited ; antennae of 3 not dentate

PISON .

1 In draw ing up descript ions of the genera, I have used free ly the descript ions
in Kohl’s paper .
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Fema le w i th a we ll deve loped pygid ial area marginal cell
shorter than the first submarg ina l antennae of 6

” more or less
dentate PISONOPSIS .

4— An ter ior w ings w ith but two submarg ina l ce lls ; mand ibles enl ar
ginate on outer margin ; first and second submarg ina l ce l l s each
rece i ving a recurren t nervure M ISCOPHUS .

Anter ior w ings w i th three submarginal cel l s
5— Second s ubmarg ina l ce l l pet iolate
Second submargina l ce l l not pet iolate

6— Fi rst and second submarginal cel l s each receiving a recurren t
nervure ; mand ib les emarg inate w ithout ; eyes converg ing
toward the vertex . PLENOCULUS .

Both recurren t veins rece i ved by the second submarg ina l ce l l ;
mand ib les not emarginate

7 Antennae long and slender ;eyes strong ly converging to the vertex ;
last dorsal segment of

2

9 w i thout a pygidiurn ; 3 unknown
N ITELIOPSIS .

Antennae rather short
,
Subc lavate ; eyes d i verging towards the

vertex ; last dorsa l segments ofboth sexes with a pyg id ium
. .BOTH Y NOSTETHUS .

8— M arg ina l ce l l w i th an appendiculat ion ,
lanceolate or truncate 9

M arginal cel l w i thout an appendiculat ion ,
lanceolate ; inner eye

margins almost paral lel ; m idd le t ibiae W i th two spurs
D IENOPLUS .

9 - Oce l l i round
,
w ell developed

H ind ocell i d i storted
,
more or less obsolete

lo— M idd le tibiae armed w ith two spurs at apex .

M iddle t ibiae w i th but one spur ; mand ib les d ist inct ly emarginate
on outer margin ; second submarginal ce l l rece i v ing both recur
ren t n ervures

l l— Eyes ofthe 9 con verging towards the top , those of the a touch
ing on the vertex ; marg ina l ce l l more than tw ice longer than
broad ; second submargina l cell receiving both recurrent nerv

ASTATUS .

Eyes of both sexes con verging towards the top ,
those ofthe 3

not touch ing on the vertex ; marg inal ce l l not tw ice as long as
broad ; first and second s ubmarg ina l ce l ls each receiving a re

curren t nervure D IPLOPLECTRON .

12— Front and face more or less raised along the eye marg ins 13

Fron t and face not at a l l ra ised along the inner eye
13— M and ibles armed w ith one or two teeth w i thin 14

M and ib les not den tate w ithin ; outer s ide ofan terior tibiae armed
w ith strong spines ; pyg id ium ( 9) not pubescent LARRA .

14— Pronotum draw n under the dorsulum
,
espec ially at the sides ;

metanotum longer than the dorsu lum ; anterior femora of3 not

emarg inate near the base ; pygid ia l area covered w i th a hoar
fros t - like pi le NOTOGON IA .
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produced anteriorly into a strong medial tooth , at the base of the

tooth the clypeus is transversely impressed front with close , rather

coarse punctures , with a distinct, medial , impressed l ine ocel l i

sl ightly pitted , forming an equilateral triangle ; top of head and

cheeks shining, more finely punctu red than the front ; first j oint of

flagellum a l ittl e shorter than the second, which is longer than the

third ; dorsulurn with distinct punctures , those on the anterior portion

finest and closest ; scutell um punctured like hind portion ofdorsul um ;
metathorax on sides and posteriorly with coarse striations

,
the upper

surface with a somewhat triangular enclosure
,
which is on basal por

tion obl iquely ridged, on apical portion transversely ridged ; legs

strong, the tibiae and tarsi with a very few weak Spines wings sub

hyaline, i ridescent, the apical margins darker, both recurrent nerv

ures general ly received by the second submarginal cel l , in one speci

men the first recurrent nervure is confluent with the first transverso

cubital nervure ; abdomen finely, though distinctly punctured , the

second and third dorsal segments rather strongly transversely de

pressed basal ly ; pygidial area triangular, finely and cl osely punct

ured ; black the abdomen rufous ; sides of face, clypeus,sides of tho

rax more or less, and the apical margins of abdominal segments 1 - 5,

sil very . Length 9 mm .

3 —Eyes scarcely emarginate within and converging but l ittl e

towards the verteX ; ocell i si tuated in a low triangle , the distance

between the hind pair more than twice greater than the distance be

tween them and the nearest eye - margin ; antennae shorter than in the

Q joints of the flagellum 1 - 6 produced into a strong angle or tooth

beneath , joints 1 - 4 much narrowed basal ly ; frorn j oint six the flag

el l um gradual ly tapers to the apex apical portion of abdomen

blackish ; l ast ventral segment roundly emarginate at the apex.

Length 7 mm .

Nevada .

PISON Spin.

P ison Spin . Ins . Lig . Spec. nov t . II
,
fasc . IV , p . 255 , 1808. Koh1, Verh. zool .

bot . Gresell. Wien , XXXIV , p . 180 , 1884 .

Head as broad or broader than the thorax . Mandibles without

emargination on outer edge ; eyes converging towards the vertex ,
strongly emarginate within ; ocel li normal , distinct and form a tri

angle ; antennae tolerably long , placed j ust behind the clypeus , the

flagellum slender, rarely cl ub - shaped shoulder tubercles not reach
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ing to the tegulae ; metathorax shorter than the dorsul um ; marginal

cel l long, l anceolate , without appendiculation ; two or three cubital

cel l s
,
when there are three the second is petiolated ; point of reception

ofthe recurrent nervures by the cubital vein variabl e ; the cubital

vein of the hind wings , originates beyond the apex ofthe submedian

cel l armature of the legs very feeble ; middle tibiae with one Spur ;
outer side of anterior tibize with or without insignificant spines ;
second abdominal segment above general ly with a transverse de

pression at base ; last dorsal segment of the female conical , without

pygidial area, in the male shorter.

But one species ofPtson has been described from Boreal America ,
and that I have not succeeded in identifying .

P. laeve Sm.

P . laevis Sm .
, Cat . Hym. Brit . Mus. IV ,

1856 , p . 317 . 9
P . Zaeve Kohl , l. c . p . 1 87 .

9 — Length 33 l ines (7 mm .) Head Opaque , the face covered

with si lvery pubescence the metathorax smooth and shining with a

few scattered punctures at the sides, the central channel without a

carina ; a deep elongate- ovate fossula in the middle of the truncation ,
the margins of the latter rounded ; the wings slightly fuscous, the

nervures b lack ; the two recurrent nervures uniting with the nerv

ures of the petiol ated submarginal cel l . Abdomen smooth and shin

i ng
,
very delicately punctured , the margins of the segments sl ightly

depressed .

Georgia .

TRYPOXYLON Latr .
Trypoxy lon Lat r .

, Préc . car . gén . Ins. 1 796 ; Kohl , 1. c . p , 190.

Head as broad or a l ittl e broader than the thorax , formed as in

Pison mandibles without emargination on outer edge inner mar

gin of the eyes strongly emarginate ; ocel li normal , distinct ; antennae

tol erably long , usually clavate, generally more strongly so in the

male
,
las t j oint almost always elongated , in the female small , in the

male strong and exceeds the length in very many cases the third anten

nal j oint ; in the hind wings the cubital vein originates on the medial

vein beyond the apex of the submedian cel l armature of the legs very

poor ; middle tibiae one spurred ; claws entire ; anterior tarsi without

a comb ; radial cel l of fore wings long, lanceolate, without appendicu
lation only one cubital and one discoidal cell ; abdomen elongated ,
clavate ; last segment without pygidial area ; in the female conical ,
in the male truncate. Size variab le.
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Our species were monographed a year or two ago ;
2
conse

quently I have thought it unnecessary to again give the descriptions

ofthe Species in full . The fol lowing table, which is to be substitu ted

for that in the above mentioned monograph, will assist in identifying

the species.
FEMALES .

l— M etanotum not trisulcate
M etanotum trisulcate .

2— Abdomen bl ack
,
not banded w ith reddish 3

Abdomen banded w ith redd ish
3 —M etanotum punctured or with very fine str iations 4

M etanotum more or less striated or rugose
4— Wings blue - black

,
thorax w i th black p i le abbttarse .

W ings with the anterior pair fuscous , posteriors eXcept apex hya
line ; thorax w ith pale pubescen ce . albtp tlosum .

Wings hya l ine , the ir apica l marg ins and the margina l ce l l fus
cous ; thoraX and abdomen with a sil very p ile excavatum.

5— M etanotunn w ith an enc losed Space
M etanotum w i thout an enclosed space

6— Anterior portion ofc lypeus not strong ly carinated , w ings except
apical marg in hyal ine ; posterior tars i whitish medi al ly

elewatum .

Anter ior portion ofc lypeus strongly carinated , w ings subfuscous
'

posterior tars i b lack .p rojectam .

7 M etathorax sulcate i ts entire length ,
more deeply so poster ior ly ,

the furrow somewhat interrupted at apex ofmetanotum 8

M etathorax su l cate on its posterior face only ,
the upper surface

rugose ; c lypeus un iden tate
8— Clypeu s w i th a broad ,

quadrate tooth med ia l ly ap icalis .

Clypeus btdentatum.

9— M etanotum punctured rubroctnctum.

M etanotum more or less str iated
lo— Front w i th a strong proj ect ion ; anter ior hal f of clypeus strongly

carinated tridentatum.

Front w ith a long i tud ina l carina above the
l l— Antennae en tire ly black 12

An tennae
,
except ap ical port ion reddi sh - fulvous 14

l2— Posterior tars i whi t i sh med ial ly ; second segmen t on ly red .

.mtfozonalis.

Posterior tars i not wh i tish med ial ly ; more than one segment red

13— Third an tenna l joint rather strong ly curved , in length abou t
equa l to the Space between the eyes at the clypeus , fourth and

fifth join ts equal in l ength artzonense .

2 Trans. Amer . Ent . Soc. XVIII
, p . 136 - 1 48.
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Clypeus broad ly incurved medial ly ,
w i th a tooth in the m iddle

of the incurvat ion ; base of the t ibiae and the pos terior tars i
med ia l ly reddish

12— Thorax b lack
,
w i th golden pubescence ; dorsulurn finely punc

tured . terense .

Thorax more or less rufous ; dorsulum s trong ly punctured
collinum .

13— Front w i th a Y - shaped carinatus.

Front w i th a long i tud ina l
14— Four anterior legs fu l vous ; tars i ringed w i th wh i te ornattp es.

Legs en tire ly b lack ; antennae very strong ly

1 .
— T. albitarse Fab .

T. albz
’

tarse Fab . , Syst . Piez . p . 180 , 1 804 .

T polz
’

tus Say .
, Bost . Journ . I , p . 373 , 1 837 .

T. polt
'

tum Pack , Proc En t . Soc . Phi la. ,
VI

, p . 41 3
,
1867 .

Massachusetts to Central America Brazil (Smith) .

2 .
-T. neglectum Kohl .
T

fi

n eg lectum Kohl . , Verh. zool . - bot . Gese l l . Wien ,
XXXIII

, p . 340, pi . 18,

g . 3 . g
‘

Pennsylvania to Florida ; Iowa .

3 .
- T. albipilosum FOX .

T. albzpz
’

losum FOX. Trans. Amer. Ent . Soc . XVIII, p . 139, 9 3 , fig . 2 .

Pennsylvania to Texas ; Ill inois ; Kentucky .

4 .
- T. excavatum Sm.

T. ex cavatum Sm.
, l . c . p . 380, 1 856 . Q 3‘

Cuba ; Jamaica ; New York ; Ill inois .

5 .
— T. c lavatum Say .

T. clavatu s Say .
,
Bost . Journ . I . p , 374 , 9 3

T. clavat zmz Pack .
,
1 . c . p . 41 4 . 9 ; FOX , 1. c . 140 , pl.

Canada to Texas .

6 . projectum FOX .

T. proj ectam FOX , 1. c . p . 1 41 . 9 3
‘

Louisiana and Florida.

7 .
— T. apical i s Fox .

T. apicalz
’

s FOX
, 1. c . 9, pl. III , f. 1 0 .

Canada Massachusetts .

8.
— T. frigidum Sm .

T fr z
'

g idnm Sm l. c . p . 381 . Q Pack . 1. c. p , 4 15 . 9 3

Hudson Bay to V irginia , westward to Mt . Hood, Oregon .

9.
— T. bidentatum FOX .

T. biden tatum FOX
,
l. c . p . 143 . 9 3 , pl. III, f. 9.

Massachusetts to Mt . Hood , Oregon .

10 .
— T. rubrocinctum Pack .

T. rubrocz
'

nc t zun Pack . 1. c . p . 4 16
, 9 FOX, 1. c . p . 144 , g Q pl. III,

New York to Florida .
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11 .
— T. tridentatum Pack .

T. tm
’

den tatum Pack , p . 4 17 , 9 . FOX , 1. c . p . 144 . 9 3 . pl. III, f. 4 .

Occurs throughout the United States .

1 2 .
— T. rufozonale FOX .

T. r ufoz onalz
’

s FOX .
,
1. c . p . 145 , 9 3 pl . III, f. 3 .

Colorado ; Piedmont, So. Dakota (Aldrich) .

13 .
— T. arizonense FOX .

T. ar iz onense FOX . , 1. c . p . 145 , 9, pl. III , f. 13 .

Arizona.

14 .
— T. cal ifornicum Sauss.

T. cat tform
'

c zmz Sauss. , Re ise d . Novara, Zool . II, 1867 , p . 78, 9

Closely related to arizonense, but may be distinguished by its

stouter form
,
the greater extent ofred on abdomen, and by the char

acters given in the synoptical table. Length 1 6 mm somewhat

larger than the size indicated by Saussure .

15 .
— T. spinosum Cam .

T. spz
'

nosa Cam.
,
Biol . Centr . Amer. ,Hym. II, p . 46 , pl. 4 , figs. 8, 8a. , 8b , 3

T. spz
'

nosum FOX
,
1. c. p . 145 .

Texas and Mexico.

16 .
— T. texense Saass .

T. tex ense Sauss ,
l. c. p . 77 , 9 FOX , 1. c . p . , 146 . 9 3

TeXas ; Las Cruces. N Mexico (Cockerel l) .

1 7 .
— T. col l inum Sm.

T. colli
’

num Sm. , l. c. p . 381 . 9 Pack . 1. c . p . 415 . 9 3

Florida .

18.
— T. carinatum Say .

T. carmatus Say , Bost . Jour . I , p . 374 3
T. carinatum FOX , 1. c . p . 1 47 .

9 — Antennae long
,
a l ittle thickened apical ly , the third and

fourth j oints about equal in length ; front strongly convex, with a Y

shaped carina as in the 3 Space between eyes at vertex , ifanything

a little greater than the length of antennal joints three and four

united ; anterior margin of the clypeus rounded , entire ; abdomen

stout
,
the first segment but l ittle longer than the second

,
scarcely

nodose at apex and furrowed above on basal portion ; black ; base of

four hind tibiae and the medial tarsi
,
testaceous iore—l egs

tibial spurs whitish face
,
clypeus

,
cheeks and thorax more or less

,

clothed with silvery pubescence abdomen with a sparse si lvery pi le.

Length 83 mm .

Indiana (Say) ; Philadelphia, Penn . (July 1 4th,

19.
— Trypoxylon Johnsonii FOX .

T. j olmsom
' FOX , 1. c . p . 147 . 9

Florida Texas.
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20 .
— Trypoxylon ornat ipes Fox .

T. ornat ipes FOX , 1. c . p . 148. 3

District of Col umbia ; Pennsylvania.

21 —Trypoxy10n fastig ium FOX

T. ) , l. c . p . 142 , 9 3

The above name is proposed for carinijrons, F0 X

Texas.

UNIDENTIFIED SPECIES.

Trypoxylon pennsylvan icum Sauss.

T. pennsy ZZ/ anicum Sauss . . l . c . p , 78, 9

“ Parvulum nigrum , cinereo - hirtum ; mandibulis, apice et tegulis,

piceis vel ferrugineis ; metanoto basi diviso ; calcaribus l uteis ; alis

pellucidis margine apicali griseo ; venis fuscis. Long. corp.

alae
“

9 Tr. mexicanum simil limum . Diflert tamea caracteribus

variis Clypeus subangulosus. Caput orbicul are , sinubus oculorum

minus alte sitis, fere in mediis oculis. Frons conveXiusculus sed sin

ubus oculorum haud planatis ; thorax coriaceus , impunctatus. Meta

thorax elongatus , postice acute attenuatus, superne subtilissime puno

tulatus vel striolatus, su lco nel carinea divisus ; pleura canaliculo

polito profundo exarata metapleura superne acute marginate . Ab

dominus 1m. segmentum distincte longius, 1 3 longitudine secundi et

augustins
,
dimidio basil i l ineari, sulcato, apice superne paulum

tumido . Alae limpidae, inargine apical i griseo vena recurrens 2a

obsolete perspicua, interstitialis, cum V . transverso- cubital i l a con

juncta.

”

America Borealis, Pennsylvania.

Trypoxylon striatum Prov ,
T. slr z

'

atnm Prov . , Add . B ym . Quebec . 283
, 9

9 — Long. , 58 pce. Entierément noi r al’exception des tarses

postérieurs qui sont blancs excepté aa la base du premier, article. La

face aa partir des antennes aa pubescence argentée , Opaque et chagrinée

au dessus avec pubescence pal e peu abondante , pl us apparente sur

le metathoraX, lequel présente une legere depression longitudinale

sur son disque avec fines stries transversal es. Ailes passablement

enfumées, pl us claires a l a base et au sommet , les inférieures sub

hyalines. Abdomen pol i, bril lant, a pedicule assez long, s
’

épaissis

sant continuement da tiers de sa base au sommet le 2e segment

plus étroi t que le premier al a base , plus large an sommet, tous deux
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subtruncate behind
,
about as long as the dorsul um ; radial cel l nar

rowly elongate , truncate, and with an appendiculation ; three sub

marginal or cubital cel ls
,
the first much larger than the other two

united
,
the second triangular, petiolated and receives both recurrent

nervures, the third submarginal oblique and is a l ittl e narrower above

than below ; cubital vein of hind wings originates far beyond the

apex of the submedian cel l ; tibiae and tarsi scarcely armed with

Spines , middle tibiae one - spurred ; anterior tarsi without comb ; pal

vilh
'

large, claws small , enti re ; abdomen narrower and a little

shorter than the thorax, dorsal segments 1 - 3 transversely depressed

at base and apex ; second dorsal without any longitudinal impression

in the middle; last segment conical , without pygidial area.

Niteliopsis plenoculoides FOX .

JV. plenocu loz
'

des FOX
, Psyche , Nov . 1 893 , p . 555 . 9

9 — Clypeus strongly carinated down the middle ; front finely

granulated , distinctly impressed down the middle , along the inner

eye - margins the front is finely punctured eyes strongly converging

to the top, the space between them at the vertex is about equal to

one- half ofthe space at the clypeus ; ocel l i in a triangle , the lower

one situated a li ttle further away from the hind pair, than the hind

pair are from each other from each hind ocell us , there eXtends down

a short furrow
,
which reaches a littl e beyond the fore ocel l us ; an

tennae tolerably long, reaching to about the tegulae, the flagellum

tapering on apical half
,
j oints 2 and 3 of the flagellum longest, the

first and fourth about equal dorsul um with exceedingly close and

fine punctures metathorax above and on the sides finely granulated ,
with indistinct striations when Viewed in certain positions, at the ex

treme base of
'

upper surface there is a transverse series ofsmal l foveae

and down the middle there is an impressed line ( this is not distinct

in one specimen ) , the posterior face transversely rugose ; tibiae and

tarsi, with exception of the calcaria unarmed ; tarsal claws rather

short , stout and not toothed abdomen elongate- ovate
,
the first three

dorsal segments when Viewed from the side are seen to be contracted

basal ly and apical ly ; last dorsal segment without a pygidi um ; three

submarginal cel ls
,
the second petiolated , receiving both recurrent

nervures, black ; two transverse spots on the col l ar above, posterior

half oftubercles
,
a spot near the middle of hind tibiae and the tibial

spurs, whitish ; apex of mandibles tegulae and tarsi , testaceous ; wings
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subhyal ine, nervures black ; face and clypeus, sides of thorax and

abdomen , more or less , with sil very pile . Length 6 mm .

New York ; Colorado.

MISCOPHUS Jurine .

i
'

scop/m s Jun , Nouv. meth. c lass. B ym . p . 205 ; Kohl , l. c . p . 2 18.

Head wider than the thorax ; mandibles strongly emarginate on

outer edge , not toothed within and with an acute tip ; antennae fili

form , at their insertion ratherwidely separat ed and placed immediately

behind the clypeus , in the male shorter and thicker ; eyes converg

ing but little to the vertex, or not at al l ; ocel l i regular and distinct ,
and are placed before the l ine which one may imagine drawn across

the vertex from one posterior orbit to the other , and form a triangle ;
the top of the pronotum lies but l ittl e or not at al l below the l evel of

the dorsu lum ; marginal or radial cel l l anceolate, not appendiculate,
its size varying in the different species ; two submarginal cel ls, the

second of which is petiolated and receives the second recurrent

nervure, the first recurrent nervure is received by the first submar

ginal cel l near its apex ; cubital vein of hind wings originating far

beyond the apex of the submedian cel l ; armature of the legs very

variable , in some species with a well developed tarsal comb , in others it

is short and inconspicuous : middle tibiae one spurred ; pulvil l i medium ;
metathoraX general ly longer than broad ; last segment in Q conical ,
in the 3 truncato- conical , both seXes without pygidial area . The 3
differs further from the ? in the thicker antennae , the feebl er and

shorter tarsal comb and the obtuse apical segment. But one species

has as yet been found in the United States .

M . amer icanus Fox .

M amer icanus FOX , Ent . News, I . p . 138, 9 ; ibid ,
II. p . 196 , 3

9 — Clypeus seemingly divided to three parts or lobes , the mid

dle one of which is l argest
,
convex , its anterior margin rounded and ,

as wel l as the other lobes with a transverse impressed line or furrow

anteriorly j ust behind the anterior margin which gives the latter the

appearance ofbeing reflexed; front having the appearance of being

exceedingly finely granul ated , with an impressed l ine extending from

fore ocel l us down to the insertion ofantennae ; distance between hind

ocell i decidedly greater than that between them and the nearest eye

margin ; inner eye - margins distinctly though not very strongly

converging to the verteX ; antennae rather long , fil if
'

orm , the

the first joint of the flagellum about one- quarter longer than the
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second
,
the third joint is, if anything, slightly longer than the second

or fourth ; dorsul um with exceedingly fine and close punctures ;
scutell um strongly convex , not impressed ; metanotum with rather

strong punctures or granules , with a wel l - defined raised l ine eX tend
ing from base to apex ; metapleurae indistinctly striated ; tibiae and

tarsi not at al l , the tarsi sl ightly perhaps , spinose , the fore tarsi with

out comb ; abdomen shining much more finely punctured than the

dorsul um ; wings hyaline , the anteriors with their apical margin

broadly fuscous , nervures black, marginal cel l distinctly shorter than

the first submarginal , second recurrent nervure received by the

second submarginal cel l near its apex ; black ; tegulae brownish face ,
cheeks, thorax and legs more or l ess clothed with silvery pile apical

margins of abdominal segments 1 - 4 also with si l very pil e. Length

4 3mm .

3 — Very much like the <2 but differs in being slightly smaller ,
the posterior face of metathorax is transversely wrinkled and the

second submarginal cel l is sub - angular beneath 3 - 33 mm .

Camden County , New Jersey in l atter part of July . Not com

mon .

LARRA Fab .

Lar ra Fab .
,
Ent . Syst . t . II. p . 220 . 1 793 .

Lar rada Sm .
,
l . c . p 274 . 1856 .

Form robust ; head broader than the thorax ; mandibles emargin

ate on outer edge
,
their apex simple and their inner margin not den

tate ; antennae tolerably stout ; eyes converging towards the vertex,

along their inner margins there extend ledge
- like swellings which are

strongest in the middle and are connected to each other by a transverse

swelling which extends across the front above the middle, below the

transverse swel l ing there are two longitudinal impressions, evidently

tor the reception ofthe scape ; anterior ocellus round and regular and

liesfar before the two posteriors which are quite fiat, longish, p laced

close to each other and are generally indistinct ; the col lar is transverse,
straight and isnot, or only in a very sl ight degree, depressed beneath the

level ofthe dorsul um ;marginalcell broadly truncate and with an appen

diculation ; three submarginals, the first of which is about as great

as the two others united , the second trapezoidal or, if the first and

second transverse cubital veins are very approximate to each other,
subtriangular

,
and receives both recurrent nervures, the third placed

obliq uely ; in the hind Wings the cubital vein originates a l ittl e be
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the hind margin from which place it goes forward to about the middle of

the segment and then back again to the hind margin ( this is more

distinct in some specimens than in others) ; pygidial area with a few

large punctures ; black ; the last three abdominal segments bright red ;
face, clypeus , thorax , especially beneath and the legs with a short,
appressed, fusco- sericeous pile ; wings fuliginous , i ridescent, nervures

black ; width 0 1 the second submarginal cel l above less than the

Space between the recurrent nervures on the cubital nervure . Length

1 7 - 2 1 mm .

New Y ork to F lorida , westward to Kansas. The deep black and

bright red abdomen gives this species a very striking appearance .

2 .
— L. Cressonii FOX .

L . amer ica lza Cr .
, (nec . Sauss) .Tr . Amer. Ent . Soc . IV , p . 2 14 , 3 1872 .

3 — Clypeus sub - truncate medially , distinctly punctured , most

closely so posteriorly ; first j oint offlagellum not over one quarter

longer than the second , the latter is a l ittl e longer than the third ;
fron t and vertex rather coarsely punctured , most sparsely so on the

vertex ; space between the eyes at the top nearly equal to the length

of antennal j oints 2 - 4 united dorsu l um strongly and densely punc

tured ; scu tel l um distinctly impressed ; metanotum more strongly

punctured than in analis, and the medial raised l ine is longer , ex

tending about half the length of the metanotum metapleurae more

finely punctured than the dorsul um ; tibiae and tarsi tolerably wel l

armed with Spines ; abdomen sub- Opaque, very finely and closely

punctured , no transverse rows ofcoarse punctures as in analis ; black ;
face , clypeus , cheeks , thorax and legs more or less , with silvery pu

bescence ; apical margins of dorsal abdominal segments 1 - 5 with

silvery pile ; wings fuliginous , iridescent. Length 1 1 - 1 6 mm .

Pennsylvania to Louisiana. May be the male of analis, though

scarcely probable .

UN IDENTIFIED SPECIES.

Larra laevifrons Sm .

Lar rada Zaew
'

fron s Sm . , l. c . p . 291 .

Lar ra taewfrons Kohl , l. c . p . 245 .

9 — Length 4 3 l i li es — Head and thorax black ; the face thinly

covered with si lvery pubescence ; the vertex with merely a sl ight

elevation above the anterior ocell us
,
wi th two smooth spaces behind,

between them a smooth
,
shal l ow channel which passes a short way

upwards towards the vertex terminating in a smooth fovea . Thorax
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opake ; the metathorax finely shagreened , and having at the sides a

little cinereous pubescence ; wings hyal ine, the nervures testaceous ;
the apical joints of the tarsi rufo- testaceous . Abdomen : the three

basal segments red
,
the apical ones black ; thinly covered with cin

ereous pile, the apical segment very smooth and shining.

”

“ East Florida (St John
’s Bl uff)

”

Evidently a Tachg/sphex, and perhaps identical with T. tarsata.

Larra canescens Sm . Tad irsphex ? )
Lar rada canescens Sm l. c . , p . 292

, 9
Larra canescens Kohl . l. C. p . 242 .

9 — Length 5 l ines. — Black : thinly covered with short einer

eous pubescence the abdomen being covered above and beneath ; the

head, mesothorax and scutel l um strongly punctured the metathorax

shagreened ; the flagellum much thickened towards the base , which

is again more slender ; the wings brown , the posterior pair cl earer

at the base the anterior tibiae and tarsi obscure ferruginous. Abdo

men : on apical margins of segments the pubescence is bright and

si lvery , observable in different lights .
”

“ Georgia. ” Also very l ikely Tachysphex.

Larra arcuata Sm .

Larrada arcuata Sm.
,
l. c . p . 293 . 9

Larra ar cuat
‘

a Pat ton , l. c . p . 389.

Q — Length 4 3 l ines.— Black ; the face with si lvery pubescence ;
the mesothorax subOpake ; the scutel l um shining and finely pnuc

tared the metathoraX with an arcuate striation , the striation curv

ing forwards , interrupted in the middle by a longitudinal carina

which runs to the verge ofthe truncation , the latter has a smal l tri
angular shape crossed bv coarse arcuate st riee, in the middle ofwhich

is a deep fovea ; from the fovea a carina runs downwards to the

base on each side of the fovea the truncation is smooth , and covered

with si lvery white pubescence ; wings subhyaline , with a faint cloud

at thei r apical margins. Abdomen smooth and shining
,
with the

apical segment rugose .”

“Canada .

”
Seems to closely resemble Tachysphex quebecensisProv. ,

but the rugose apical segment wil l excl ude it from the genus Tachy
sphex. It may an Ancistromma.

Larra pensylvan ica Bve .

L . pen sy lvan ica. Pal .
, By e , Ins. Afr. et Amer . 11 . 1 18. Taf. III , f. 8, 1805 .

‘Noi r- l uisante Ailes ternes . ”

‘Pennsylvanie . From an examination of the figure ofthis Spe
c ies, given by Beauveois I should refer it to Tachyspherc.
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NOTOGONIA Costa.

Larraa
’

a Sm .
, l . c . p . 274 . 1856 .

N olog on ia Costa, Ann . Mus. Zool . Un iv . Napol i (Ann . IV ) , p . 80 et 82 1 1867 .

Lavra Pat ton , Proc . Boston Soc . Nat . History , XX , p . 385 . 1880 .

Head a littl e broader than the thorax ; mandibles emarginate on

outer edge and with a toothor inner edge between the middle and the

base, their apex simple ; antennae more slender than in Larra eyes

converging to the vertex
,
the convergence greater in the 3 than in

the 9 and differing in the various species , general ly stronger than the

Larra, to which this genus agrees in the l edge—l ike swel l ings ofthe

front and the disposition of the ocel li ; the collar is smaller than in

Larra and moreover difiers from it by being depressed beneath the

dorsulum; wings as in the preceding genus ; the legs are proportion

ately longer than in Larra, stoutly armed ; middle coxae widely sep

arated from each other ; middle tibiae one- spurred ; anterior tibiae,
with exception oftheir end spurs and a spine not far from the middle

of inner side , unarmed ; the comb of fore tarsi is formed of only a

moderate number of spines , which at the most are not particularly

long and only in a few species reach an extraordinary development ;
the posterior tibiae show , though not always, but in almost all the spe

cies known, two sharp longitudinal heels
”

; which are spinose. The

claws are very long, in rare cases with a tooth not far from the base

of inner edge ; pulvil l i smal l ; metathoraX as long or longer than the

dorsul um ; abdomen not polished as in Larra ; second ventral seg

ment in the middle near the base with a convexity , the size and form
of which differs considerably ; commonly the segment appears almost

keel ed ; to each side of the convexity there is a more or l ess eXpanded

oval , flat impression of feebler color ; these impressions are always

present ifthe convexity is distinct and give the hind trochanters a

freer motion . The males do not show these relations of the third

ventral plate or only very slightly last dorsal segment with a py

gidial area , formed in the 9 as in Larra and covered with a more or

less fine, generally hoar-frost - like pubescence, which easily wears of
and in old individua ls is not at allpercep tible at the apex ofthe py
gidial area there are some stizfi

”little bristles ; the last dorsal segment of

the 9 is trapezoidal and often considerably conveX and at the apex

margined outwardly .

3 Seeming ly not evident in our three species .
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is more densely clothed with silvery pile and there are fou r
,
some

times five , sil very bands on the abdomen. Length 7 - 1 1 mm .

Occurs throughout the entire United States .

2 .
— Notogonianigripennis 11 . sp .

9 — Clypeus rounded anteriorly, slightly emarginate medial ly ,
the posterior portion with very fine and close punctures

,
the middle

portion with strong punctures while anteriorly the punctures are dis

tinct ; first j oint offlagellum shorter than the second, the latter about

equal to the third ; remaining j oints space between eyes at

the tOp is , if anything, a l ittle less than the length ofthe first j oint of

flagellum; dorsu l umnot strongly depressed anteriorly in the middle
,

with exceeding fine and close punctures ; scutel l um shining , slightly

impressed ; metanotum very finely granulated and with a tolerably

distinct
,
medial , impressed l ine extending from base to apex , the pos

terior face with transverse wrinkles , the metapleurae indistinctly

sculptured ; tibiae and tarsi strongly spinose sculpture of abdomen

above indistinct , ventral segments 4 - 6 with strong punctures
,
those

on sixth segment closest ; black, tegulae testaceous posteriorly ; front,
face , cheeks , legs more or less and dorsal abdominal segments 1 - 3

(or 4) at apex with silvery pile ; wings dark ful iginous , i ridescent.

Length 1 8 mm .

New York .

3 .
— Notogonia aequal i s n . sp .

9 —Clypeus rounded anteriorly , einarginate medial ly , the pos

terior portion with very fine and close punctures , those on the an

terior half more distinct ; first joint of flagellum i n length about

equal to the second
,
the l atter about equal or perhaps sl ightly longer

than the third the antennae taken as a whole are long
,
narrowed to

the apex , in length about equal to the head and thorax combined ;
space between eyes at the top distinctly less than the length of the

first j oint of flagellum ; dorsul um with very fine and close punctures
,

which are however a littl e more distinct than i n n igripennis; dorsa
l um distinctly impressed ; metanotum granul ated , more strongly so

than i n preceding Species
,
and with a distinct

,
medial

,
raised line

,

extending from base to near apex , the posterior face lateral ly with

a few wrinkles ; tib iae and tarsi strongly spinose ; abdomen shining,
indistinctly sculptu red , with exception ofthe fifth and sixth ventral

segments which are strongly punctured ; black ; front and clypeus
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scarcely silvery ; head and thorax beneath with long, fuscous pu

bescence ; the abdomen when Viewed from behind, shows a sparse

si lvery pile , which is most obvious at apex ofsecond dorsal segment ;
the ventral segments ofabdomen possess a few long, black hairs or

bristles ; wings dark ful iginous , i ridescent . Length 1 7 mm .

3 — Antennae somewhat shorter and stouter than in the <2 the

first joint offlagellum in length about equal to the second ; sp ace

between the eyes at the top sl ightly less than the l ength of the pedi

cellum and first j oint of the flagellum united ; anterior margin of

c lypeus produced medially ; hind femora with scarcely any swel ling

at base beneath
,
the remaining femora beneath not at al l i ncurved

,

strongly convex ; apical margins of segments 1 - 3 when viewed
from behind with si lvery pile ; wings col ored l ike the female . Length

1 2 mm .

New York and Georgia.

ANCISTROMMA gen. nov.

Body tolerably stout , never densely pubescent ; mandibl es widely

emarginate on outer margin , armed with two teeth within ; antennae
tolerably stout

,
in length variabl e

, usual ly longer than in either

Tachytes or Tachysphex, the scape not elongate as in those two genera ,
but short and stout ; eyes always converging towards the vertex , the

convergence different in the various species ; posterior ocelli linear

at the top broadened and fwrrowed, which gives them the appearance

ofbeingformed into a hook anterior ocel l us round , wel l - developed ;
the head in front is distinctly, though not strongly as in Larra and

Notogonia raised or swollen along the inner eye margin face behind

the base ofantennze not bituberculate, at the most presenting a slight

swel l ing ; prothorax better developed than in either Tachytes or T
chysphex, in some species reaching the level of the dorsul um ; sculp

ture ofthoraX rather coarse ; tibiae and tarsi of al l the legs strongly

spinose, middle tibiae with a single spur ; pulvil l i l arge ; claws long as

in Notogonia, enti re ; fore femora of 3 near the base emarginate and

still nearer the base drawn out into a tooth, fore tarsi oi
'

9 with a
comb , composed ofshort stout thorns, in the 3 this comb is also pres

ent but is much weaker, anterior tibiae on outer side without Spines or

bristl es ; last dorsal segment of Q with a large, coarsely scul ptured

and clothed withpubescence on apicalportion ,
pygidial area ; in the

3 the eighth ventral segment is not emarginate . 4 Marginal cel l of

4 One speciesA . veg e ta , however, has this segmen t emarginate .
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anterior wings either truncate or pointed , the appendiculation usual ly

distinct ; three submarginal cel ls, the second of which receives both

recu rrent veins stigma larger, and consequently more distinct than in

Tachytes or Tachysphex cubital vein of hind wings originating be
yond the apeX ofthe submedian cel l . Size medium .

This genus is erected for a number of species which , although pos

sessing the characters of each t o a certain degree cannot be placed

either in Notogonia, Tachytes or Tachysphex. The emarginate

femora of the 3 excl udes them from Notogonia, the raised front

along inner eye-margins from Tachytes and Tachyspherc and again

from Tachysphex by the shape ofhind ocel l i and stiff tarsal comb .

From Liris, which does not occur in this country, the emarginate

mandibles is sufficient to separate it. Ul timately
,
it seems to me

,

that a number ofgenera , belonging to this group, will have to be

reduced to the val ue of sections as has been done with numerous

genera of the Sphecidze (s. s. This genus gives promise of being

one rich in species as eleven are treated of herein .

FEM ALES .

l— Space between eyes at top less than , or equa l to
,
the length of

antenna l joints 2 and 3 un i ted . . 2

Space betw een eyes at top decided ly greatei than the length of

an tenna] joints . .
2 and 3 un i ted . . 5

2~ —Space between eyes at top j ust about equal to the length ofanten
nal joints 2 and 3 un i ted . . 3

Space between eyes at top less than the length of an tenna] joints
2 and 3 united . . 4

3— Dorsu lum finely and very c lose ly punctured ,
opaque ; anter ior mar

gin ofc lypeus w i th lateral ang les strong ly produced . aaruten ta.

Dorsu l um finely and somewhat sparse ly punctured ,
sh in ing

anter ior margin of c lypeus b identate ( lotosa .

4— First joint of flagellum not shorter than the second
,
if anything

slightly longer ; latera l ang les of anterior margin of c lypeus
strong ly produced w ings fuscous cap ax.

First joint offlagellum distinct ly shorter than the second ; later
al ly ,

the anter ior m arg in ofclypeus i s u sual ly b identate ; w ings
c lear (the abdomen varies from b lack to red and b lack )

distincta .

5 Abdomen ent ire ly b lack .

Abdomen more ar less red
6— Antennae longer than head and thorax un i ted 7

Antennae
,
when stretched out

,
but l itt l e longer than the head

and that part of thorax preced ing the hind marg in oftegulze ;
form robust vegeta .
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1 .
— Ancistromma aurant ia Fox .

Larra aaran tza FOX , Ent . News. p . 194 . 9

<2 — Anterio r margin of clypeus truncate
,
the lateral angles

strongly produced, j ust before these angles there is a single tooth ;
front with close punctures, appearing granulated vertex very finely

and closely punctured space between eyes at top j ust about equal

to the l ength of antennal j oints 2 and 3 ; antennae tol erably long

and setaceous though scarcely as long as the head and thorax uni ted ;
first and second j oints of flagellum about equal in length ; dorsul um

with the punctures fine and compact ; scutel l um impressed ; meta

thoraX rugose, most strongly so on upper surface, on which pl ace

there is a distinct, longitudinal , medial furrow ; tibiae and tarsi

strongly spinose ; pygidial area Sparsely and strongly punctured
,

about one - third longer than i t is broad at the base
,
the apical half

densely pubescent. Black ; abdomen orange , sometimes with some

dark blotches dorsal ly ; head and thorax not pubescent and the ab

domen not pilose ; wings pale fuscous , i ridescent, nervures black ;
marginal cel l on apical portion , separated for about one - fifth its enti re

length from the anterior margin ofthe wing, therefore being more or

less pointed at apex ; tarsi testaceous. Length 1 1 - 1 5 mm .

3 — Anterior margin of clypeus rounded - out , emarginate medi

al ly and not dentate lateral ly ; front granulated verteX very finely

and closely punctured space between the eyes at top about equal to

the length ofantennal j oints 2 and 3 united first joint of flagellum

about equal to or very slightly shorter than the second in length ;
dorsul um and scutel l um scu lptured as in the Q the scutel l um im

pressed ; l egs rather feebly spinose colored like the 9 but with the

apical abdominal segments black and the wings subhyaline, with

the nerv ures testaceous ; face and clypeus with silvery pubescence,
the thoraX and abdomen with a Sparse, si lvery pile. Length 1 0 - 1 1

mm
Montana ; Nebraska ; Cal ifornia ( Coll. Ashmead. ) The distance

between the recurrent nervures at the top is usual ly greater than the

distance between the first recurrent nervure and the base of the second

submarginal cel l .

2 .
— Ancistromma capax n . sp .

9 -Anterior margin of clypeus emarginate medial ly, the lateral

angles strongly produced
,
j ust before these angles there is a smal l

tooth front finely and closely punctured , rather protuberant on each
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side of the medial furrow ,
which is very strong ; vertex with very

fine and close punctures Space between the eyes at top distinctly less

than the length of antennal j oints 2 and 3 ; antennae tol erably long

and setaceous ; first joint of flagellum,
if anything, a l ittl e longer

than the second ; dorsul um with fine , even , compact punctures ;
scutel l um much more finely and Sparsely punctured than the dorsa

l um , its apical portion impressed metathoraX striated , most strongly

on posterior face the upper surface with the striations irregular ; l egs

trongly spinose pygidial area in l ength , when ful ly exposed, about

twice greater than its width at the base, strongly and sparsely punc

tured. Black ; abdomen , except last three segments, bright red °

tarsi testaceous ; wings subfuscous, i ridescent nervures black ; margi

nal cel l on apical portion separated for about one - fifth its l ength

from the anterior margin of the wing , being therefore more or l ess

pointed at apex recurrent nervures wi th the distance between them

at the top less than that between the first recurrent nervure and the

base of the second submarginal cel l . Length 1 6 - 1 7 mm .

Colorado and Nevada .

3 .

— Ancistromma distincta Sm .

Larrada distincte Sm . , l. c . p . 292 .

Larra distincta Pat t . , 1. c . 11 . XX , p . 390 . 9 3

<2 — Anterior margin of clypeus emarginate medial ly
,
bidentate

laterally , the lateral angles not strongly produced ; front very finely

and closely punctured, the medial furrow distinct but not strong ;
verteX with the punct ures finer and closer than those on the front ;
Space between eyes at top a l ittle l ess than the length of antennal

j oints 2 and 3 united ; antennae shorter than the headand thorax

united
,
the first joint of the flagellum about one—third shorter than

the second ; dorsul um with fine, even , distinct punctures ; scutel l um

punctured likewise , not irnpressed metathorax striated, most coarsely

so on posterior face, the striations on upper surface irregul ar , i. e. , on

basal portion they are longitudinal until they reach a littl e beyond

the middl e
,
where they curve and extend to the sides, on the poster

ior portion ofupper surface the striations are transverse, the upper

face has a strong furrow ; l egs tolerably strongly spinose ; pygidia]

area strongly and sparsely punctured, about two and a quarter times

longer than it is broad at the base. Black tarsi testaceous ; wings

hyaline
,
slightly dusky at apex , iridescent ; marginal cel l obl iquely

truncate. Length 1 1 - 1 3 mm .
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3 — Anterior margin of clypeus rounded - out, indistinctly biden

tate lateral ly front and vertex sculptured similarly to the 9 space
between eyes at top a l ittle less than the l ength of antennal joints 2
and 3 united ; fi rst j oint of flagellum fully one - third shorter than

the second ; dorsul um more compactly punctured than in the Q
scutel l um impressed legs feebly Spinose colored like the 9 front,
face, clypeus densely and the thorax very sparsely, clothed with

sil very pubescence ; abdomen with a silvery pile. Length 8 1 2 mm .

Var . Q 3 First two, sometimes three , segments of abdomen

bright red .

Occurs from Canada (Harrington) to F lorida, westward to Mon

tana. From the latter locality I have only seen the black and red

variety . The female 0 1 this Species is what we have heretofore cal led

Larra pensylvanica Eve . , but an examination oi
'

Beauvois’ figure of

this l atter Species invalidates that supposition ; p ensylvanica. is prob

ably a Tachysphea
'

.

4 .
-Ancistromma dolosa n . sp .

9 — Anterior margin of clypeus emarginate medial ly
,
bidentate

lateral ly, the outer tooth representing the lateral angles and is by far

the largest ; front finely and closely punctu red ; vertex even more

finely and closely punctured than the front ; space between the eyes

at the t0p about equal to the length ofantennal joints 2 and 3 united
,

if anything it is slightly less ; antennae much shorter than the head

and thorax united
,
the first joint of flagellum,

if anything a l ittle
l onger than the second ; dorsulum with fine, rather sparse punctures ;
scutel lum impressed metathorax striated, most strongly so on

posterior face , the upper surface with the striations irregular and im

pressed medial ly ; legs tolerably Spinose ; pygidial area strongly and

Sparsely punctured, about twice as long as i t is broad at the base .

Black ; abdomen bright red tarsi testaceous ; wings dark fuscous,
i ridescent , nervures black marginal cel l apical ly , separated from

the anterior margin ofthe wing ; head, thorax and abdomen entirely

destitute ofpubescence or pile. Length 1 3 mm .

Cal ifornia ( Coll. Ashmead) . Resembles very much Tachysphex

triquetras, but the form ofthe ocel l i and short, stiff tarsal - comb wi ll

at once separate it from that species .
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impressed ; metathorax above and behind with coarse , transverse pl icae

or rugae , on the metapleurae becoming obsolete on lower portion,
the

upper su rface strongly furrowed medial ly and with the transverse
,

basal row offoveze very prominent ; legs rather feebly spinose for this

sex ; pygidial area strongly and sparsely punctured , about one- and
a- half times longer than it is wide at the base, its l ateral margins

somewhat reflexed. Black clothed with sericeous pile, that on sides

of face and thorax beneath
, silverv in certain lights ; l ast two j oints

of tarsi only, testaceous ; wings subfuscous, darker at apex , i ridescent,
nervures testaceous marginal cel l obl iquely truncate . Length
1 5 mm .

Georgia. Easily recognized by coarse sculpture of metathorax

and the sericeous pi le with which it is clothed .

7 .
—Ancistromma conferta n . sp .

9 — Anterior margin of clypeus rounded - out, indistinctly dentate

lateral ly ; front fine and closely punctured , more Sparsely so medial ly,
the medial impressed l ine rather faint ; verteX a l ittle more distinctly

punctured than the sides of the front ; Space between the eyes at top
slightly less than the length of antennal j oints 3 and 4 ; antennae

setaceous , but l ittle longer than the head and thorax united, first

j oint of flagellum nearly one—third shorter than the second ; dorsul um

finely and very compactly punctured scutel l um more distinctly

punctured
,
slightly impressed ; metathorax above rather indistinct ly,

transversely striated
,
the striations most distinct in the strong medial

furrow
,
the metapleuree coriaceous ; l egs tol erably spinose ; pygidial

area strongly and sparsely punctured , about one—and- a- half times

longer than it is wide at the base , its lateral margins but slightly re

fiexed. Black ; three, sometimes part of the fourth basal segments

of abdomen reddish ; tarsi testaceous ; wings fusco - hyaline ; i ridescent,
nervures black ; marginal cel l truncate ; face, clypeus and thorax

covered with a sparse
,
sericeous pile ; abdomen with a sparse, sil very

pile. Length 1 0 - 1 5 mm .

3 — Anterior margin of clypeus rounded - out , not dentate later

al ly ; front and vertex more coarsely punctured than in the 9 space

between eyes at t0p about equal to the length of antennal j oints , 2 - 4

united ; antennae shorter than the head and thoraX , rather stout,
first joint of flagellum about one - quarter shorter than the second

scutel l um impressed ; metathorax above more coarsely sculptured
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than in the 9 the metapleurae and posterior face coarsely granula ted ;
colored like the Q front, face, clypeus, and thorax more or less,
with sil very pubescence ; abdomen with si lvery pile , not distinctly

punctured . Length 8 1 1 mm .

Montana ; Kansas . A specimen from San Diego, California,
which I take to be simply a variety has the abdomen enti rely red

and its sculpture a l ittle finer.

8.
— Ancistromma divisa Pat t .
Lar ra d t

’

zrtsa Pat t . , Bul l . U . S. Geol . Survey ,
V

, p . 368. 9 1879.

Q — Anterior margin of clypeus rounded - out, bidentate lateral ly ;
front rather coarsely and closely punctured , more sparsely so medial

ly ; vertex more distinctly punctured than the sides of the front ;
Space between the eyes at top about equal to the length ofantennal

joints 2 - 4 ; antennae scarcely as long as the head and thorax united ,
at any rate not longer , setaceous , the first joint of the flagellum a

little more than one - quarter shorter than the second dorsul um com

pactly punctured ; scutel l um impressed , more distinctly punctured

than the dorsul um metathorax above and posteriorly coarsely and

transversely striated, the upper surface strongly sul cate medial ly ,

metapleuree granulated legs tolerably Spinose pygidial area strongly

and Sparsely punctured , in length nearly twice longer than its width

at the base . Black ; abdomen varying from red and black to en

tirely red tarsi testaceous ; wings dark fuscous, iridescent ; marginal

cell truncate ; face , clypeus and abdomen with a sparse sericeous

pile ; metathorax with sparse , fuscous pubescence . Length

1 4— 16 mm .

3 — Anterior margin ofclypeus rounded - out, not dentate lateral

ly front and vertex more coarsely sculptured than in the 9 space

between eyes at top somewhat greater than the length of antennal

j oints 2 - 4 united antennae much shorter than the head and thorax

united
,
the first joi nt of flagellum about one - quarter shorter than the

second ; dorsulum with the punctures distinct ; scutel l um likewise,
impressed ; metathorax above transversely rugose ; legs feebly

Spinose ; abdomen closely and distinctly punctured l ast dorsal seg

ment not keeled laterally ; first three segments of abdomen red

front, face, clypeus and thorax more or less , with Sparse si lvery

pubescence abdomen with silvery pi le. Length 1 2 - 1 3 mm .

Kansas ; Nebraska ; Texas .
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9.
— Ancistromma consimi l i s n . sp .

9 — Anterior margin of clypeus rounded- out, armed with one

tooth lateral ly ; front closely punctured , medial ly the punctures are

more distinct
,
but not sparse vertex fi nely and closely punctured

Space between the eves at t0 p about equal to the length of antenna]
joints 2 - 4 united antennae much shorter than the head and thorax

united, the first and second j oints of the flagellum about equal in

length ; dorsu l um compactly punctured ; scutel l um l ikewise , im

pressed ; metathorax above indistinctly transversely striated , not

strongly furrowed, the striations most distinct in the furrow, the

metapleuree finely granulated , or indistinctly striated legs strongly

Spinose the spines or fore- tarsi longer and stouter than in divisa

pygidial area large, strongly and Sparsely punctured , only about one

third longer than its width at the base . Black abdomen entirely

red apical joints of tarsi testaceous wings dark fuscous
,
i ridescent ;

marginal cel l obliquely truncate ; head and thoraX destitute of

pubescence or pile . Length 1 4 mm .

3 —Anterior margin of clypeus rounded- out , not emarginate

l ateral ly ; space between eyes at top about equal to or sl ightly

greater than
,
joints 2 - 4 of antennae united ; antennae not reaching

much beyond tegulze , rather stout, the first joint of flagellum about

one - quarter shorter than the second dorsul um with the punctures

compact ; scutel l um impressed ; legs teebly spinose ; basal segments

of abdomen above not distinctly punctured, the last dorsal segment

distinctly keeled lateral ly first three segments ofabdomen red head

and thorax without si lvery pubescence ; abdomen with a sericeous

pile. Length 1 0 1 3 mm .

Texas . This species and divisa resemble each other wonderful ly,
and at a first glance one would suppose that they are the same spe

cies ; but the short antennae and large pygidial area of the female,
and the male with the basal abdominal segments impunctate and

with the last dorsal segment keeled, wil l easi ly distinguish it .

10 .
— Ancistromma rugosa n . sp .

3 — Anterior margin of clypeus rounded - out , not dentate front

closely punctured, rather sparsely so medially ; vertex with the

punctures coarser and more separated than those on the front ; space

between the eyes at top as great or perhaps sl ightly greater than the

length of antennal j oints 2 - 4 united : antenna), ful ly as long as head
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and closely punctured ; last dorsal segment not keeled, the eighth
ventral segment emarginate ; colored l ike the 9 Length 1 1 mm .

Colorado. This species is pecu li ar in having the eighth ventral

pl ate of
'

the 3 emarginate , being the only one of our species of An

cistromma possessing that character. From all the other species it

may be distinguished by the robust form , deep- black color and very

short antennae of 9

TACHYTES Panzer .
Tac/zy tes Panz . , Krit . Rev . II . p . 1 29

,
1 806 .

Ly rops Il l ig . Ross , Faun . Et rusc, cd . 2 , I I , p . 16 1 , 1807 .

Body generally stout, the amount ofp ubescence with which it is

clothed variable, some ofthe sp ecies resembling, in a certain degree, bees;

anteriorfemora of the 3 beneath near the base entire or emarginate

comb on fore tarsi composed of short, thorns or spines ; pygidial area

large, covered with appressefl pubescence, mandibles emarginate be

neath ; their inner margin with one or two teeth ; antennae stout,
shorter than in the twofollowing genera ; eyes converging towards the

vertex
,
the Space between them at that point differing in the vari

ous species ; fore ocel l us round ; the hind pair very elongate, placed

obl iquely and with the upp er endjorming a hook orflat spiral front

not raised along the inner orbits as in Notogonia, etc . , if anything it

is depressed sculpture of the thoraX not strong ; last ventral plate of
3 with a rounded, wide emargination i narginal cell lanceolate, its

ap ex slightly obtuse, the appendiculation small and often indistinct,

three submarginal cell s, the second ofwhich receives both recurrent

nervures ; tibiae and tarsi ofall the legs armed with spines ; spines

composing comb on fore tarsi generallynot longer than the second joint

of the said tarsi , and are thorn - l ike, not at all flexible in appearance ;
claws not very long ; metanotum shorter than the dorsul um .

Our species of this genus have been monographed previously ;
5

therefore I wil l simply reproduce the synoptical tabl es here . In the

first place the genus may be -divided into two sections as tollows

Fore coxae of3 s imp l e , the fore femora ofthe same sex
,
beneath at base

,

ent ire ; thorax of 9 generally dense ly pubescent . Appearance
bee - l i ke SECTION I

Fore come of 3 w i th an e longated process , the fore femora ofthe same
sex beneath at the base emarg inate ; thorax of ma les not dense ly
pubescen t . Appearance not bee—l ike SECTION II .

5Trans. Amer . Ent . Soc .
,
XIX

, p . 234 , 1892 .
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The females of the first section are general ly short, robust insects ,
whil e those ofsection II are rather long and slender and never have

the clypeus produced mediall y as in the majority of those of the first

section . In some respects section II agrees with Tachysphex, but

the Spines on fore tarsi offemale are not long and flexible, and the

pygidium is hairy .

SECTION I .

FEMALES .

l— Clypeus with the anter ior m arg in in the m idd le , produced into a
large quadrate tooth or lobe

,
and w ith severa l sma l ler teeth l at

erally

Clypeus w i th the anterior margi n not or scarce ly produced in to
a lobe

,
at the most thickened in the m idd le

2— M etanotum strongly su lcate med ia l ly .

M etanotum not strong ly su lcate media lly
3— Thi rd joint ofan tennae about one - quarter longer than the fourth .4

Third join t ofantennae equal to
,
or but l ittle longer than the

fourth 5

4— Thorax dense ly c lothed w i th golden ye l low pubescence so that
the scu lpture of metanotum is h idden . Length 18- 22 mm

.validns.

Thorax sparsely c lothed w i th grayish pubescence ; metanotum
finely gran u lated (four hind t ibiae with a dark stripe w i thin ).
Length 12 - 1 4 mm . harp am.

5— M ed ian process of c lypeus d iv ided in to two d i stinct lobes ; space
between the eyes at the top equa l to the length of joints two
and three ofantennae

,
the latter joint

,
in length about equa l to

the fourth ; front and thorax w i th golden pubescence p rtedator .

M ed ian process ofclypeus not b i lobed ,
its apex s imp ly incurved ;

third antennal joint s l ightly longer than the fourth ; front and
thorax c lothed w i th s i l very -

gray pubescence calcaratus.

6— The su l cus on metanotum very wide ; scutellun1 scarce ly im

pressed ; pygid ium w ith a coppery l ustre mandibularis.

The s u lcus on metanotum not w ide ; scute l l um d istin ct ly im

pressed ; pyg idi um sil very breviventri
'

s.

7— Abdomen b lack . . 8

Abdomen in part red ; head and thorax c lothed w i th dense si l very
pubescence fnlviven tris.

8— Abdomen dorsally w i th four s i l very bands ; front s i l very 9

Abdomen dorsa l ly w ith but three s i lvery bands ; longer spur of
h ind t ib iae in length about equa l to the first joint ofthe hind
tarsi ; front golden . crassus.

9— Longer spur ofhind t ib iae longer than the first join t ofthe h ind
tars i ; apex of femora , tibiae and tars i , ye l lowish- ferruginous .

columbite .



PROCEED INGS OF TH E ACADEM Y OF [1893.

Longer spur ofh ind t ibiae , in length,
about equa l to the first joint

ofh ind tars i ; legs b lack , t ib iae and tars i w ith s i lvery p i le , the
apical portion ofthe tars i ferrug inous p ep ticas.

M ALES .

1 Flage l l um w i th the basa l join ts not or scarce ly rounded out

beneath
,
the ap i cal joints , except i n crassas and p ep ttcus, ab

norma l 8

Flagel lum w i th the basa l joints d i st inct ly rounded out beneath
,

the apica l join ts normal 2

Z— Anterior margin ofc lypeus , in the m iddle
,
not produced into a

tooth or lobe
,
at the most s imp ly th ickened 4

Anterior marg in ofc lypeus in the m idd le produced into a tooth
or lobe 3

3 —M etanotum sl ight ly su lcate ; thorax den sely pubescen t ; med ian
process of clypeus not prom inen t , s trongly impressed ,

haV ing

the appearance ofbe ing bitubercu late validas.

M etanotum d i st inct ly and rather strongly su lcate ; thorax sparsely
pubescen t ; med ian process ofc lypeus strong ,

not b itubercu late .
breviventris.

4 Last dorsa l abdom inal segment tu fted lateral ly w i th dark ha ir .7
Last dorsal abdom ina l segment not tu fted with dark hair 5

5— H ind tars i not at a l l sp inose ; lateral teeth of c lypeus large and
d istinct . mandibularis.

H ind tars i d ist inct ly sp inose 6

6— Firs t joint offlagellum shorter than the second ; space between
the eyes at top narrower than usua l ; head and thorax dense ly
clothed w i th golden pubescence . p roedator .

First joint of flagellum not shorter than the second .

Space between the eyes at the top not greater than the length
of anten nal joints 2 and 3 un i ted ; longest spur of h i nd tib iae
longer than the first h ind tarsaljoin t ; abdomen not at a l l red

calcaratns.

Space between the eyes at the top greater than the length of an

tennal joints 2 and 3 united ; longest spur of h ind t ibiae d ec id
edly shorter than the first join t of h ind tars i ; abdom inal seg
ments w i th a transverse band of redd i sh exornatas.

7 Ernargination of last ventral p late very narrow ; first joint offla

gellum in length about equa l to the second ; head and thorax
w ith golden pubescence harp ax.

Emarg ination oflast ventra l plate broad and round ; first joint of
flagellum shorter than the second ; head and thorax w i th sil

very pubescence colambioe .

8— Ap ica1 joints ofthe an tennae norma l 9

Apica l joints of the antennae abnorma l .

1
. 10

9— Apex offemora
,
t ib iae and tars i

, ye l low - ferruginous ; hind tars i
very feeb ly sp inose crassus.
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7 .
-Taohyt es praedator FOX .

T praedator FOX , 1. c . p . 240, 9 3

V i rginia and Texas.

8.
-Tachyt es columbiae FOX .

T. colambie FOX , 1 . c . p . 24 1 , 9 3

District ofCol umbia, Virginia, New Jersey .

9.
- Tachytes crassus Pat t .

T. crasszt s Pat t . l. c . p . 393
, 9 ; FOX , 1. c. p . 241 , 9 3

Connecticut, New Jersey (August) , So. Dakota, (Aldrich) .

1 0 .
- ~Tachytes pept icus Say .

Ly rops pe/m
'

cas Say , Bost . Journ . I, p . 371 . 9 3
Tachy tes pept icas Sm Cat . Brit . Mus . B ym. IV , p , 308.

From Ill inois westward .

11 .
- ~Tachy t es fulviventris Cress.

Cress , Proc . Ent . Soc. Phi la. IV, p . 466 . 9
T. efe lebs Pat t .

, Bul l . U S . , Geol . Survey , V , p . 355 . 3

From Nebraska westward.

1 2 .
-Tachyte s spatulatus FOX .

T. spat zi latns FOX , 1. c . p . 243
, 3

Nevada .

SECTION II .

FEMALES .

1— Greate1‘

part offemora reddish 2

Greater part offemora or the legs ent irely ,
black 3

2— Abdomen b lack
,
the three first dorsa l abdom ina l segmen ts on ly

w ith s i lvery p i l e at apeX . distinc tus.

Abdomen , except some black b lotches on dorsa l segments three ,
tom and five

,
en tire ly redd ish ; the fii st four abdom inal seg

ments w i th s i l very pi le at apex . distinctus var.
3— Fi rst joi nt offore tars i much contracted basa lly ,

apica l portion of
first three abdominal segmen ts s i l very contractus.

Fii st joint offore tat s i not contracted . 4

4— First two dorsal segmen ts ofabdomen , apica l ly ,
silvery ; legs, ex

cept tars i , b lack , the tibiae w i th dense s ilvery pubescence ;
metanotum d ist inct ly pu nctured aurulentas.

F1i st four or five segments s11ve1y . 5

5— Space between eyes at top about equa l to length ofjoints 2 and 3
ofantennae un i ted 6

Space between eyes at top greater than length of joints ofthe an
tenuse 2 and 3 un ited . 7

6— Abdomen redd ish
,
0 1 red and black ; hind t ibiae aimed outward ly

w ith a sel ies ofsh0 1 t
,
black

,
stou t and b lunt thorns

abdominalis.

Abdomen b lack ; pos ter ior tibiae armed outwardly w i th a ser ies of
whi t ish

,
long and rather acute thorns sericatus.
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7— M and ibles very broad and flat
,
with an exceed ing ly narrow notch :

abdomen b lack obscuras.

M and ibles ofthe norma l form
,
w i th a broad notch 8

8— M etanoturn not at all furrowed ; abdomen varying from red and

b lack to en tii ely fe 1 ruginous ; size a l so variab le . rufofasciatue.

M etanotum mc i e 0 1 less fu1 rowed . 9

9— Space between eyes at top gl eater than the l ength ofantennal
joints 2 and 3 un i ted ; c lypeus not den tate obdactus.

Space between eyes at top a l i tt le less than the length of second
and th ird antennal joints un i ted ; c lypeus armed w ith a large
prong on each s ide mergus.

M ALES .

l— Wings ye l low ,
w i th the ap ica l port ion dark 2

W ings not ye l low ,
hya l ine or subhya l ine 3

2— Third joint ofan tennae near ly one - th ird longer than the fourth ;
metanotum d ist inct ly punctured ; t ibiae and tars i black

aaralentas.

Th ird joi nt ofantennae but l ittle longer than the fourth ; metano
tum not punctured ; apex offemora

,
t ibiae and tars i ye l low fer

ruginous d istinctus .

3— Abdomen and legs more or less red ; third joint of antennae in
l ength about equa l to the fourth ; metanotum s l ight ly furrow ed ;
femora

,
e xcept base , redd ish rufofasciatas .

Abdomen and legs b lack .

2
4

4— Space between eyes at top much less than the length of antenna l
joints 2 4 un i ted . 5

Space between eyes at top about equal to the l ength of antenna l
join ts 2 - 4 united ; api ca l margins ofthe w ings fuscous. p arous.

5— Notch on outer edge ofmandibles very narrow ; body not densely
s i l very sericeous obscuras.

N otoh on outer edge ofmand ib les as usua l ; body rather densely
c lothed w ith s i lvery sericeous p i le ser tcatas.

13 .
— T. aurulentus Fab .

Larra am a len ta Fab . , Syst . Piez . p . 220 .

Ly rops aurn len ta Say , Bost . Journ . I , p . 37 1 .

‘

2 Tac/zy tes auru len tas ,Lep . , Bym . III , p . 24 7 .

Tac/zy tes au ra len tns Sm . , Catal . Brit . Mus. IV , p . 306 .

Lif ts cox alis Pat ton ,
En t . News, III , p . 90 . 9 3

New Jersey (July and August ) to Florida, westward TeXas

and Missouri .

14 .
— Tachytes contractus Fox .

T. con trac tus FOX , 1. c . p . 245 , 9

Georgia .

9T. min imus has been excluded from this table as it is a species ofTachyspheX .
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15 .
— Tachytes di st inctus Sm .

T. dw tmc tns Sm .
, Cat . Brit . Mus. Bym . IV ,

307 . 9
T. e long atu s Cr. , Tr . Am . Ent . Soc. IV , p . 215 . 3

Philadelphia (Smith) to F lorida, westward to California . T. elon

gatas, is according to Mr. Charles Robertson , who has taken it in

copu lation with distinctus, the male of the l atter. A <2 specimen in the

col l . ofthe U. 8. National Museum from Arizona, has the abdomen

almost entirely red and the first four dorsal abdominal segments with

sil very pi le at apex.

16 .
— Tachyte s serioatus Cress.

T. se r icatus Cress ,
ibid . p . 2 16 . 9 3

Texas, Georgia.

17 .
— Tachytes rufofasoiatus Cress.

T. r ztfofasciatas Cress , ibid . p . 21 7 . 3 FOX , 1. c . p . 24 7 . Q 3
Georgia to Texas , Nebraska, California .

18.
— T. abdominal is Say .

Larra abdomz
’

nalis Say , West . Quart . Rep . II , p . 77 , Q
Lar rada abdominalis Cr. , loc. cit . I , p . 379.

Tachy tes abdominali
’

s Cress , loc. cit . IV , p . 21 7 .

Arkansas (Say) , Texas , Mexico .

19 — Tachyt es obscurus Cress.

obscu ras Cress , l. c . p . 2 1 7 , Q
T. lex anas Cress , ibid . p . 21 7 . 3

District ofCol umbia to Mexico. T. tamanus Cress , the 3 of
this species .

20 .
— Tachytes parvus FOX .

T parvus FOX , 1. c . p . 249, 3

New Jersey (August) . May be the 3 of either of the two fol low

ing species .

21 .
— Tachytes obductus Fox .

T. obductus FOX , 1. c . p . 250 . 9

Tennessee .

22 .
— Tachyt es mergus FOX .

T. merg zzs FOX
,
1. c . p . 250 . 9

New Jersey ( July) .

UNIDENTIFIED .

Taohyt es dives Lep .

T. dw es Lep . , B ym . I II , p . 247 , 9
“Carol ina. Museum of M . Servil le.

TACHY SPHEX Kohl .
Lar rada Sm . , Cat . Bym. Brit . Mus , p . IV , p . 274 . 1856 .

Larra Pat ton ,
Proc . Bost . Soc . Nat . Hist . XX , p . 385 ; Cresson , Synopsis,

p . 1 14 .

fi zchy sfi/za t
' Kohl , Be r] . En t . Zeitschrift , XXVII , H . 1 , 1883 .



https://www.forgottenbooks.com/join


PROCEED INGS OF TH E ACADEMY OF [1893 .

the base ; tars i strongly spinose , especially the first joint ofthe
posteriors sp inosus.

H ind legs b lack 4

4— Anter ior marg in ofthe c lypeus strongly crenated crenulatus.

Anterior marg in ofc lypeus not crenated ,
at the most w i th two

teeth lateral ly
5— Greater part ofabdomen reddish
Abdomen b lack , or equally red and black

6— Pyg id ium scarcely tw ice as long as it is broad at the base
triquetras .

Pyg idium decidedly more than tw ice longer than it is broad at
base

7— An tennae long ,
not setaceous scarcely acum inate ap ical ly

antennatas.

An tennae as usual
,
acuminate apica l ly . 8

8— Anter ior margin of c lypeus not or but very s l ight ly emarg inate .
Dorsulum very c lose ly punctured ;metathorax above finely coria
oecus ; fron t finely granulated tarsatus.

Dorsu lum shin ing , w i th the punctures separated ; metathorax
above finely granu lated ; fron t rather coarse ly granu lated

semirufas.

Anter ior margin of c lypeus dist inct ly emarg inate ; fron t exceed
ingly finely granulat ed exsectus.

9— Longer Spur ofhind tibiae shorter than the first join t of hind
tarsi ; abdomen about equa l ly red and bl ack . 10

Longer spur ofh ind t ib iae decided ly longer than the first joint of
hind tars i ; abdomen w i th segments broadly tes taceous , w ith at
least four s i l very bands inundas.

10 M etathoraX above granu lated ; d istance between the th ird trans
verso- cubita l nervure and the apex of marginal ce l l is usually
greater than the width ofthe th ird submarg inal ce l l at the top .

tenuip unctas.

M etathoraX above more or l ess long itud ina l ly striated orwrink led ;
distance between the third transverso- cubi tal nervure and the
apex of the marginal cell less than the width of the th ird
submarginal ce l l at the top decoras.

l l— Space betw een eyes at top eq ua l to or greater than the length of

an tennaljoin ts 3 and 4 u n i ted . 12

Space between the eyes at top less than the length of antennal
joints 3 and 4 un ited . 15

12r —An terior margin ofclypeus produced med ial ly into a short lobe .13
Anterior margin ofc lypeus not at a l l produced into a lobe 14

1 13— Wings hya line , iridescen t ; metathorax gran ulated above fasas.

W ings , except base , fuscous ; metathorax above coarse ly reticu

lated fumip ennis .

14— M etathorax
,
above

, granulated ; usually the last two abdom ina l
segmen ts red terminatas.
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M etathorax
,
above , strong ly ret icu lated ; usua l ly the last segmen t

only red ap icalis.

15— Greater part of abdomen black 16

Greater part ofabdomen red or equa l ly red and black 18

16— M etanotum reticu lated .

Vertex and dorsulum coarsely pu nctured ; tarsi b lack acatas.

Vertex and dorsu lum very finely punctured ; tarsi reddish on

apical hal f nigri
'

or .

M etanotum smooth or finely granu lated ,
opaque 1 7

17— W i th dense sericeous p i le ; w ings s ubhya line p unctifrons.

Without sericeous p i le , deep b lack ; w ings dark fuscous aethi
'

op s.

18— Tibiae
,
tars i and femora

,
in part , red p osterus.

Tibiae and femora b lack 19

19— M etanotum strong ly ret iculated asp eratus.

M etanotum longitudi nal ly striated scalp tili
’

s.

M etanotum granu lated or coriaceous 20

20— Abdomen not at a l l compressed ,
depressed throughout . . 21

Abdomen compressed ap ically . montanus.

21— Pygidi um
'

in length,
but l i ttle , if anything , greater than tw ice its

width at the base . Length 6mm . p auxi
’

llus.

Pyg idium in l ength , greater than twice i ts width at base ; meta
thorax above finely granu lated . . consimi

'

lis.

MALES .

l— Space between the eyes at top about equal to the length ofanten
nal joints 2 and 3 united . 2

Space between the eyes at t0 p greater than the length ofantennal
joints 2 and 3 un i ted . 3

2— Abdomen b lack ; apex offemora
,
t ibiae and tarsi ent irely ,

reddi sh
ye llow . . mi

'

nimus.

Abdomen on basal hal f red ; femora and t ib iae not reddish oeqaalis.

3— Abdomen en t ire ly black
,
except ex treme apeX in some few

spec ies 4

Abdomen red or b lack and red 10

4— M etathorax above smooth or ind i stinct ly scu lptured 5

M etathorax above coarsely sculptured 6

5— Lateral angles ofproduced portion of anterior margin of c lypeus
obtu se ; met athorax above without a long itud ina l , impressed
line ; clothed w ith sericeous pi le p anctifrons.

Lateral angles ofproduced port ion of anterior marg in of c lypeus
acu te ; metathorax above w ith adistinct ,longitudinal ,impressed
line ; deep black , w i thout sericeous pile oethi

'

op s.

6— Space between the eyes at top decidedly less than the length of

antennal joints 2 - 4 un i ted
,
but litt le greater than the length of

joints 2 and 3 mundus.

Space between the eyes at top as great or greater than the

leng th ot
'

an tennal joints 2 - 4 un i ted 7
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7— Front
,
though distinct ly punctured , yet not coarse ly so ; space

between eyes at top about equa l to the length ofantenna l joints
2 - 4 un i ted 8

Fron t coarse l y punctured ; space between eyes at top greater than
the length ofantenna l joints 2 - 4 un i ted 9

8— Thorax w i th s i l very pubescence ; front w i th an indistinct , medial
impressed line . acutas.

Thorax w ithout s i lvery pubescence ; front w ith a d i stinct , med ia l ,
impressed l ine nigrior .

9— Abdomen ven t ra l ly rather strongly punctured ; metapleurae

coarse ly striated ap icalis.

Abdomen ventra l ly very finely punctured ; metapleurae finely

striated fasus and terminatus.

lo— Occ iput remarkably depressed in the m idd le
,
so that the portion

behind each eye i smuch swollen inasitatus.

Occ iput norma l 1 1

l l— M etapleurae coarse ly striated .

An tennae e longate , the th ird joint fu lly twice longer than broad ;
space between the eyes at top less than the length of joints 3
and 4 un i ted amp las.

Antennae short
,
stout

,
the third joint about as broad as long ;

space between eyes at top about equal to the l ength ofan tenna l
joints 3 - 5 un i ted texanus.

M etapleurae not coarsely striated 12

1 2— Space between eyes at top about equal to joints 3 and 4 un i ted 13

Space between eyes at t0 p less than the length ofjoints 3 and 4 1 7

13— Flage l lum rather short , s tout , thickened med ia l ly sp issatus.

Flagel lum long ,
s lender

,
not thickened med ia l ly 14

14— M etathorax above ret icu l ated consimili
'

s;

M etathorax above not reticu lated
,
at the most finely granu lated .

15

15— Abdomen ent ire ly red tarsatas.

Abdomen b lack apica l ly 16

16— Size sm al l , slender ; front finely granulated . Length 6 mm .

p arvulits.

S ize med ium ,
robust ; front mo1 e punctured than granu lated .

Length 10 mm comp actus.

1 7— Upper surface ofmetathorax as long as the dorsu lum ; form slen

der dabtas.

Upper surface of metathorax shorter than the dorsu lum ; form
stout 18

18— Front coarse ly and d i st inct ly punctured mon tanus.

Fron t granu lated ,
or e lse it is so very closely punctured that i t

appears so . . 19

19— Upper surface of metathorax coarse ly and irregu larly wr inkled .

quebecensis.

U pper surface ofmetathorax not wrink led 20
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each extreme side ; front very finely and closely punctured, appear

ing granulated , the punctures on the vertex are al so fine but are not
so close as those on the front ; Space between the eyes at topa l ittle

less than the length ofantennal j oints 2 and 3 united ; first joint of

the flagellum a littl e more than one- fifth shorter than the second ;
dorsul um with distinct, close punctures, its medial portion only de

pressed anteriorly and then not strongly ; scutell um convex, not im

pressed , punctured like the dorsul um ; metathorax above strongly

reticu lated , especial ly at the base , the sides and posteriorly finely

striated, the posterior face with the fovea elongate , acute beneath and

broad at the upper end ; legs rather stout, wel l armed with spines ;
marginal cel l truncate ; Space between the second and third submar

ginal cel ls at the top about equal ; abdomen
6 Black ; spot

on scape , at apex beneath , mandibles in the middle , and legs except

coxze, trochanters and the fore and medial femora above, red front,
face, clypeus and the thorax more or l ess clothed with si lvery p ub

escence, brightest and densest on the face , clypeus and mes0pleurae ;
wings subhyaline , i ridescent, nervures testaceous ; tegulae yellow .

Length about 9 or 1 0 mm .

Texas. The type of this species , which seems to be very rare, is

in the col lection of the United States National Museum .

3 .
—Tachysphex post erns n . sp .

9 — Clypeus with large, deep punctures , its anterior margin

rounded- out , subtruncate medial ly, and not dentate lateral ly ; front

finely and closely punctured below the middle , but above that the

punctures are strong and separated ; the vertex more finely punctured ;
space between the eyes at the t0p greater than the lengthof antennal

joints 2 and 3 united , but less than the l ength ofjoints 3 and 4 ; first

j oint of the flagellum about one - third shorter than the second ; dor

su lum with distinct , separated punctures ( the punctures are much

more distinct than in either of the two preceding species) , depressed

in the middle for about two - thirds its l ength, the punctures most com

pact anteriorly ; scutellum convex, not impressed , punctured similarly

to the posterior portion oi
'

the dorsul um ; metathorax above finely

6 The abdomen ofthe on ly specimen seen by me , the type ofthe species, is lost.
I take the fol low ing from the original descript ion “

abdomen fulvo- ferrugineus,
with a very fine si lvery sericeous p i le , more dense at the sides and apex of the

segments , the three apical segmen ts black .

”
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coriaceous, the sides likewise , the posterior face finely and trans

versely striated ; l egs ample , tolerably wel l armed with spines ; ab

domen above impunctate. the last two ventral segments sparsely

punctured ; pygidial area flat , with distinct, large, sparse punctures ,
its length is about two- and - a- half times longer than it is wide at the

base . Black ; anterior margin ofthe clypeus, mandibles except base,
spot on scape at apex beneath

,
th e tarsi

,
medial tibiae, the hind legs

except coxae and trochanters , and the abdomen red ; face, front,
clypeus and the thorax , especially in the sutures , with si lvery pu

bescence ; the femora and abdomen with sil very pi le, which is most

profuse on the abdomen ; tegulze and nervures testaceous ; wings sub

hyaline, the marginal cel l obliquely truncate, width of the third sub

marginal cell at the top greater than the width of the second at the

same place . Length 1 2 mm .

State of Washington .

4 .
— Tachysphex spinosus n . sp .

9 — Clypeus with large deep punctures, its fore margin rounded

out, and armed with a tooth lateral ly ; front finely and closely punc

tured throughout ; the verteX with the punctures finer ; space be

tween the eyes at the top about eq ual to the length of antennal j oints
2 and 3 united ; first j oint of the flagellum about one- quarter shorter

than the second ; dorsul um with tol erably strong and very close

punctures, depressed in the middle for about two- thirds its l ength,
the punctures cl osest anteriorly ; scutel l um punctured l ike the dor

su l um , not impressed ; metathorax above finelv coriaceous, the sides

l ikewise, but shining, the posterior face transversely striated ; l egs

strongly armed with spines
,
especial ly the fi rst j oint of the tarsi ;

abdomen above impunctate , the last two ventral segments with large ,
sparse punctures ; pygidial area somewhat conveX

,
with indistinct

scattered punctures
,
its l ength is about twice or perhaps less than

twice greater than its width at the base . Black ; mandibles in the

middle, spot on scape beneath at apex and fore tarsi reddish - testa

ceous ; f
‘

our hind legs except the coXae, trochanters and femora and

base of tibiae ofmedial legs, and the abdomen bright red ; face, clypeus

and thorax more or less, with sil very pubescence ; femora and ah
domen with si lvery pile, which is most obvious on the abdomen when

viewed from behind ; tegulae testaceous wings subhyaline, i ridescent,
the nervures black ; marginal cel l subacute at apex ; width of the



51 2 PROCEEDINGS OF TH E ACADEMY OF [1893.

third submarginal cel l at the top nearly twice greater than the width

of the third at the same place . Length 1 1 mm.

Los Angeles County, Cal ifornia . (Collection U. S. National

Museum . )

5 .
— Tachysphex crenu latus n . sp .

9 — Anterior margin of the clypeus distinctly crenulated ; front

finely granulated throughout ; vertex with very fine and close pune

tures ; space between the eyes at top about equal to the length ofan

tennal j oints 2 and 3 united ; first and second joints of the flagel l um

equal in length ; dorsul um very closely punctured , the punctures

much stronger than those on the vertex ; scutel l um sl ightly impressed

anteriorly ; metathorax ab
‘

ove finely granulated, the metapleurae in

distinctly striated , as is l ikewise the posterior face ; l egs stout , strongly

spinose ; abdomen above impunctate, the second and last ventral seg

ments with sparse punctures ; pygidial area with large, scattered

punctures , depressed on apical half, its l ength is about twice greater

than its width at the base. Black ; mandibles in the middle, and

indistinct spot on scape at apex beneath and the tarsi , obscure red

dish ; abdomen dark red ; tegulae testaceous ; wings subhyal ine , the

nervures black ; marginal cel l subtruncate at apex ; space between

the second and third submarginal cel ls at the t0p about equal .
Length 1 1 mm .

Cal ifornia.

6 .
— Tachysphex tarsatus Say .

Lar ra lan ata Say , West ern Quarter ly Report er, II , p . 78.

Lar rada tarsata Cress , Proc . Ent . Soc . Phi la. , IV , p . 464 . Q

Q — Anterior margin of the clypeus either slightly emarginate in

the middle or entire
,
armed with one tooth lateral ly ; front finely

granulated punctures on the vertex fine ; space between the eyes at

the top about equal to the length of antennal joints 2 and 3 united,
perhaps a littl e greater ; first j oint of

'

the flagellum about one- third

shorter than the second ; dorsul um more finely punctured than the

front
,
depressed in the middle anteriorly ; scutel l um punctured l ike

the dorsul um , not impressed ; metathorax above finely coriaceous , the

metapleuree indistinctly striated , the posterior face transversely striated,
with a long

,
deep

,
longitudinal fovea in the middle ; legs tolerably

wel l armed with spines ; abdomen above impunctuate, the last two

Ventral segments sparsely punctured ; pygidial area not so distinctly
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bright red ; head in front and thorax very sparsely clothed with si l

very pubescence ; abdomen also very sparsely clothed with silvery

pile ; wings subhyal ine, nervures black ; marginal cel l subtruncate ;
width of

'

the second submarginal cel l at the top decidedly greater

than that of the thi rd submarginal at the same place . Length
9- 1 0 mm .

Texas ; Colorado. A spec1men from Georgia which I refer to this
species has the dorsul um punctured similarly to T. tarsatus Say.

From Cal ifornia there are two specimens
,
which I at fi rst bel ieved to

be distinct, that have the front punctured , the dorsulum rather
Sparsely punctured and the sculpture of

'

the metanotum bordering on

both reticul ated and granulated . The male of this California form
is as fol lows :

3 .
—Front coarsely granulated ; vertex with fine, rather sparse

punctures, the clypeus with fine and close punctures ; space between

the eyes at top about equal to length of
'

antennal joints 2 to 4 united ;
antennae short and stout , the first joint of the flagellum scarce ly
onelhalf

'

shorter than the second ; dorsul um With distinct, tolerably

strong punctures ; metathorax above coarsely granulated or finely
reticulated, on the sides and behind distinctly striated ; legs feebly

Spinose ; colored like the Q abdomen with distinct si l very pil e .
Length 7 mm .

8.
— Tachysphex spissatus n . sp .

3 — Front strongly granulated ; vertex finely and closely pnuc

tured ; Space between the eyes at top about equal to the length of an

tennal j oints 3 and 4 united ; clypeus subtruncate, its interior half

with coarse punctures ; antennae rather long , distinctly thickened

medial ly , the first j oint scarcely greater than one- half
'

the l ength of

the second
,
which is a l ittl e shorter than the third ; dorsu l um very

finely and closely punctured, the scutel l um likewise, and not im

pressed ; metathorax above coriaceous , the sides finely and indis

tinctly striated . the posterior face more distinctly so ; l egs feebly

Spinose, the emargination of
'

fore femora large and sub - angular ah

domen impunctuate , the l ast dorsal segment with distinct punctures.

Black ; scape beneath at apex , mandibl es in the middle and apical

joints of the tarsi obscure red ; segments 1 - 3 of the abdomen bright

red ; tegulae testaceous ; face, f
'

ront, clypeus and thorax with sil very

pubescence abdomen with si l very pile
’

; wings subhyaline, i ridescent.
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nervures testaceous
,
marginal cel l subtruncate ; second submarginal

cel l at the top about equal to, or perhaps slightly greater than the

width of the third at the same place. Length 73 mm .

California .

9.
— Tachysphex dubius n . sp .

3 — Front finely granulated ; vertex fine and closely punctured
'

space between the eyes at. top greater than the l ength of
'

antennal

joints 2 and 3 united , but less than j oints 3 and 4 ; clypeus in the

middle ofanterior margin a littl e produced , not coarsely punctured

on anterior half antennae not or but very sl ightly thickened medi

ally ; the first joint ofthe flagel l um more than one- third shorter than

the second ; dorsu l um very finely and closely punctured ; metathoraX

above coriaceous, the sides indistinctly striated , the hind face more

distinctly so ; l egs f
'

eebly spinose, the emargination of fore femora

rounded ; l ast dorsal segment of abdomen finely and distinctly punc

tured. Black ; scape beneath at apex , mandib les medial ly and last

j oint of
'

tarsi obscure reddish ; segments 1 - 3 of abdomen bright red ;
face, front , clypeus and thorax with si lvery pubescence ; abdomen

with si lvery pile ; wings dark subhyaline, i ridescent, nervures bl ack ;
marginal cel l obl iquely truncate ; width of the second and third sub

marginal cell s at the top variabl e . Length 8- 9mm .

Camden County , New Jersey,
August 24 th; Northern Ill inois

(Dr. Nason ) .

10 .
— Tachysphex semirufus Cress.

Lar raa
'

a semirufa Cr . ,
Proc . Ent . Soc . Phi la IV , p . 464 . 9

Larra semir ztfa Patt .
,
l. c. p . 389.

Q — Anterior margin of the clypeus sl ightly rounded- out, armed

with two distinct teeth on each eX treme side ; front rather coarsely

granulated ; vertex with fine distinct punctures ; space between the

eyes at top about equal to the length of antennal joints 2 and 3 united ,
perhaps a little greater ; first joint of the flagellum scarce]y one - f

'

ou rth

shorter than the second ; dorsul um with fine, close,distinct punctu res ;
scutell um a l ittle more strongly punctured ; metathorax above dis

tinctly granulated , indistinctly striated on the sides , the posterior

face a littl e more distinctly striated ; l egs strongly Spinose ; abdomen

above impunctate, the last ventral segment strongly punctured ; py

gidial area tolerably wel l defined, sparsely punctured , its length

nearly two and a- half
'

times longer than it is wide at the base. Black ;
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scape beneath at apex , mandibles in the middle , and the tarsi except

basaljoint , obscure reddish ; abdomen bright red ; face, front, clyp
eus and thorax sparsely clothed with silvery pubescence ; abdomen

without si lvery pile ; wings sl ightly fuscous, i ridescent, nervures

black ; marginal cel l obl iquely truncate ; space between the second

and third submarginal cel l s at the top about equal . Length 89 mm .

Colorado .

11 .
- Tachysphex asperatus n . sp .

9 — Anterior margin of
'

the clypeus a little rounded - out
,
not den

tate l ateral ly ; front coarsely granul ated ; vertex with strong punc

tures ; space between the eyes at top greater than the length of an

tennal j oints 2 and 3 united and less than the length of j oints 3 and

4 united ; first j oint offlagellum but l ittl e, if anything, shorter than the

second ; dorsul um coarsely punctured ; metathorax above strongly

rugose or rugoso - reticulate, the sides and behind distinctly striated ;
legs feebly spinose ; abdomen above impunctate, the last ventral

segment more or l ess punctured ; l ast dorsal segment with the pygidial

area only developed at apex , and then only to a very slight degree,
impunctate . Black ; mandibles at apex and the tarsi more or less ,
obscure red ; abdomen bright red ; face, front , clypeus and thorax ,
Sparsely clothed with silvery pubescence ; the abdomen with a sparse

si lvery pile ; wings subhyaline , i ridescent , nervures testaceous ;
marginal cel l obl iquely truncate ; the second submarginal cel l at the

top greater than the third at the same place . Length 8 mm .

Nevada. The coarser s culpture of the dorsul um and the poorly

d eveloped pygidial area will distinguish this species from semirnfas,
which it greatly resembles.

1 2 .
— Tachysphex antennatus n . sp .

9 — Anterior margin of
'

the clypeus truncate
,
armed with a tooth

lateral ly ; front finely granulated ; vertex finely and closely punc

tured ; space between the eyes at t0p about equal to the length of

antennal joints 2 and 3 united , possibly a l ittle greater ; first j oint

of the flagellum is long , nearly one- fourth shorter than the second ,
the fl agel l um not setaceous ; dorsul um finely and closely

punctured ; scutel l um likewise ; metathorax above finely granulated,
the sides indistinctly striated , the posterior face more distinctly so;
l egs tol erably wel l armed with spines ; pygidial area scarcely two
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about twice as long as it is broad at the base. Black ; scape beneath

at apex
,
mandibles medially and apical j oints of tarsi, obscure red

dish ; abdomen bright red, with a sparse si lvery pile front, face and

clypeus densely and the thorax sparsely , with si lvery pubescence ;
wings subhyaline , nervures testaceous ; marginal cel l truncate,
second submarginal cel l at the top wider than the third at the same

place. Length 7 mm .

Colorado . The sc ulpture of metathorax wil l readily distinguish

this species .

15 .
— Tachysphex parvu lus Cress.

Larm da pare n tal Cr. , Proc. Ent . Soc Phila.
,
IV , p . 465 . 3

Larra mon tana Pat ton , l. c. p . 389 ; Kohl . l. c . p . 246 .

3 .
— Front finely granulated ; vertex with exceedingly fine and

close punctures ; Space between the eyes at top decidedly greater than

the leng th ofantennal j oints 2 and 3 united,
about equal toj oints 3 and

4 united ; anterior margin of
'

clypeus subtruncate, armed with a tooth

l ateral ly ; antennae rather long, the flagellum not thickened medial ly ,
the first j oint ofthe latter scarcely one - third shorter than the second ;
dorsulum very finely and closely punctured scutel l um likewise ;
metathorax above coriaceous or finely granul ated , the sculptu re of

sides indistinct, though evidentlyfinely striated , the posterior face

transversely striated ; legs feebly spinose , the emargination of fore

femora large . Black ; scape and mandibles colored as usual ,
the tarsi except first joint , reddish ; abdomen bright red , with si lvery

pi le ; front , face and clypeus With a tol erably dense si lvery pubes

cence, the thorax sparsely so ; wings subhyaline, i ridescent, nervures

testaceous ; marginal cel l obliquely truncate ; width of second and

third submarginal cel ls at the top variabl e . Length 7 mm .

Colorado . This species is not the 3 of montanas as has been

supposed by some authors.

1 6 .
— Tachysphex fumipennis n . sp .

9 -Anterior margin of the clypeus slightly produced medial ly

not dentate lateral ly ; front coarsely and distinctly punctured. ver

tex with strong punctures ; the furrow which extends back on the

occiput deep, giving the latter an emarginate appearance ; Space be

tween the eyes at the t0p much greater than the length of antennal

j oints 2 and 3 united , about equal to the length ofj oints 3 and 4 ;
first joint of

'

the flagellum but little shorter than the second ; dorsulum
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with strong
,
separated punctures ; scutel lum likewise , not impressed ,

upper surface of metathorax very strongly reticulated , the sides

coarsely striated ; legs tolerably wel l spined ; pygidium very sparsely

punctured
,
a l ittle more than twice longer than it is broad at the

base. Black ; last abdominal segment red ; front, face, clypeus and
t horax more or l ess, with silvery pubescence ; abdomen with a dense

si l very pile ; wings fuscous, base broadly hyal ine , nervures black ;
marginal cel l obl iquely truncate ; second submarginal cel l at the top

much greater than the third at the same place . Length 1 0— 1 1 mm .

Florida, in the vicinity of St . Augustine (C. W Johnson) . The

dark wings and sculpture of metathorax wil l distinguish this Species

from its al l ies.

1 7 .
— Tachysphex fusus n . sp .

9 — Anterior margin of the cly peus sl ightly produced medial ly ,
not dentate lateral ly ; front with the punctures coarser and closer

than in the species j ust preceding verteX strongly punctured ;
occiput when Viewed from behind emarginate at the tcp; Space be
tween eyes at top much greater than the length of antennal j oints 2

and 3 united about equal to joints 3 and 4 united ; first j oint offlagellum

but littl e shorter than the second dorsul um with strong separated pune

tures ; scutell um distinctly imp ressed ; metathorax above strongly

granulated , the sides finely, though distinctly striated ; legs tolerably

wel l spined ; pygidium sparsely punctured , about two and a half

times longer than it is broad at the base . Black ; scape beneath at

apex and the mandibles in the middle reddish ; tarsi reddish - tes

taceous; last two abdominal segments bright red ; front, face and

clypeus densely clothed with silvery pubescence, the thorax sparsely

clothed ; abdomen with a rather dense si l very pile ; wings subhyaline ,
i ridescent, nervures black ; marginal cel l obliquely truncate ; width

oi
'

the second submarginal cel l at the top usual ly greater than the

thi rd at the same place . Length 9— 1 0 mm .

3 — Front with coarse, confl uent punctures ; vertex strongly

punctured ; space between eyes at tcp, if anything, greater than the

l ength of
'

antennal j oints 2— 4 united ; anterior margin of the clypeus

with the lateral angles sharp and with the medial portion very

sl ightly produced ; antennae rather long, the flagellum a littl e thick

ened medial ly , the first j oint of the latter about one- third shorter

than the second ; dorsul um with strong, separated punctures ; scutel
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l um impressed ; upper surface of metathorax transversely rugoso

granulated
,
the sides rather strongly striated ; abdomen if punctured

ventral ly
,
it is very finely so. Colored and ornamented like the 9

Length 7— 8
s

mm.

TeXas ; Las Cruces, N . Mexico (T. D . A. Cockerell) ; Nevada ;
Montana . The pale wings and sculpture of metathorax wil l separate

this species from the preceding one, while the shape of
'

fore margin

of clypeus wil l distinguish it from terminatus, which it most re

sembles. The 3 differs from that of terminate s by the coarsely

sculptured f
'

ront.

18.
— Tachysphex terminatus Smith.

Lar raa
’
a te rmmata Sm . , l. c . p . 291 .

Lar ra terminata Pat ton , l. c . p . 389.

Lar ra minor P1‘

ov .
,
Add . Hyn1 . Quebec, p . 268. 9 3

<2 — Anterior margin of the clypeus subtruncate , not produced

in the middle ; front finely granulated ; verteX strongly punctured ;
occiput when Viewed from behind not , or very slightly , emarginate

above ; Space between the eyes at top about equal to the length of

antennal j oints 3 and 4 united,ifanything slightly less ; first j oint of the

flagellum nearly one—third shorter than the second ; dorsu l um with

tol erably strong and separated punctures, which become close ah

teriorly ; scutel l um very slightly impressed upper surface of the

metathorax granulated . the sides distinctly , though not strongly

striated ; l egs not very strongly spined ; pygidial area sparsely punc

tured, about two and a half times longer than it is broad at the

base. Black ; mandibl es in middle and scape beneath at apex red

dish tarsi apical ly reddish - testaceous ; last two segments ofabdomen

bright red ; wings subhyaline , iridescent, nervures testaceous ; marg

inal cel l obl iquely subtruncate ; second submarginal cel l at the top
wider than the third . Length 9— 1 0 mm .

3 — This sex resembles very closely the 3 offasus but differs as

follows Space between the eyes at top distinctly greater than the
l ength ofantennal j oints 2— 4 united ; front a l ittl e more closely an d

finely punctured ; anterior margin of clypeus slightly rounded out,
not produced medial ly, the l ateral angles sharp, almost dentiform ;
dorsu l um with the punctures sparser ; wings more iridescent ; l egs l ess

strongly spinose . Length 6 mm .

Canada to District ofCol umbia ; N Ill inois (Nason) ; Vancouver.
A Q from Nevada which I take to be a variety of this species has
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vertex with distinct punctures ; occiput when Viewed from behind

very, sl ightly emarginate ; space between the eyes at the t0p dis

tinctly l ess than the length of antennal joints 3 and 4 united, but

stil l a l ittle greater than the l ength ofj oints 2 and 3 united ; first joint

of the flagel l um about one - third shorter than the second ; dor

sul um with strong , tolerably wel l separated punctures, the

latter are however closer than in apicalis ; upper surface of meta

thorax fi nely reticulated or reticulato—granulated , the metapleuree

rather strongly striated ; tibiae and tarsi tol erably wel l armed with

Spines ; pygidial area sparsely punctured , nearly three times as long

as it is broad at base . Black ; mandibles medial ly and scape be

neath at apex , obscure reddish ; apex ofabdomen not red ; wings sub

fuscous, i ridescent , nervures black ; marginal cel l subtruncate ; width

of the second and third submarginal cel ls at the top variable
,
al

though the second is usual ly greatest ; face, front and clypeus wi th

si lvery pubescence, that on the thorax Sparser ; abdomen with silvery

pile . Length 9 mm .

3 .
—Front even more finely punctured than in the Q occiput

not or very indistinctly emarginate ; space between the eyes at top

about equal to the length of antennal joints 2— 4 united, at any rate

not greater ; anterior margin of clypeus a l ittl e more strongly

rounded out than in the Q antennae tol erably long, not thickened ,
the first j oint ofthe flagellum about one - third shorter than the sec

ond ; scutel l um not impressed ; upper surface of metathorax rather

coarsely granulated
,
the metapleurze finely striated ; abdomen closely

and finely punctured ventral ly ; pubescence about as in the 9

wings paler
,
the marginal cel l more obtuse and narrower at apex .

Length 63 mm .

Connecticut in August (Patton) ; Georgia ; Florida (Mrs. A. T.

Slosson) , Cedar Keys, June ( Coll. A. E .

21 .
— Tachysphex amplus n . sp .

9 — Anterior margin of
'

clypeus rounded out, armed with a tooth

lateral ly ; front rather strongly and closely punctured becoming

granulated towards insertion ofantennae ; verteX with distinct, tol er

ably close punctures ; occiput not at al l emarginate, in consequence

ofthe impressed line not being strong ; Space between the ey es at top
about equal to the l ength of

'

the third j oint of
"

antennae ; first j oint of

the flagellum but little shorter than the second ; dorsul um with tol
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erably fine and close punctures ; scutel l um sl ightly impressed ; meta

thorax above strongly granulated, the metapleurae rather coarsely

striated as is l ikewise the posterior face ; tibac and tarsi wel l armed

with spines ; pygidial area
‘

ieebly and Sparsely punctured, but l ittl e,
if anything longer than twice its width at the base. Black ; man

dibles medial ly, scape beneath at apex and tarsi
,
except fi rst joint,

reddish ; abdomen bright red, without si lvery pile ; wings subhyaline,
scarcely iridescent, nervures black ; marginal cel l obl iquely trun

cate ; width of
'

the second submarginal cel l at the top decidedly

greater than the width of the third at the same place ; head and

thorax very sparsely clothed with silvery pubescence. Length 14

mm .

3 — Front coarselv granulated, on upper portion becoming punc

tured ; verteX with distinct, rather sparse punctures, those on the

clypeus very fine and close ; space between the eyes at top greater

than the length of antennal j oints 2 and 3 united, but decidedly

shorter than 3 and 4 united ; antennae similar to the 9 the first j oint

of the flagellum a littl e more than one- quarter shorter than the second ,
the second , third and fourth joints about equal ; anterior margin of

clypeus subtruncate ; dorsul um with distinct, tolerably close punc

tures ; metathorax above granulated , on the sides and behind

striated ; legs feebly spinose ; colored l ike the female . Length 1 0

mm .

Nevada ; New Mexico. This is one of
'

our l argest species.

2 2 .
— Tachysphex montanus Cress .

Lar rada mon tana Cr. ,
Proc. Ent . Soc . Phi la. IV , p . 4 65 . 9

Lar ra mon tana Pat t . , l. c . p . 389.

Q - Anterior margin of clypeus subtruncate, with a large tooth

lateral ly ; front with rather fine and close , though distinct punctures ;
vertex very finely and closely punctured ; space between the eyes at

top less than the length of antennal j oints 3 and 4 united, but greater

than the length of j oints 2 and 3 united first j oint of the flagel l um

about one—quarter shorter than the second ; dorsul um with very fine and

close punctures ; scutel l um slightly impressed ; metathorax above

finely coriaceous , the metapleurae l ikewise, posterior face indistinctly

striated ; l egs strongly spinose ; abdomen stout, more or less com

pressed, especial ly apical ly ; pygidial area sparsely punctured, its

l ength a littl e more than twice greater than it is wide at base.

Black ; mandibles medial ly, scape beneath at apex and tarsi , except
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first two j oints , obscure reddish ; abdominal segments 1 - 3 bright red ;
wings subhyaline, i ridescent , nervures testaceous ; marginal cel l

subtruncate ; width of the second and third submarginal cell s at the

top about equal ; head in front and the thorax sparsely clothed

with silvery pubescence ; abdomen without si lvery pile. Length

1 1— 1 2 mm .

3 .
— Front and vertex a l ittl e more strongly punctured than in

the Q anterior margin of clypeus subtruncate
,
not dentate lateral ly ;

Space between eyes at top greater than the l ength of antennal j oints

2 and 3 united , but less than the l ength ofj oints 3 and 4 united ; an

tennae long, setaceous ; first j oint offlagel l um about one- quarter shorter

than the second ; dorsul um with very fine and close punctures ; meta

thoraX above and on the sides finely coriaceous ; l egs tolerably wel l

armed with spines ; colored l ike the Q but the wings darker .

Length 9— 1 1 mm .

Colorado.

23 .
— Tachysphex decorus n . sp .

9 — Anterior margin of clypeus subtruncate, dentate lateral ly ;
front finely granulated ; vertex finely and closely punctured ; space

between the eyes at top about equal to the length of antennal joints

2 and 3 united ; first j oint of the flagel l um but littl e shorter than the

second ; dorsul um very finely and closely punctured ; scutel lum not

impressed ; upper surface ofmetathoraX with tolerably stronglongitudif
nal , sinuous striations or folds , the metapleurae very indistinctly

striated , the posterior face more distinctly so legs rather strongly

Spinose ; pygidial area impunctate , very narrow on apical portion ,
its length about two - and - a- half times longer than it is wide at the

base. Black ; mandibl es medial ly, scape beneath at apex and tarsi ,
except basal ly

,
reddish ; abdomen without si lvery pile , the first three

segments bright red ; wings subhyaline , iridescent , nervures testa

ceous ; marginal cellbroadly and obliquely truncate ; second submar

ginal cel l at the top greater than the third at the same place ; face

and clypeus with sparse si lvery pubescence ; thorax with a sparse si l

very pile. Length 9 mm.

Dakota . Based on a specimen labell ed Larrada clalcota Cress ,

which is evidently only a manuscript name.

24 .
— Tachysphex inusitatus n . sp .

3 — Front finely and closely punctured, widely channel led down



https://www.forgottenbooks.com/join


526 PROCEED INGS OF TH E ACADEMY OF [1 893

differs in the scu lpture of metathorax and the form of pygidium .

Two specimens from Colorado, I refer with some doubt to this

species ; they measu re 1 4 mm .

2 6 .
— Tachysphex exsectus n . sp .

9 — Anterior margin of the clypeus in the middle distinctly

emarginate and armed lateral ly with at least two strong teeth ; front

very finely and closely punctured ; (it i s difficult to determine in

some species whether the front is punctured or granulated) ; vertex

even more finely punctured ; space be tween the eyes at top about

equal to the length of antennal j oints 2 and 3 united ; first j oin t of

the flagellum ful ly one - third shorter than the second ; dorsul um very
finelv and closely punctured ; scutel l um not impressed ; upper surface

of metathorax finely granulated, metapleurae finely coriaceous, the

posterior face striated ; legs rather strongly spinose ; pygidial area

strongly and Sparsely punctured
,
its l ength ful ly two—and- a- half times

greater than it is wide at the base . Black ; mandibles medial ly,
scape beneath at apeX and the tarsi reddish (the tibife are sometimes

indistinctly reddish) ; abdomen with a Sparse si lvery pile, the first

three segments red ; wings pale subhyaline, i ridescent, nervures tes

taceous ; marginal cel l obliquely subtruncate ; width of the second

and third submarginal cel l s at the top about equal ; front, face , clypeus

and thorax with a sil very pubescence densest and brightest on the first

mentioned part s . Length 9 mm .

3 — Space between eyes at top greater than the l ength of anten

nal joints 2 and 3 united
,
b ut less than that ofj oints 3 and 4 united ;

anterior margin of clypeus subtruncate, not emarginate or dentate ;
upper surface of metathorax striated at the base ; colored l ike the <2
marginal cel l obliquely truncated . Length 7 mm .

Montana ; Mt . Hood , Oregon . I am i n some doubt whether what

I have described as the 3 real ly belongs to this species ; although

agreeing more closely with this, yet their local ity would seem to indi

cate relationship to tenuipancti ls, to which species I had at fi rst re

ferred it .

2 7 .
— Tachysphex consimi l is n . sp .

9 — Anterior margin of clypeus subtruncate , not emarginate and

not dentate lateral ly ; front finely granulated ; vertex finely and

close]y punctured ; Space between eyes at top greater than the length

of
'

antennal joints 2 and 3 united , but a l ittl e less than the combined
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length ofjoints 3 and 4 ; first joint offlagel lum scarcely one—quarter

shorter than the second ; dorsul um very finely and closely punctured ;
metathorax above granulated, metapleurze very finely striated ; pygi

dial area strongly and sparsely punctured, a l ittle more than twice

longer than it is wide at the base. Black ; mandibles medial ly ,
scape beneath at apex and the tarsi, except first joint , reddish ; abdo

men without sil very pi le, the first three segments red ; wings pal e

subhyal ine , i ridescent, nervures testaceous ; marginal cel l obl iquely

subtruncate ; second and third submarginal cel ls at the top about

eq ual , if otherwise , the third is widest ; front, face and clypeus

with sparse si lvery pubescence ; thorax on sides and beneath, with a

si lvery pile . Length 7 ti im.

3 — Front very finely granulated ; space between the eyes at top
equal to or a littl e greater than the l ength ofantenna] j oints 3 and 4

united ; antennae tol erably long and stout, the first j oint of flagellum

about one - third shorter than the second ; - the metathorax is more

coarsely sculptured than in the female , the upper surface being

strongly granulated and the base striated ; colored l ike the female ;
pubescence on face denser ; thorax with distinct sil very pubescence

abdomen with sil very pile . Length 7— 8 mm .

Montana . Greatly resembles exsectns, but the eyes are more widely

separated at the top, etc.

28.
— Tachysphex quebecensis Prov .

Lar ra q uebecensis Prov .
,
Faun .

, Ent . Can . II, 633. 9 3

Q — Anterior margin of
'

clypeus subtruncate, dentate lateral ly ,
sometimes indistinctly so ; front finely granulated ; vertex finely and

closely punctured ; space between the eyes at the top about equal to

length of antennal j oints 2 and 3 united ; first j oint of the flagellum

but little shorter than the second ; dorsul um very finely and closely

punctured ; scutel l um distinctly impressed ; metathorax above

coarsely wrinkled , the metapleurae coarsely striated , the posterior

face not so strongly striated ; pygidial area strongly and sparsely

punctured
,
nearly two and a half times longer than it is broad at the

base . Black ; mandibles in the middle, scape beneath at apex and

the tarsi apically
,
reddish ; abdomen more or less wi th si lvery pi le ,

the fi rst two segments b right red ; wings dark subhyaline, iridescent ,
nervures blackish ; marginal cel l obl iquely truncate ; width of the

second and third submarginal cells at the top vari ab le ; head in front

and thorax with a Sparse , si l very pubescence. Length 1 0— 1 1 mm .
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3 — Front finely granulated ; space between eyes at top greater

than the length of antennal joints 2 and 3 united, but a little less

than that of j oints 3 and 4 united ; antennae rather long and slender, the
first joint of flagel l um about one - third shorter than the second ; an

terior margin of clypeus sl ightly emarginate ; metathorax more

strongly sculptured above than in the Q b ut the striations of meta

pleurae are not so strong ; col ored l ike the 9 with the pubescence of

head and thoraX more profuse. Length 9mm .

Canada (J. A. Guignard) ; Maine ; Massachusetts. Resembles

very much tenaipunctas, but the sculpture ofmetathoraX wil l at once

distinguish it from that species.

29.
— Tachysphex compactus n : sp .

3 —Anterior margin of clypeus subtruncate, not dentate later

al ly ; front with fine and close punctures , appearing somewhat grana
l ated ; vertex very finely and closely punctured ; space between the

eves at t0p about equal to the length of antennal j oints 3 and 4

united ; antennae tolerably long and slender, the fi rst joi nt of the
flagellum scarcely one - third shorter than the second ; dorsul um very

finely and closely punctured ; scutel l um impressed ; metathorax

above coriaceous, the metapleurae and posterior face finely and

rather indistinctly striated ; legs strongly spi nose. Black ; man

dibles medially, scape beneath at apex and the tarsi, eXcept basal

joints , reddish ; abdomen with a sparse , sericeous pi le, the fi rst three

segments red ; wings subhyaline, not strongly i ridescent, nervures

testaceous ; marginal cel l obliquely subtruncate ; second submarginal

cel l a l ittl e broader at the top than the thi rd ; front , face and

clypeus with silvery pubescence, the thorax sparsely so. Length 9

mm .

Vancouver ; Colorado. May be the 3 of tenaipanctas, but I

scarcely believe it possible . Its robust form will at once distinguish

it .

30 .
— Tachysphex trique trus n . sp .

9 — Anterior margin of
'

clypeus indistinctly emarginate medial
ly, armed with a large tooth lateral ly ; front very fi nely and closely

punctured , the vertex even more finely so ; space between eyes at top
about equal to the length of antennal joints 2 and 3 united ; first

joint of flagel l um but very l ittle shorter than the second ; dorsul um

punctured like the front , perhaps more finely so ; scutel l um im
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32 .
— Tachysphex nigrior n . sp .

9 — Ante1'ior margin of clypeus subtruncate, entire , not or

indistinctly dentate lateral ly ; front very finely granulated ; vertex

very finely and closely punctured ; space between the eyes

at top greater than the l ength of antenal j oints 2 and 3
united , but a l ittl e less than that of

'

joints 3 and 4 ; antennae long

and slender, first joint of flagellum nearly one~third shorter than the

second ; dorsul um with fine
,
tol erably close punctures, but neither

as fine nor as close as those on the vertex ; scutel lum not impressed ;
metathorax above rather del icate ]y reticulated, the metapleurae and

posterior face distinctly
,
but not strongly , striated ; l egs , in compari

son to triquetras and aethiops, feebly spinose ; pygidial area strongly

and sparsely punctured , its l ength about two- and - a- half times greater

than it is wide at base. Entirely black
,
except mandibles medial ly

,

scape beneath at apex and l ast three j oints of tarsi , which are red

dish ; wings subhyal ine, i ridescent , nervures blackish ; marginal cel l

obl iq uely subtruncate ; second submarginal cel l at the top usual ly

somewhat wider than the second ; face and clypeus with Sparse, si l

very pubescence ; thorax nude ; abdomen sparsely pi lose. Length 7— 9

min .

3 .
— Anterior margin of

‘

clypeus as i n the 9 ; front l ikewise ;
Space between the eyes at top about equal to the combined length of

antennal j oints 2
,
3 and 4 ; antennae not very long, rather stout, the

flagel l um thickened somewhat medial ly, with the first j oint not

much shorter than the second ; scutell um slightly impressed ; meta

thorax sculptured as in the Q but more strongly ; colored l ike the

opposite sex . Length 6— 8mm .

State of Washington . One specimen , a female, has the basal seg

ments of abdomen obscurely reddish , which would indicate that there

may be examples with the abdomen red and black .

33 .
— Tachysphex pauxillus n . Sp .

<2 — Anterior margin of the clypeus subtruncate , armed with a

distinct tooth l ateral ly ; front very finelV granul ated ; vertex very

finely and closely punctured ; space between the eyes at top greater ,
but not much , than the length ofantennal j oints 2 and 3 united , much

less than that ofj oints 3 and 4 united ; antennte long and slender , the

fi rst joint offlagellum nearly one—third shorter than the second ; dor

sul um with very fine , tol erably close punctures, the latter are as fine
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as those of the vertex ; metathorax above granulated , the meta

pleurae and posterior face distinctly , though not strongly , striated °

l egs feebly spinose ; pygidi um strongly and Sparsely punctured , its

length but l ittle greater than twice its width at the base . Black ;
mandibl es medial ly ,

scape beneath at apeX and the most of tarsi ,
reddish ; abdomen not pilose , and , excepting the last two segments

bright red ; wings subhyaline , nervures testaceous ; marginal cell

obl iquely truncate ; face and clypeus with sparse si lvery pubescence.

Length 6 mm .

California.

34 .
— Tachysphex punct ifrons FOX .

Larm pnm
‘

lifi
'

ons FOX
,
Ent . News. II

, p . 194 . Q

Q — Anterior margin of clypeus with or without an emarginat ion

medial ly , armed with a tooth laterally ; f
'

ront finely and evenly

punctured , appearing granulated ; the vertex more finely punctured ;
Space between eyes at top somewhat greater than the length ofan

tennal j oints 2 and 3 united , but much less than that of joints 3 and

4 united ; dorsul um l ike the vertex ; first j oint of flagel l um but littl e

shorter than the second ; scutel lum slightly impressed ;metathoraX coria

ceous, the posterior face indistinctly striated ; legs strongly spinose ;
pygidial area Sparsely and strongly punctured , its l ength fully two

and - a- half times, or more, l onger than it is wide at base . Entirely

black , clothed with a sericeous pil e ; wings subhyaline, not iridescent,
nervures testaceous ; marginal cel l obliquely subtruncate ; face and

clypeus without si lvery pubescence ; apical half of tarsi reddish .

Length 1 2— 13 mm .

3 .
— Anterior margin of clypeus not emarginate , nor dentate ;

sides of front and face depressed ; Space between eyes at top about

equal to the l ength ofantenna] joi nts 3 and 4 united ; first j oint of

flagell um not much shorter than the second ; wings iridescent ; head

in front with rather dense silvery pubescence . Length 1 1 — 1 2

mm.

New Jersey, in September ; Florida Mrs. A. T. Slosson) ; Ill i

nois ; Colorado ; Montana. The dense sericeous pile, with which this

insect is clothed , and the large size, wi l l at once distinguish it from

the other species of this genus.

35.
— Tachysphex mundus n . Sp .

9 — Anterior margin of clypeus not strongly
,
though distinctly
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emarginate medial ly and armed lateral ly with two teeth ; front with

exceedingly fine and close punctures ; vertex with the punctures

more distinct ; Space between the eyes at top about equal to the length

of antennal joints 2 and 3 ; first j oint of
’

flagellum about one—quarter

shorter than the second ; dorsul um somewhat more coarsely puno

tured than the front ; scutel l um not impressed ; metathoraX coria

ceous or else finely granulated , the sides smooth , the posterior face

striated ; tegs tolerably spinose ; longer spur of hind tibiae in length

greater than the first j oint of the hind tarsi ; pygidial area strongly

and sparsely punctured
,
in length but l ittl e greater than twice longer

than its width at the base . Black ; mandibles medially and scape

beneath at apeX , reddish ; tarsi , tegulae and the apical margins of

segments (more broadly than in the other species) testaceous ; wings

pale subhyaline , i ridescent , nervures testaceous ; marginal cel l nar

rowly truncate head in front and the thorax with dense silvery

pubescence ; abdomen with a dense si lvery pile , which appears as

four bands when Viewed from behind . Length 8— 9 mm .

3 — Anterior margin of clypeus not emarginate or dentate front

rather coarsely granulated ; verteX more distinctly punctured than in

the <3 space between the eyes at top greater than the length of an

tennal joints 2 and 3 united , but scarcely equal to that of joints 3

and 4 ; first joint of flagel l um nearly one- third shorter than the sec

ond ; dorsul um with the punctures separated ; scutel l um distinctly

impressed ; metathorax above strongly granulated, the sides coria

ceous ; colored l ike the Q eXcept that the abdomen is entirely testa

ceous. Length 8 mm .

Illinois ; Texas . This species is as densely pi lose as panctifrons,
but the pile is si lvery, the sculpture different and the size much

smaller .

36 .
— Tachysphex min imus FOX .

Tac/zy tes mimmas FOX , Tr . Amer . Ent . Soc . XIX
, p . 248. 3

3 .
— Anterior margin of the clypeus subtruncate , not dentate

lateral ly ; front with eXceedingly fine and close punctures ; space be

tween the eyes at top about equal to the length of antennal joints 2

and 3 united first j oint of flagellum about one - quarter shorter than

the second ; dorsulum with the punctures even and distinct, much

stronger than those of
'

the front ; scutel l um not impressed ; meta

thorax above granulated , the metapleurae and posterior face finely ,
though distinctly , striated. Black ; mandibles medial ly and scape
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close punctures ; first j oint offlagellum about one - third longer than

the second ; distance between hind ocel li somewhat greater than the

Space between them and the nearest eye-margin ; dorsulum finely

and closely punctured ; metathorax above with a central , longitudi

nal raised line
,
from each side ofwhich , extend in an irregular man

ner coarse folds or rugae ; posterior face coarsely rugose, the metaplurae

finely granulated ; l egs not very strongly spinose . Black, the tegu

lee and tarsi somewhat testaceous ; clypeus densely , and thorax more

or less
,
with si lvery pubescence ; l egs and abdomen with a silvery

pile , which is most conspicuous on apical margin of segments 1— 3

wings subhyal ine, apex fuscous , nervures testaceous . Length 1 1— 1 3

mm .

3 — Resembles the 9 but is smal ler anterior margin of clypeus

in the middle strongly bilobate
,
not dentate lateral ly antennae

shorter and stouter ; legs feebly spinose ; colored and ornated l ike

the Q dorsul um with the punctures finer. Length 7 - 9 mm .

Canada to Florida , westward to Montana. L. calip tera Say is

probably only a variety of this species.

2 .
— Lyroda tri loba Say .

L . t r i loba Say . 1. c . p . 372 .

Q — Anterior margin of clypeus subtruncate medial ly , not den

tate lateral ly front and verteX seemingly impunctate fi rst joint of

flagellum a littl e more than one- third longer than the second ; dis

tance between the hind ocel l i
,
if anything , a l ittl e less than the space

between them and the nearest eye -margin ; dorsul um indistinctly

punctured metathorax above finely rugoso- granulated , with a lon

gitudinal medial raised l ine , the metapleurae coarsely striated

throughout. Deep black ; tegulae and tarsi somewhat testaceous ;
head and thorax

,
especial ly the face and clypeus , with brownish

pi le abdomen also Sparsely pilose ,but the pile is not si lvery or con

Spicuous ; wings dark fuscous , iridescent. Length 1 4— 1 5 mm .

Canada to Texas ; Il linois ; Indiana (Say) . The large size and

dark wings wil l at once distinguish this species from subita.

DIPLOPLECTRON Fox.

D iploplec tron FOX , Tr. Amer . Ent . Soc . XX , p . 38, 1893 .

Head broader than the thorax ; mandibles bidentate at apex, the
outer tooth by far the longest

,
the outer margin is incurved medially,

or very slightlyemarginate , in the Q the mandibles are shorter, broader
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and the outer margin seems to be entire ; eyes strongly converging

towards the vertex
,
so that the distance between them at that point is

about equal to half of that at the mandibles ocelli round, convex,

and situated so as to form a rather high triangle ; antennae si tuated

very low down , the middl e lobe of clypeus extending up between

them
,
rather long, very slightly thickened medial ly ( the thickening

ismore obvious in the 3 and narrowed to apex , alike in both sexes,

i. e. those ofthe 3 are not formed into a spiral as in D inetus; protho

raX large and very prominent, not emarginate above
,
and the an

terior portion is not cut offso suddenly as in most of the al lied gen

era when compared with the dorsu l um it is ful ly two- thirds as long ;
metathorafc longer than the dorsulum, with no distinct enclosure; anter

ior wings with an extremely short marginal cel l , which is broadly

truncate at apex
,
and has a long and distinct appendiculate cel l ;

there are three cubital or submarginal cells, the first 0 1 which is longer

than the two others combined
,
the second submarginal cell is trian

gular ; the first and second recurrent nervures are received by the

first and second submarginal cel l s respectively, as in D inetus ; an

terior tarsi of9 with a comb formed of long , slender, widely sepa

rated spines ; the 3 has no tarsal comb ; middle tibiae of both sexes

with two spurs. Last dorsal segment of 9 with an elongate triangu
lar pygidium .

Diploplect ron brunneipe s Cress.

L iri
'

s br zm ne z
'

pes Cress , Proc. Ent . Sect . Acad . Nat . Sci. , 1881 , p . III , 3 Q
s lop/e c tron br zm ne ipes FOX , 1. c . p . 38.

— Middle lobe of clypeus convex
,
produced a littl e anteriorly ,

the lateral lobes depressed ; front and vertex pol ished , seemingly

impunctate ; antennae long , setaceous , flagellum with joints 1 - 4

about equal in length ; vertex with a fovea on each side of ocel l i ;
dorsu l um and scutel l um pol ished , impunctate ; scutel lum convex ,
not impressed ; upper surface of metathorax granulated , the meta

pleurae coarsely striated ; l egs tolerably spinose ; pygidial area

sparsely punctured
,
not prominent . Black ; clypeus medial ly , man

dibles except apex , antennae, prothoraX and four anterior legs , pale

brown , the hind legs and abdomen castaneous ; tegulae and humeral

tubercles, yel lowish ; wi ngs subhyal ine , nervures testaceous. Length

6 mm .

3 .
— Similar to the 9 first joint of flagellum a little longer than

the second ; clypeus and sides of face bright yel low ; prothorax and
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femora, except apex , black ; legs feebly spinose. Length 53 mm .

Colorado ; Nevada. Seems to be very rare.

PLENOCULUS Fox.

P lenocu lus FOX
,
Psyche , Nov . 1893 , p . 554 .

Outer margin ofmandibles strongly emarginate ; in the 3 the clypeus

hason each side afringe ofhairs as in Cerceris ; ey es within not emar

ginate , distinctly converging towards the vertex ; ocell i round and

prominent, all three distinct, placed in the form of a triangle ; anten

nae short and stout, originating immediately behind the clypeus, the

flagellummore or less clavate ; head transverse , wider than the thorax;

pronotum not reaching the level of the dorsul um ; metathorax

shorter than the dorsu l um ; l egs stout, the femora narrower at apeX

than at the base, tibiae and tarsi strongly spinose, anterior tarsi with a

tolerablywell
- clevelopetlcomb tibial Spurs large, the hind tib iae with

two , the four anteriors with but one ; tarsal claws rather long and

sl ender
,
entire , smal ler in the 3 wings with an elongate marginal

cel l
,
which is truncate at apex and with a smal l though distinct ap

pendiculation , three submarginals of which the first is nearly twice

as long as the other two combined , the secondpetiolate, the third is

obl ique and sl ightly narrowed above , fi rst recurrent nervure re

ceived by the first submarginal cel l near its apex , the second by the

second submarginal cell between its middle and apex , the discoidal

and basal nervures meet at a short distance from the apex of the

submedian cel l , this cell being therefore shorter than themedian cel l on
the externo - medial nervure, stigma small , scarcely distinguishable

from the costal nervure ; last dorsal segment of Q with a large and

distinct pygidial area.

Three Species of this genus are known at present , al l of
'

which

occur in the United States.

Clypeus strongly emarg inate med ia l ]y and dentate lateral ly ; first

joint of flagellum ,
i f anything , shorter than the second .

Oh each s ide ofthe c lypea l emarg ination there are from three to
five small teeth ; mand ibles , except apex ,

and h ind t i biae and
tars i (usual ly) more or less

, ye l low ish ; 3 w i th the clypeus ,
tegu lae , t ib iae and tarsi, ye l low ; abdomen black . Davisii.

On each side of the clypeal emarginat ion , though w ide ly sepa
rated from it

,
are two large and prom inent teeth ; mandib les red

d ish med ia l ly ; h ind tib iae and tarsi not at al l ye l low ish ; 3 un

know n ; abdomen b lack p rop inqaas.
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than in Davisii; scutel l um strongly convex upper surface of meta

thorax coriaceous or finely granulated , with a longitudinal , medial ,
impressed line, and at the extreme base with a transverse series of

short striae, the metapleurae delicately striated ; legs tolerably Spinose ;
pygidial area strongly and Sparsely punctured

,
shorter and broader

than in Davisii ( its l ength is about one - quarter greater than its
‘

width

at the base) . Black ; anterior tibiae in front yel lowish ; mandibles

medial ly , tegulae and tarsi reddish testaceous ; segments ofabdomen

testaceous on apical margins ; front , face, clypeus and thorax , more

or less
,
clothed with sil very pubescence abdomen with a sparse sil

very pile ; wings hyal ine , - i ridescent, nerv ures testaceous ; distance

between the first recurrent nervure and the base of the second sub

marginal cel l on the cubital vein greater than the length of the peti

ol e of the second submarginal cell . Length 6— 7 mm .

Colorado. Closely resembles Davisii but is distinct by the arma

ture of clypeus , shape of pygidium and color of mandibles and legs.

3 .
— Plenooulus Cockerellii n . sp .

9 — Anterior margin of clypeus rounded- out, not emarginate or

dentate ; first j oint of flagellum distinctly longer than the second ; dor

sul um and scutel l um minutely punctured
,
the l atter strongly conveX ;

metathorax coriaceous , or finely granulated, with a longitudinal ,
medial

,
impressed l ine above

,
and without the series of transverse

striee at base, metapleurae shining ; legs tolerably spinose , the tarsal

comb rather strongly developed ; pygidial area strongly and sparsely

punctured
,
short and broad

,
its l ateral margins better developed

than in either of the two other species. Black ; abdomen entirely red

mandibles
,
except apex , ferruginous ; tegulae, inner side of hind tibiae

and base ofthe anterior pair , yel lowish ; a large spot on the four an

terior femora beneath near the apeX, white ; hind tibiae on outer side

and the tarsi
,
reddish - testaceous ; wings hyaline , iridescent, nervures

testaceous ; distance between the first recurrent nervure and the base

ofthe second submarginal cel l on the cubital vein l ess than the l ength

of the petiole oi
'

the second submarginal cel l ; the third transverso

cubital nervure on its lower portion bulges out towards the apex of

wing. Length 6 mm .

LasCruces, New Mexico (T. D . A. Cockerell) . A very pretty

and distinct species
,
which may easily be recognized by its coloration .
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ASTATUS Latr .
Astatus Latr. , Précis. des Car . gén . des Ins. p . 1 14 . 1 796 .

Astata Lat r . , H ist . Nat . gen . et part . des Crust . et Ins.
, T. III. p . 336 . 1805 .

Astatus Kohl , Verk . zool . - bot . Gese l l . Wien , XXXIV, p . 431 . 1885 .

Head about as broad as the thoraX ; mandibles without emargina

tion on outer margin, on their inner side, not far from the apex, with

a bl unt tooth ; eyes in the 9 but l ittl e converging towards the vertex,
in the 3 they touch each other at that p lace ; ocel l i round and con

veX ; antennae originating close to the clypeus, the distance between

their bases is about equal to that between them and the eye- margin ;
prothorax much smal ler than the mesothorax, the pronotum drawn

down deeply under the level of dorsul um ; shoulder tubercles reaching
the teguloe ; wingswitha broadly, truncatedmarginal cell, the length of
which varies in the difierent species, three submarginal and two dis

ooidal cel l s ; theposterior wings are remarkablebytheir extraordinarily

large and broad basal lobes ; legs thickly and strongly armed ; the

middle tibiae are two- sparred and the S? wi th a comb on f
'

ore tarsi,
composed ofa few, moderately long thorns ; claws entire, the pulvil l i of

medium - size ; the last dorsal segment of both sexes with a pygidium ,

which in the 9 is triangular and usual ly truncated at apeX in the

3 the latter
‘

seX has also in some species a tolerably long fringe of

hairs.

This genus, remarkable through the eyes of the 3 meeting on the

vertex
,
is tolerably Wel l represented in Boreal America . With the

exception of
'

a synoptical table7o
'

ur species haven ever been treated in

a monographic way . Nothing is known oi
'

their habits
,
although it

is l ikely
,
that they, l ike the European A. hoops, store their nests with

Hemipterous larvae.

FEMALES .

1 - M arginal cell as long or longer than the first submarg ina l (if

! horter it i s scarcely not iceab le) 2

M arg ina l ce l l s always dist inct ly shorter than the first submar

ginal 7

2— Dorsu lum strong ly and c lose ly punctured throughout 3

Dorsulum
,
especial ly on posterior port ion , sparse ly punctured 6

3— E nt irely b lack 4

Abdomen red 5

4— Produced portion ofanter ior marg in of c lypeus subtruncate ver

tex coarsely punctured ; first joint of flagellum one - third or

more longer than the second unicolor .

Canadian Entomologist , p . 232 . 1892 .
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Produced port ion ofanterior marg in ofc lypeus strongly b iden tate
vertex w i th a few

,
large , scattered punctures ; first joint offlag

e l lum l ess than one—th ird longer than the second Sayi .

5— Pygidia l area long , narrow ,
its length a l itt le more than twice

greater than i ts w idth
'

at base ; w ing - stigma b lack or dark - red .

bicolor .

Pyg id ial area ofa more triangu lar form ,
i ts length not more than

tw ice greater than its base is broad ; w ing- st igma ye l low ish .

pygidialis.

6— M etanotum w ith a w e l l - marked
,
triangular depress ion at apex ;

the length ofthe margina l cel l ful ly equa l to that of the first

submarg in al ; en tire ly b lack , the pubescence of thorax white
occidentalis.

M etanotum w i thou t a we l l - marked depression at apex (ifat all
presen t it i s very ind istinct) ; length ofmargina l ce l l a l i ttle less
than that ofthe first submarginal ; abdomen black and red

,
or

ent irely b lack , the pubescence of thorax u sua l ly b lack , though
sometimes white nubeculas.

7 M etanotum w ith coarse
,
irregu lar, rad iat ing striations ; antennae

and legs stout neoadicas

M etanotum finely scu lptured 8

8— M etanotum finely granu lated ; tegu lae testaceous 9

M etanotum very finely str iated ; tegulae wh i ti sh . elegans.

9— Produced portion ofan terior margin ofclypeus narrow ,
e longate ,

truncate at apex ; meso- and metapleurae finely sculptured .

montanus.

Produced portion ofan terior margin ofc lypeus armed w ith three
large teeth ; meso—and metapleuree very coarse ly scu lptured

asp er .

MALES .

l— M arg ina l ce l l as long or longer than the first submarginal (if
shorter it is scarce ly not iceab le) 2

M argina l a lways di st inct ly shorter than the first submarginal 7

2 — E ntire ly black 3

More or less red 5

3— Pubescence of thorax b lack ; fore - w ings , except basal third , fus
cous ; metanotum strong ly reticulated .nabecalus

Pubescence of thorax whi te 4

4— Wings hyal ine throughout ; first joint of flagellum fu l ly one

th ird longer than the second metanotum not depressed
unicolor .

Fore w ings sta ined fuscous med ial ly ; first join t offlagellum

about one - quarter longer than the second metanotum more or
less depressed before apex occidentalis.

5— Pubescence of thorax whi te metanotum reticulated 6

Pubescence of thorax b lack . nubeculas.
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punctured ; colored similar to the Q , the pubescence denser .

Length 9— 12 mm .

Canada to Texas ; Colorado ; Il linois.

2 .
— Astatus Sayi n . sp .

59.
— Produced portion of anterior margin oi

’

clypeus strongly tri

dentate ; front with tol erab ly strong, close punctures , the vertex with

very sparse
,
strong punctures ; ocell i placed in pits , especially the

anterior one ; antennae tolerably long, the first joint of flagellum less

than one - third longer than the second ; dorsu l um with tolerably

strong and not very close punctures ; scutel l um sparsely punctured ,
very slightly impressed medial ly ; metathoraX above coarsely reti

culated
,
the reticul um closer than in unicolor ; the meta

pluree rugose ; at the base of posterior face of metathorax , in

the middle
,
is a triangular enclosed space, the lower half of which is

smooth ; tibiae and tarsi strongly Spinose ; abdomen very sparsely

punctured
,
incl uding the second ventral segment ; pygidial area less

than twice longer than it is broad at the base. Black ; mandibles

medially
,
tegulae and the tarsi obscurely , testaceous ; head , thorax

and legs tol erably clothed with pale pubescence ; with exception of

the first segment, the abdomen is n ude ; wings with the apical third

iuscous, the marginal cel l obl iquely truncate. Length 1 4 mm .

V irginia . Resembles closely unicolor, but is easily distinguished

by dentate clypeus, l arger si ze , etc .

3 .
—Astatus occidental is Cress.

Astata occiden talis Cr. ,
Kohl , Proc. Ent . Sect. Acad . Nat . Sciences, Phi la.,

1881 , p . III . 3
Astatus occiden talis Kohl , l. c. p . 448.

Q — Produced portion of anterior margin of clypeus sinuous,
sl ightly lobate medial ly ; front with tolerably strong and close

punctures
,
which are

,
however,not so close as in the preceding species ;

vertex with sparse
,
strong punctures ; ocel l i placed in pits, especial ly

the anterior one ; first j oint of flagellum about one - quarter longer

than the second ; dorsul um anteriorly closely punctured, the re

mainder pol ished, almost impunctate ; scutel l um sculptured above

l ike the posterior part of dorsu l um
,
with an impressed l ine on apical

half; metathoraX above coarsely reticulated and with a triangular

depression at the apex in the middle metapleurae coarsely striated ;
posterior face of metathorax with a pyrif

'

orm depression , situated be
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tween base and middle ; tibia: and tarsi strongly spinose ; abdomen

very Sparsely punctured , dorsal segments 2— 5 with a transverse,
sinuous row of punctures between middle and apex ; pygidial area

less than twice longer than it is broad at base. Black mandibles

medial ly , tegulaaand tarsi obscurely, reddish - testaceous ; head, thorax

above and first segment of
"

abdomen with pale pubescence , that on

legs and thoraX beneath , black ; wings fuscous , paler basal ly ; mar

gimal cel l obl iquely subtruncate. Length 1 1— 1 4 mm .

3 .
—Produced portion of anterior margin of clypeus widely and

angularly emarginate ; f
'

ront strongly convex and deeply impressed

medial ly ; j oints 5— 8 of flagellum a l ittl e rounded - out beneath , the

first joint rather strongly bent or curved and about one- quarter

longer than the second ; dorsul um finely punctured , very closely soan

teriorly ; scutel l um sculptured like postertor portion ofdorsul um , im

pressed medial ly ; metathorax above rather finely rugoso- granulated ,
the metapleurte and posterior face coarsely and closely punctured ;
abdomen beneath rather closely punctured ; apical margins of wings

broadly hyal ine . Length 1 1— 1 3 mm .

Nevada ; Montana ; Washington .

4 .
— Astatus nubeculus Cress.

Astai
‘
n n zibec zt la Cr . , Proc . Ent . Soc. Phi la. IV , p . 466 . 3

Astata n z
’

g ropilosa Cr. , Proc. Ent . Sect ion , Acad . Nat . Sciences, Phila.
, 1881 ,

p . IV , 9 ( z var)
Astatus nubecu lus Kohl , l. c . p . 44 8.

Q — Produced portion of anterior margin of clypeus subtruncate ;
front with tolerably strong and separated punctures ; vertex with

Sparse , strong punctures ; fi rst j oint of
'

flagellum about one - quarter,
or more , l onger than the second ; dorsul um anteriorly closely punc

tured, on the remainder pol ished , almost impunctate ; scutel l um

similar to the posterior portion of dorsulum , impressed medial ly ;
metathorax above coarsely reticulated , the metapleurae, except lower
basal portion rugose ; tibiee and tarsi strongly spinose ; abdomen

scarcely punctured ; pygidial area about twice as long as it is broad

at base . Black ; mandibles medial ly , tegulee and tarsi , reddish

testaceous ; abdominal segments ; 1 , 2 and 3 red ; head , thorax and

legs clothed with black pubescence ; apical third of wings fuscous ;
marginal cel l broadly truncate . Length 9 mm .

3 — Produced portion of anterior margin ofclypeus as in the Q
first joint of fl agel lum nearly one - thi rd longer than the second ; dor

sulum finely and evenly punctured throughout, the scutel l um
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sparsely so medial ly ; metathorax above more finely reticulated than

in the <2 colored l ike the 9 abdomen rather densely clothed
, es

pecially ventrally , with dark pubescence ; wings hyaline , fuscous

medial ly. Length 9— 1 0 .

Var . A . Q 3 .
—Entirely black . Length 9—1 3 .

Var . B. Q 3 .
— Entirely b lack ; pubescence white ; mandibles of

3 yel low medial ly .

Colorado (typical form) ; Montana ; Nevada ; Califi ; Washing
ton (var . A.

= nigropilosa CL ) ; Montana (var . Algonquin
,

Il l inois ( var . B. ) taken by Dr. W. A. Nason .

5 .

— Astatus b icolor Say .

Astata bicolor Say ,
Long

’
s Exp . St . Peter

’
s River , p . 78. 1823 .

Astata r ufw en tms Cr. , Tr . Am . Ent . Soc . IV , p . 2 18 Q
Astata terminata Cr . ,ibid, p . 218, 3
Astatas bicolor Koh l , l . c . p . 447 .

9 — Produced portion of anterior margin of clypeus truncate ;
front with tol erably strong and close punctures ; the vertex with the

punctures stronger and sparser than those of the front ; first j oint of

flagellum about or nearly one - third longer than the second ; dorsu l um

strongly punctured, the punctures on posterior portion but little

sparser than those of the anterior ; scutel l um sparsely punctured, im

pressed medial ly ; metathorax above coarselv reticulated , the meta

pleurae, except lower basal portion , rugose ; tibiae and tarsi strongly
Spinose ; with exception ofsecond ventral segment, the abdomen is

impunctate ; pygidi al area more than twice as long as it is broad at

the base. Black ; abdomen entirely bright red ; mandibles medial ly

and tarsi reddish - testaceous ; head, thorax, legs and abdomen be

neath with long, pale pubescence ; apical third of wings fuscous ;
marginal cel l subtruncate, stigma black or testaceous. Length 1 1

1 3 mm .

3 —Produced portion of anterior margin of clypeus truncate ;
first j oint of flagellum about one - third longer than the second ; dorsu

l um finely and evenly punctured throughout, the punctures finer

than in nabecalas; sculpture of metathorax above much finer than

in the Q pubescence colored like the Q l ast. two or three abdom

inal segments black ; wings subhyaline, stigma yellowish ; tarsi red

dish . Length 7— 9 mm .

Canada and the entire United States. The larger females are the

A. rufiventris Cresson , while A. terminata Cresson , is but a slight

variation ofthe male.
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iorly ; scutell um sparsely punctured , not impressed ; upper surface
of metathorax rather finely reticulated, more so than in the 9 ;
colored like the <2 no black pubescence on dorsul um anteriorly nor

on the face and clypeus ; wings subhyal ine throughout ; marginal

cel l obl iquely truncate . Length 7 3—8 mm .

Nevada ; New Mexico ; Washington ; Montana . The specimen

from the last mentioned locality differs in having the front more

closely and finely punctured .

8.
— Astatus montanus Cress.

Astata mon tana Cr.
, Proc . Ent . Sect . Acad . Nat . Sciences, 1881 , p . V , 9

Asfatus mon tan us Koh l . , l. c . p . 448.

9 — Median lamina of anterior margin of clypeus long and nar

row
,
truncate at apex ; front with a few , large , scattered punctu res ;

vertex with large
,
Sparse punctures ; first j oint of flagell um about.

one - quarter longer than the second ; dorsulum with large, scattered

punctures ; scutel l um above impunctate, not impressed ; mes0pleur9e

sparsely punctured ; metathorax above finely granulated or indis

tinctly reticul ated , the metapleurze striated ; legs tolerably spinose ;
abdomen almost impunctate ; pygidial area about twice as long as it

is broad at base . Black ; abdomen entirely red ; mandibles medi

al ly , tegulae and legs testaceous ; head , thorax and legs very sparsely

clothed with black pubescence ; wings subfuscous , marginal cel l ob

tusely truncate. Length 53— 73 mm .

Nevada ; Colorado.

9.
— Astatus asper n . sp .

9 — Median lamina of anterior margin of clypeus strongly tri

dentate ; front with tolerably large and sparse punctures , which be

come closer towards the clypeus ; vertex with a few scattered punc

tures ; first j oint of flagellum more than one- quarter longer than the

second ; dorsul um , except anterior portion , almost impunctate ; scut

el l um distinctly impressed ; metathorax above finely granulated , the

meso - and metapleurae coarsely rugose ; tibiae and tarsi tolerably Spi

nose ; abdomen almost impunctate ; pygidial area more than twice

longer than it is broad at base . Black ; abdomen red ; mandibl es

medial ly
, tegulee and tarsi , testaceous ; cheeks and thorax with a

very sparse , white pubescence, that on the femora dark ; apical half

of wings fuscous , the marginal cel l truncate. Length 7 mm .

3 —Median lobe ofclypeus produced into a sharp tooth or spur ;
first joi nt of flagellum about one - quarter longer than the second ;
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metathorax above finely granu lated , the metapleurae rugose ; trans

verse mark before ocel l i and tegulee, white ; apical third of wings

dark fuscous . Length 9 mm .

Montana . The most satisfactory way to separate the males of this

species from the male variety of elegans, is by the color of apical

third of wings and color of humeral tubercles . This species may be

but a variety ofA. Kohli Cam. from Mexico .

1 0 .
— Astatus e legans Cress.

Astata eleg ans Cr. , Proc . En t . Sect . Acad . Nat . Sciences,Phila. 1881 , p . VI
, 3

Astatus e leg ans Kohl . , l. c . p .448.

9 — Median lobe ofclypeus tridentate ; front with strong, sparse,
i rregular punctures ; vertex with strong, sparse punctures , which are

deeper than those of the front ; fi rst j oint offlagell um more than one

quarter longer than the second ; dorsul um with large , scattered punc

tures ;dorsulum with scattered punctures,distinctly impressed ; metatho

raX above rather strongly impressed down the middle
, fine and ir

regularly striated , the metapleurae more strone striated ; meso

pleurae Sparsely punctured ; tibiae and tarsi rather strongly spinose ;
abdomen almost impunctate ; pygidial area more than twice longer

than it is broad at base (it is b road basal ly, then contracting before

middle and continuing narrowly to the apex) . Black ; abdomen

entirely red ; mandibles medial ly and legs testaceous ; tegulze ,

shoulder tubercles and Spot at top ofmesopleuree , white ; head tho

rax and legs very Sparsely clothed with pal e pubescence ; wings sub

hyaline, marginal cel l truncate ; stigma yel low . Length 83—9 mm .

3 — Median lobe oi
'

clypeus produced into a sharp tooth or spur ;
first j oint of flagellum not one - quarter longer than the second dor

sul um ahteriorly rather finely and closely punctured , on the poster

ior part sparsely so ; scutel lum impressed ; metathorax above evi

dently granulated , depressed before apex , themetapleuree rugose ; in

addition to the white markings ofthe Q there is a large transverse

mark before the ocel l i
,
base of wings , a Spot at base of anterior and

middle tibiae
,
and a band near the apex of the first dorsal segment,

which is sometimes interrupted medial ly, white wings subhya

l ine , not darker apically. Length 7— 9 mm .

Var. 3 .
— No white markings on first abdominal segment.

Washington ; Vancouver ; Nevada ; Colorado . The variety men

tioned above may prove to be the mal e ofnevadicns.
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1 1 .
— Astatus be l lus Cress .

As/ata be lle: Cr. , ibid , p . VI . 3
Astat zts be llus Kohl . , l. c. p . 44 7 .

3 .
— Median lobe of clypeus obtuse

,
or truncate at tip front

rugose ; first j oint of flagellum about one- quarter longer than the

second ; dorsul um finely and closely punctured, particularly an

teriorly scutel l um slightly impressed metathorax above very finely

and transversely striated, the metapleurae coarsely so, the posterior

face deeply punctured . Black ; abdomen , tibiae and tarsi , red ;
femora testaceous ; two transverse, smal l spots before ocel l i , man

dibles medial ly, tegulae, base of wings , spot before tegulee and

another at base of fore tibiae
,
white ; head and thorax with pale

pubescence ; wings hyal ine, with a pale fuscous spot, which incl udes

the marginal , second and third submarginal cel ls ; marginal cel l

truncate . Length 7 mm .

San Diego, Cal ifornia.

2 .
— Astatus caeru leus Cress.

Astala caem lea Cr. , ibid, p . IV . 3
Asiatus caeru len s Kohl l. c p . 44 7 .

3 .
— Median lobe of clypeus produced into a short tooth or spur ;

front closely punctured throughout ; first j oint of flagellum not one

q uarter longer than the second ; dorsul um closely punctured an

t eriorly, posteriorly the punctures become Sparse and stronger ;
scutel l um impressed ; metathorax above rather coarsely gran ulated ,
the meso - and metapleuree rugose. Entirely ceruleous ; antennae

and greater part of l egs black ; head and thorax with sparse, black

pubescence ; tegulae testaceous ; wings dark fuscous ; marginal cell

tru ncate ; abdomen ventral ly strongly punctured . Length 8 mm .

Nevada.

DIENOPLUS gen . nov.

Similar in form to Astatas ; head about as broad as the thorax ;
inner eye

-margins almost parallel in both sexes ; eyes beneath reach

ing to the base of the mandibles, which are not emarginate on outer

margin ; clypeus large, especially in the 3 and transverse ; the lab

rum is large and prominent, but not proj ecting ; antennae situated

c lose to the clypeus, and are separated from each other by a distance

much less than that between them and the nearest eye—margin, in the

9 short and thick, in the 3 slender and half again as long ; ocell i

al l distinct and prominent , for1n ing a curve ; prothoraX above not
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strong foveae. Black ; dorsal segments 1 and 3 and ventrals 2 ; 3

and 4
,
red ; inner orbits below middle of front broadly, face ,

clypeus entirely , scape in front, four anterior tibiae in front, and a

spot near the base of the hind tibiae, yellow ; flagellum beneath

fulvous. Length 6 mm .

State of Washington .

BOTHYNOSTETHUS Kohl .
Bothy noste t /ms Kohl , Verh. zool . - bot . Gese l l . Wien , p . 344 , Taf. XVIII ,

f. 5 et 6 . 1 883 .

Body stout head as broad as the thorax ; eyes diverging towards

the vertex ; the eyes at the bottom touch the base of the mandibles, on

the outer margin of which there is no emargination ; clypeus toler

ably stout ; antennae placed close behind the clypeus , the distance

between them being twice as great as that between them and the

nearest eye- rnargin ,
and are short and stout ; ocel l i regularly round,

convex
,
placed in a low triangle ; t0p of pronotum nearly on the

same level with the dorsul um , its l ateral angles rounded ; shoulder

tubercl es not reaching to the tegulse wing neuration agreeing very

nearlv with that ofthe genus Nysson ; the stigma is much larger,
however

,
and the basal vein touches a little beyond the apeX of the

median cel l on the discoidal vein , whilst in al l the known species of

Nysson this vein touches before the apex ofthe above mentioned cel l ;
radial cel l broad , lanceolate, large, almost greater than the first sub

marginal cel l , without appendiculation ; the second submarginal cel l

receives both recurrent nervures , is triangular and distinctly petio

lated ; the first submarginal eXcels by far the combined length of

the second and third ; the cubital vein of hind Wings originates toler

ably far beyond the apex of the median cell ; the legs, incl ud

ing the tarsi are stout ; middle tibiae with one spur ; the anterior tarsi

have a very short comb , which is composed of slender spines ; the

remaining tarsi and tibiae appear,with eXception of the spines at apex

of joints , unarmed ; the posteriorfemora reach their greatest breadth

at the apex, which is very rarely the case in other hymenOpterous

genera ; claws not toothed ; last dorsal segment of 9 with a l arge,
triangular pygidi um , which is covered with short pubescence ; the 3
is simi lar to the Q except that the pygidial area is much less de

ve10ped, is short and obtuse at tip.

But one Nearctic species ofthis genus has been described .
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Bothynoste thus distinotus FOX .

B . distinctus FOX , Entom. News. II, p . 31 . Q 3 1891 .

Q — Anterior margin of clypeus bilobate medial ly and armed

lateral ly with at least two strong teeth ; front finely but not very

c losely punctured ; vertex more Sparsely so ; flagellum subclavate,
the first j oint shorter than the second,which j oint is about equal to the

third dorsu l um punctured about l ike the front scutel l um impressed ;
metathorax above with a broad and deep, longitudinal channel,
which is connected, or nearly so, with the strong depression at the

base of
'

posterior face, a l ittle beyond the base of the upper surface is
a strongly foveolate , curved furrow,

which extends from side to side
,

with exception of these furrows the upper surface of
'

metathorax is

smooth, or finely punctured , metapleuree strongly rugose ; abdomen

indistinctly punctured pygidi um large, rounded at tip . Black

line on prothorax above , tubercles, postscutel l um and spot near the

base of four posterior tibiae,whitish ; the whole insect more or less covered

with silvery pubescence, which is most dense on head in front wings

subhyal ine, apical margins broadly fuscous last ventral segment

red . Length 7— 8 mm .

3 —More slender than the 9 the anterior margin of clypeus

subtruncate , or sl ightly sinuate the anterior tibiae in front, and the

tarsi are rufous ; pygidium short, obtuse at tip, with appressed pubes

cence , otherwise as in the 9 Length . 30 inch .

”

New Jersey (July and August) ; Montana . With eXception of

being smal ler , I can find no difference worth noting in the Montana

specimens .
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The following annual reports were read and referred to the Pub

lication Committee

REPORT OF THE RECORDING SECRETARY.

The meetings of
'

the Academy during the past twelve months have

been held without intermission . The average attendance has been

forty- four, fewer occasions of
'

special interest having occurred than

during the preceding year when the attendance averaged sixty - four.

Verbal communications ofmore or less interest and importance were

made at almost every meeting, among the speakers being Messrs.

COpe, Chapman , Ryder , Wright, Sharples , Goldsmith , Rand , Mc

Cook, Willcox , Lesley, Wistar , Woolman , Pilsbry, Heilprin,
Roth

rock , Holman , Ives , Allen, Pierce, Dixon , Zuill, Holstein
,
Mac

Farlane
,
Bal l , Sharp, Morris , Brinton, A. P. Brown, Morsel l ,

Thomas , Ford, U. C. Smith , Calvert, Moel l er , A. E . Brown and

Wingate.

Such of these communications as have been reported by their

authors have been printed in the Proceedings.

Since my last report 194 pages of the Proceedings for 1 892 and

376 for 1893, with eleven plates, have been issued . Seventy- two

pages ofan elaborately i l l ustrated memoir on the Sand Mounds oi
"

Florida by Clarence B . Moore have also been printed as the begin

ning of
'

the tenth vol ume ofthe Journal. These sheets wil l not be

distributed until the completion of the number which wil l be pub

lished i n advance of
'

the last part of the ninth volume in consequence

of the character of
'

the communications in the hands of the Publica

tion Committee .

In addition to the matter issued at the direct eXpense of the

Academy, the Conchological Section has continued the publ ication

of the Manual of Conchology of which 580 pages and 91 plates

have appeared since my last report. Numbers of the Entomological

News and of the Transactions of the American Entomological Society

embracing 731 pages and 91 plates have appeared under the auspices

of the Entomological Section , thus making a total of pages and

193 plates, exclusive of the portions of the quarto Journal printed

but not yet distributed . The statistics of
'

distribution remain the

same as last year.

A new edition of
'

the By-Laws and a new list of members and

correspondents have also been published .
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general or any special fund in a Trust Company to keep the same
i nvested and reinvested subj ect to the approval of the Finance Com

mittee and in the name of the Academy and to col lect the revenues

therefrom and deposit the same upon interest til l expended . Such

arrangement shal l be made by a written article revocable at pleasure

ofthe Finance Committee or ofthe Council . ”

Chapter VI , Art. 1 . The word lawful was stricken out and

the words “ approved by the Finance Committee were added after

securities. A l ike amendment was made to Chapter VII, Art. 1

Chapter IX , Art. 2 . For the words a semi - annual the words

an annual was substituted and for “ five the word ten was

substituted , the words “ and July being stricken out .

Chapter II, Art . 4 . The word “ annual was substituted for “ semi

annual and a l ike amendment was made in Chapter IX ,
Art. 6 .

On favorable recommendation of the Counci l an offer from Mr.

Maxwel l Sommervil l e of for the Academy’s interest in the

American reprint of the Encyclopedia Britannica bequeathed to the

Academy by the l ate Mrs. Sommervil l e, was accepted .

The Academy is indebted to Mrs. Clara Jessup Moore for the

sum of the interest derived from which is to be used for the

assistance ofyoung women desiring to devote themselves to the study

of natural history under the same rules and regula tions as those

governing the Jessup Fund .

A contribution by the Curators ofa number of
'

crania oi American

aborigines to the ethnological exhibit forming portion of
'

the Col um

bian Exposition held at Madrid in commemoration of the discovery

of America received the recognition of a bronze medal .

With a view to securing a lowering of the rate of
'

postage on

specimens of
'

natural history sent through the mails a committee ap
pointed for the purpose prepared and distributed a circu lar to a

number of foreign societies and j ournals sol iciting such infl uence

with thei r governments as may help to secure the obj ect desired .

Until last summer the accumulated correspondence of the Academy

from its foundation , together with a large number of documents and

reports relating to the operations of its several departments , were

securely pl aced
,
but With no systematic arrangement . Having,

through the continued kindness of
'

certain friends of the Academy,
been again enabled to secure the services of Signor E . Fronani on

certain days during a portion of the year, I have availed myself of the
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Opportunity to have this large accumulation ofmaterial of
'

such in

terest in connection with the history of the society classified and

arranged by him . Although the work has not been entirely com

pleted, the material is now in such order as to be available for con

sultation and reference . The resul ting good has already been more

than once manifested .

The Hayden Memorial medal and the balance of the interest aris
ing from the endowment fund were this year voted to Professor

Thomas Henry Huxley, LL. D . , F. R. S. to whom they have been

forwarded with an expression of the Academy’s hearty endorsement

of the action of its awarding Committee. This is the fourth award

ofthe Hayden memorial , the first being to Prof. James Hal l of
'

Albany in 1 890
,
the second to Prof. Edw. D . COpe of Philadelphia,

1891
,
and the third to Prof. Eduard Suess of V ienna in 1 892 .

The Delaware Val ley Ornithological Cl ub and the Geographical

Cl ub have held their meetings throughout the year in the Academy .

These facts and figures it is believed prove without comment that

the Academic year j us t closed has been prosperous if uneventful .

EDw. J. NOLAN,
Recording Secretary.

REPORT OF THE CORRESPONDING SECRETARY.

The Corresponding Secretary respectful ly reports that during the

year commencing December l st , 1892 , he has received from ninety

two societies , museums , etc. , one hundred and fifty
-f

'

our notices of

the receipt of the publ ications of the Academy
,
and from thirty - nine

societies and editorsfforty- eight notices of the forwarding oftheir own

publications to the Academy together with fifteen appl ications to eX

change publications for reports and asking for missing numbers ofthe

Academy’s publications. Twenty letters on various subj ects have

been received and thirteen written . Fifteen circulars and invitations

to the Academy to participate in congresses , meetings etc. , have been

received and answered. Two notices of deaths have been also re

ceived.

During the year seventeen correspondents have been elected and

notices to that effect have been sent. The deaths of
'

nine correspond

ents have been reported . Forty - seven certificates have been sent

to members and twelve to correspondents.
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Seven hundred and eighty - two acknowledgements for gifts to the

l ib rary and 202 for gifts to the museum have been forwarded .

Respectful ly submitted ,
BENJ . SHARP

Corresponding Secretary.

REPORT OF THE LIBRARIAN .

During the past year additions have been made to the

l ibrary .

51 1 vol umes, 1 2 maps and 6 photographs.

They were derived from the followmg sources

Societ ies ,
I . V .W i l liamsonFund ,

Edi tors
,

870

Authors
,

1 70

W i lson Fund
,

134

U . S . Dept . of the Interior
,

59

Charles P . Perot
,

30

U . S . Dept . of Agricu l ture , 29

U . S . D epartmen t ofS tate , 27

Pennsy l van ia S tate Library ,
15

Geolog ica l Survey ofRuss ia
,

1 1

Angelo H eilprin ,
. 10

Tennessee Board ofH eal th
,

10

Un i vers i ty ofKie l , 10

H . A . Pilsbry ,
9

M in i ster of Pub l ic Works in
France

,

U . S . War D epartmen t ,
British M useum

,
.

Concholog ical Sect ion ,
Thomas M eehan ”

U . S . Treasury Department ,
E ast Indian Governmen t

p

Departmen t of M ines , N ew

South Wales ,
Joseph Wi l lcox
I l l inois State Board ofAgr i
cu l ture

,

W . D . Brigham
T. H . d ’E strella

,

Geologica l Survey of Ind ia
,

Geolog ical Surv. ofM issouri
,

C
n

O
i

c
b

x
l

x
l

x
l

C
D

r
l
—r

l
k

O
D

A
-
k

fi
-

fi

b
h

Geological Survey of Penn
sylvan ia ,

George B . E ng land ,
Manchester M useum

,

Geologica l Survey ofArkan
sas

,

Geolog ical Survey of Portu
gal,

Samuel G. D ixon
,
M . D .

,

Trustees ofthe E ast Ind ian
M useum

,

Iow a S tate L ibrary,
W i ll iam R . Leeds

,

Geological Survey of Iowa
,

Hoboken Ferry Co.
,

Char les Ear l
,

Geolog ica l S urv . ofAlabama
Charles E . Smi th

,

Upsal Observatory ,

Bri tish Commission
,World

’

s

Fair
,

Geolog ica l Surv . ofAustra l ia
E . Renevier

,

Benjam i n Sharp ,
M . D .

,

Hungarian Nat . M useum
,

M rs. Geo. W . Carpenter ,
William Sel lers
Charles W . Johnson

,

D epartment ofM ines , Nova

Scot ia , .

B iyan t Walke1 , .

J . E . Ives ,

They consisted of4 , 1 28pamphlets and parts of periodicals ,

b—d
l—‘
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l—‘
l
—i
r
—‘
F
—i
h
-
J

l
o

p
—l
p
—J
y
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to indispensabl e j ournal s and the purchase of booksabsolutely needed

by our students has been provided for during the past year , yet with

the exercise of the strictest economy the amount derived from the

l ibrary funds has been overdrawn. It is , therefore, evident that a

l iberal increase in the pecuniary resources of
'

the l ibrary is needed

if we are to maintain in the futu re our merited reputation of having

the best col l ection of scientific works in America. Three times the

amount now at our disposal could readily be spent annual ly without

involving the sl ightest waste or extravagance .

All the portraits of presidents and benefactors have been carefully

examined by a reliab le expert since my last report . They have

been cl eaned , varnished and , when necessary, as was the case in

several instances, rebacked with canvas. The appearance oi
'

this

interesting collection of paintings has thus been much improved.

We are indebted to Mrs. E l len M . Carpenter for a good portrait

in oil of Mr. Geo . W. Carpenter by whom the Academy was served

most efficiently as Treasurer for thirty - four consecutive years.

An interesting oil portrait of Mr. Augustus E. Jessup, the beneficent

founder of the
_

Academy
’

s Jessup Fund , has been received from his

daughter Mrs . BloomfieldH. Moore , to whose intel ligent liberality

the Academy is also deeply indebted. The painting represents Mr.

Jessup in early manhood and therefore differs widely from the one

given to the Academy by his children several years ago . The recent

gift formerly belonged to Peale’s museum and is now hung in the

Librarian ’s room .

I have received efficient assistance in the current work of the li

brary from Mr. Will iam J F0 X and also, during a portion ofthe

year, from Signor E. Fronani, the greater part of whose time, how

ever, as wil l be seen by the report of the Recording Secretary , was

devoted to the work of
'

another department .

All of which is respectful ly submitted.

EDw. J NOLAN ,

Librarian.

REPORT OF THE CURATORS.

It has been the endeavor of
'

the Curators throughout the year to pay

particular attention to the examination and renovation ofthe more

perishable col lections and to the replacement in the museum of such
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specimens or col l ections as had been temporarily removed or were

stored away so as to be inaccessible to the student.

As a result most ofthe collections are now in an excellent state of

preservation .

Lack of space has prevented the proper systematic arrange

ment ofthe specimens and in many cases has necessitated the crowd

ing of the col lections to a degree entirely inconsistent with their

proper display . This state of affairs has continually been an obstacle

in the way of the work of the Curators for many years past , but

wil l now very soon be remedied by the opening of
'

the new museum

building which wil l furnish ample Space for the proper display of

the various col l ections.

During the past year , although no general rearrangement of the

col lections was possible, a slight change has been made in the posi

tion ofsome of the cases on the lower floor ot the museum and by this

means many of the Specimens have been displayed to much better

advantage.

The col lection of fossi l fishes has been removed from the upright

cases and a series of typical specimens displayed in the flat table

cases, whil e
‘ the remainder have been arranged in glass- covered

drawers immediately beneath , where they are readily accessible for

study .

By this arrangement two large upright cases have been made

available for the display of the additions to the mounted coll ection

of mammals . A handsome case presented by the Women’s Si lk

Culture Association has been used for the same purpose.

A great deal of important work has been accomplished in the or

nithological department during the year . Almost the entire

mounted col lection ofwater birds, numbering about specimens,
has been thoroughly gone over and al l desirabl e specimens

mounted and renovated , while many of the duplicates and un

sightly specimens have been unmounted and arranged in drawers

with the study series of skins .

This work has immensely improved the appearance of the col

lection and wil l ensure the preservation of the specimens for many

years to come.

A more detailed account of
'

th e work in this department will be

found in the report oi
'

the Ornithological Section .

Mr. McCadden , the taxidermist of the Academy , in addition to
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his work in remounting
~ the orni thological col lection

,
has prepared

and mounted upwards of
'

50 birds , mammal s and osteological speci

mens received during the year , thereby adding greatly to the val ue

ofthese departments .

Several hundred jars of reptil es and fishes which had been stored

in the cel lar have been examined , relabeled and placed in their

proper places in the museum , and a number of osteological Speci

mens which had been removed from their cases have been restored

to the museum .

The greater part of the Pennsy l vania State Geological Survey col

lection , which has been stored away in boxes ever since its presenta

tion to the Academy, has been unpacked and placed in drawers in the

new cases which were procured for the connecting museum over the

l ecture hal l . For the present these specimens have been arranged

according to the State Survey l ist.

This work is of great importance as it renders this val uable col

lection
,
which it has hitherto been impossibl e to consul t, readily

accessible to the student.

Early in the year a series ofuniform catalogues were procured by

the Curators and the attempt made to form a systematic catalogue of
'

al l the departments ofthe museum , something that has hitherto only

been attempted in one or two branches . The work entai led in an

undertaking of this kind is enormous, and it wil l be several years at

least before it wil l be possible to bring it to completion .

Throughout the past year
,
however, al l the accessions except in a

few Special col lections have been systematical ly numbered and cata

logued so that the preservation of
'

the data relating to them Wi l l be

ensured even though the labels become misplaced or lost . Apart

from cataloguing the accessions, the work in this direction has mainly

been that of verifying and copying such old catalogues as were in

existence.
In copying the catalogues of the mammalia it was found necessary

to ren umber the entire series of
'

osteological specimens in order to

bring them into sequence with the mounted specimens and skins .

Heretofore they were numbered in different series , which caused

much confusion . At the same time al l the separate bones of the dis

articulated skeletons were numbered so as to prevent their becoming

miXed and their identity lost. The importance of this work can

readily be appreciated .
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are the Rhoads col lection of British Col umbian birds, comprising
about specimens, an important col lection of birds and

mammal s from southern Cal ifornia made by R. B. Herron , and the

Morelet coll ection of mol lusca .

Through the aid of friends of
'

the Academy
,
Professor E. D .

COpe was also enabled, in company with Dr. A. P. Brown , to carry

on explorations in the fossi l beds of
'

Dakota and Kansas during the

summer . He brought back many valuable Specimens which wil l

greatly enrich the department of vertebrate paleontology . These

specimens wi l l be placed in the museum as soon as they can be prop
erly mounted.

As heretofore
,
the Academy ’s museum has furnished aid to many

students and special ists . Besides those who have consulted the

col l ections, Specimens have been loaned during the year to Dr. C.

Hart Merriam , Dr . J. A . Al len , Dr. Harrison Allen, Mr. Will iam)

Brewster , Dr . L. Stejneger, Mr. G. D . Harris and Professor W. B.

Clarke .

Certain collections which are not arranged in the museum

proper have , as in former years, been under the charge of special

conservators and to these the Curators desi re to express thei r thanks
— to Mr. John H . Redfield, Conservator of the Herbarium ; Mr.

W. W. Jefferies, Curator of the VauX Col lections, and Dr. Henry
Skinner, Conservator ofthe Entomological Section . Reports on the

condition ofthese col lections wi l l be found in the special reports from

the Sections.

The thanks of the Curators are also due to Mr. W. W. Jefferies

for his val uable assistance in the label ing and arranging of the

Carpenter col l ection of minerals , to Mr. Cl arence B. Moore, for the

carefu l arrangement and labeling of his archaeological col lection ,
and to Messrs. Woolman , Schultz and Boyer for valuable assistance

in cataloguing the col l ections of diatoms.

Messrs . H. G. Ives, J. E . Richardson and H. Y . Pennel l , stud

ents on the Jessup Fund, have rendered important aid during the

year in the departments ofmineralogy and ornithology.

Approved by the Curators at a meeting held Dec . 20th, 1893.

SAMUEL G. D IXON ,

Executive Curator.
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REPORT OF THE BIOLOGICAL AND MICROSCOPICAL

SECTION.

This Section during the year 1893 , has held nine meetings ex

clusive ofthose held in conj unction wi th the Academy .

Four new members have been elected and two contributors have

been added to the l ist . One member and one contributor have
resigned .

Interesting communications have been made by Messrs . Ryder ,
ReX , Sharp, Anders , Brown and Rothermel .
The oflicers for the ensuing year are

D irector,
Vice Director,

Recorder ,

Treasurer,

Corresponding Secretary,

Conservator

ReSpectfully submitted

HAROLD VVINGATE ,

Recorder.

REPORT OF THE CONSERVATOR OF THE CONCHO

LOGICAL SECTION .

During the year since the last annual meeting of the Conchologi

cal Section the museum has been increased by many valuable acces
sions . The number ofspecies new to the col lection , and ofSpecies new

to science has been unusual ly great. The series of mol l usks preserved

in alcohol has been augmented by a greater number of species than

any previous year for probably over a decade . Accessions have been

received during the year from 56 persons, a list of whom is incl uded

in the additions to the museum .

The total number of trays added is About 300 of these

having been acquired by purchase
,
an equal number by exchange,

and the remainder by gift to the Academy or the Section . These

do not incl ude a col l ection of
'

over species of tertiary fossil s

obtained from M . Cossmann of
'

Paris in exchange for vol umes

of the Manual of Conchology , which, with the addition of a col

lection of fossi l Hel ices received from Dr . Penecke of Germany
,

A. P. Brown .

John C. Wilson .

M . V . Ball , M . D .

Chas . P. Perot.

John G. Rothermel .

Geo . A . Rex , M . D .
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raises the number to a total of
'

over trays recei ved and admin

istered upon by the Conservator during the year .

Several accessions ofspecial val ue to our col lection may be men

tioned, the coll ections received from the Peary Reli ef Expedition ,
from Dr . J C. COX , and that pu rchased from the Morelet col lection

being the most important.

The first of these, for which we are indebted to Prof. Angelo

Heilprin, leader ofthe Peary Rel iefExpedition , adds a considerable

number ofArcti c forms first described by Friele , Sars and others ,
which could hardly have been obtained from any other source. This

col l ection
,
together with that made by the West Greenland

i

EXpedi

tion of1891
,
gives us an excel lent representation of the Greenland

marine fauna.

The portion ofthe col lection of the late Arthu r Morelet of DiJon,

France ,which was obtained by us incl udes over 250 species of
'

land and

fresh - water shells
,
main ly ofAfrica, India and SouthAmerica. As

they are al l new to the collection
,
and accompanied by reliable data,

the great val ue of the series wi l l be apparent. The additions to our

col lection ofHel ices are especial ly notable, many rare and long

needed species being secured .

Dr. J . C. COX of Sydney , N. S. Wales, Austral ia , has with

great l iberality made two donations to the Academy. The first
,
re

ceived through the Treasurer of the Section , contains a col l ection

ofdry Chitons from the coasts ofNew South Wales and South Aus

tralia; the second was transmitted direct to the Conservator, and con

sisted of a larger col lection of alcoholic Chitons and many rare gas

teropods. The two sendings give us excel lent material for the study

of Australian Polyplacophora,
and include a number of new species.

Other gifts , smal ler but ofscarcely less val ue, have been received

from Professor F. “7 . Hutton of Christchurch , New Zealand , and

Professor José N Rovirosa of Tabasco, Mexico. A considerable

n umber offine shel ls, including a good suite from the Grecian Archi

pblago, was received from Mrs. G. W. Carpenter ofPhiladelphia.

A l arge number of the interesting land shells of New Zealand

have been obtained by purchase from Mr. H. Suter ofChristchurch,
N . Z. A l arge proportion ofthem were figured for the first time, in

the Manual of Conchology .

The additions to our suites of North American shel ls have been



https://www.forgottenbooks.com/join


566 PROCEED INGS OF TH E ACADEM Y OF

At the last meeting the fol lowing gentlemen were el ected to serve

as officers for the coming year :

Director,

Vice—Director,

Treasurer,

Conservator ,

Recorder,

Publication Committee,

REPORT OF THE BOTANICAL SECTION .

The Vice - Director of the Botanical Section respectful ly reports

that the general prosperity noted in other years sti l l continues
,

though the work of the Conservator is seriously hampered by reason

of the crowded condition of the Herbarium shelves.

Meetings have been regularly held except during the Summer

recess. Discussions on matters of
'

botanical interest have been fre

quent , and two original papers of val ue to general science on the

botany of the Peary Expeditions and researches relative to the

j el ly glands of Brasenia peltata, have been accepted for publi

cation in the Proceedings oi
'

the Academy .

Donations to the Herbarium have been liberal : reaching the

the number of_
2
,599 species ; were of flowering plants and ferns ,

of
'

which 596 were new to our col lection .

The Section is free from debt . The officers elected for the en

suing year are

Director, W. S.W.Ruschenberger,M . D .

Vice- Director, Thomas Meehan .

Conservator, John H . Redfield.

Recorder, Charles Schafier, M . D .

Recording Sec
’

y and Treasurer, Stewardson Brown.

Respectful ly submitted ,
THOMAS MEEHAN,

Vice-D irector .

REPORT OF THE MINERALOGICAL AND GEOLOGICAL
SECTION.

Meetings of the Section have been held at the Academy regularly

during the year
,
excep t in the summer and in September and 0 0

tober, when most of the members are absent.

George H. Horn , M . D .

Charles S. Welles .
Ezra T. Cresson .

Henry Skinner , M . D .

Henry Skinner, M . D .

James H . Ridings .
Charl es W. Johnson .
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The attendance has not been large , but considerable interest has

been manifested and communications of val ue have been made.

The Section has labored under the disadvantage that very few of

the present members of the Academy are sufficiently interested in

the study of mineralogy and geology to become members of the

Section or to take an interest in its meetings.

The officers elected at the annual meeting are as fol lows

Director, Theo . D . Rand .

Vice - Director, W. W. Jefieris.

Treasurer, John Ford.

Conservator, W. W. Jefferis.

Corresponding Secretaryand Recorder, Charles Schafier, M .D .

THEo. D . RAND,
D irector.

REPORT OF THE ORNITHOLOGICAL SECTION .

A great deal of important work has been accomplished during the

past year iii the ornithological department ofthe museum .

The renovation of the collection has been continued in the man

ner stated in the previous reports of
'

the Section but a

much greater advance has been made in the work owing to the fact

t hat during the spring and summer the taxidermist , Mr. McCadden,

was enabled to devote al l his time to this department.

In al l mounted specimens , comprising al l of the water birds

with the eXception of
'

the snipes
,
plovers and storks, have been care

ful ly examined and the best Specimens remounted on walnut or

stained stands. The unsightly specimens and duplicates unnecessary

for display have been labeled and stored in cases of
'

drawers.

The vast improvement in the appearance of the exhibition cases

after the specimens have been remounted is at once apparent to any

one visiting the gal lery .

All the information contained upon the old stands has been care

ful ly preserved and al l the specimens have been numbered and

c atalogued .

The study col lection of skins remains in an excel lent condition and

has been rearranged during the year in ai r- tight tin cases especial ly

provided for it . Al l the accessions to this col lection
,
numbering
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skins
,
have been l abeled and catalogued . For this work

the Conservator is l argely indebted to Mr. Howard Y . Pennell .

The additions to the ornithological col lection during the year

have been noteworthy. The Rhoads col l ection ofBritish Col umbian

birds
,
numbering about which was generously pur

chased by friends of the Academy, is of especial importance as it

comprises large series of specimens from a region hitherto unrepres

ented in the museum . Through the liberal ity of
'

friends of
"
the ih

stitution the Section was enabled to have an experienced col lector,
Mr. R. B. Herron, in the field for a short time in the vicinity of

San Bernardino , Southern Cal ifornia, and many val uable Specimens

ofspecies heretofore wanting or very poorly represented in the col

lection were obtained .

The col lection of
'

mounted birds ofthe late George W. Carpenter

is also a very val uable acquisition , containing examples of many
rare species

,
the most important of which is an adul t male speci

men of the extinct Labrador duck.

The Delaware Val ley Ornithological Cl ub has also added many

very instructive groups of native birds with their nests and eggs, to

the al ready large col lection presented during previous years .

This is now one of the most attractive exhibits in the museum .

At the annual meeting of the Section held December 18, 1893,
the fol lowing officers were elected

D irector,

Vice- Director,

Recorder,

Cor. Secretary,

Treasurer,

Conservator,

Respectf
'

ully

REPORT OF THE PROFESSOR OF INVERTEBRATE

PALEONTOLOGY .

The Professor ofInvertebrate Paleontology respectful ly reports that,
as in past years

,
he has del ivered the usual course ofSpring lectures,

about twenty -five in number
,
and he acknowledges a satisfactor at

tendance for the entire course. A number of the evening lectures

Spencer Trotter, M . D .

George S. Morris.

Stewardson Brown .

Charl es E . Ridenour.

Samuel G. Dixon
,
M . D .

Witmer Stone.

submitted ,
WITMER STONE,

Conservator .
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REPORT OF THE PROFESSOR OF ETHNOLOGY AND

ARCHE OLOGY .

I have to report that during the early months of 1 893 a series of

free l ectu res was del ivered by me on ethnology
,
in the lecture room

of the Academy. They were wel l attended , and a commendable

degree of interest was excited among those who were present.

Suggestions have been made looking toward class instruction in this

branch when suitabl e accommodation wil l be ready in the new bui ld

ing . The subj ect of physical anthropology , a branch particularly

germane to the purpose and col lections ofthe Academy , has attracted

considerable attention, and i t is possible that a Section may be formed

among the members for its special study .

I have the honor to remain ,
Very respectful ly

,

D . G. BRINTON , M . D . ,

Professor ofE thnologyand Archaeology.

REPORT OF THE PROFESSOR OF LOWER INVER

TEBRATA .

The Professor ofLower Invertebrata respectful ly reports that

during the past year he has delivered twelve lectures upon zoological

subject

The additions to the museum during the year have been neither

numerous nor important .

Work has been carried on in the Carcinological department in re

l abeling and rearranging the specimens. A catalogue of the Stoma

t0 poda, Caridea and Penzeidea,
i ncl uding forty genera and one

hundred and twenty - eight species
, has been publ ished in the Pro

ceedings for this year ( see pages 194 to and it is hoped that the

second part of the catalogue , finishing the Decapoda wil l soon be

ready for the printer.

During a leave of absence on a trip to the Hawai ian Islands ,
al though for Ethnological purposes , a number oi

'

invertebrata

were col lected which have not yet been studied .

Respectfully submitted ,
BENJ . SHARP .

Professor ofLower frwertebrata.
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REPORT OF THE PROFESSOR OF HISTOLOGY AND

MICROSCOPIC TECHNOLOGY .

I beg to report that the work done as Professor of H istol ogy

and Microscopic Technology during the y ear 1893 has embraced

the study of the life history of the tubercle bacil l us, the thera

peutie effect ofits products , the l ife history of Actinomyces with par

ticular attention to the morphological changes produced by dif

ferent food stuffs
,
a careful study of

'

the blood from four cases oi
'

Bé ri- Béri and micrOSCOpic work on sl ides of the baci l l us of leprosy

which I prepared directly from lepers . Verbal communications have

been made to the Academy 0 11 Actinomyces and Béri- Béri.

Respectful ly ,
SAMUEL G. D IXON .

Prof. oj Hist. and illicroscopic Technology.

REPORT OF THE CURATOR OF THE WM . S. VAUX

COLLECTIONS.

The Cura tor of
'

the ‘Villiam S. Vaux Col lections respectfully re

ports that they are in good condition . Since the last re

port
,
made to the Academy in 1890, 134 specimens have been added

to the cabinet ofminerals at a cost of A number of
'

these

are unusual ly fine Specimens of rare species .

Since the death of the l ate Curator , Mr. Jacob Binder
,
I have

added to the mineral col lection from Nov . 2
, 1 892 to the present

date Dec. 1 5, 291 Specimens at a cost of

The number of specimens in the collection as reported by Mr

Binder Nov. 30, 1890 was He afterwards added 1 34 to Aug.

13 , 1 892 and since that time I have added 291 , making a total oi
'

No additions have been made to the archeological col lection since

1885 and the number of
'

specimens remains the same as then reported,

Respectful ly submitted by

WM . H . JEFFERIS
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The election of Officers, Council lors and Members of the Finance

Committee , to serve during 1 894
,
was held with the fol lowing re

sult :

President,

Vice- Presidents,

RecorclinySecretary,

0 0 rrespondinr/ Secretary,

Treasurer,

Librariau,

Curators,

Councillors to serve threw

years,

Finance Committee,

ELECTIONS DURING 1893 .

M EMBERS .

Janua ry George “7
. “farren , M . D . , Nelson H. Strong,

Norris J Scott , Thomas Say Speakman Clarence B. Moore. Marv

K. Gibson, Jr.
, J . Howard Gibson , Thomas Bradley, EdwinGreble

Dreer, Richard C. Schiedt
,
Charles Nicoll Bancker Camac

, Wi l l iam
Evans Wood, J0 11 11 C. Sims , \Villiam D . \Vinsor, Clement B. New

bol d , \Villiam H . Joyec , AleXantler J Cassatt, Samuel F. Houston ,
Alexander C. Harvey, Charles Hacker

,
Edward S. Buckley

,
Jr.

,

Frank T. Patterson
,
George B. Heckel , Benjamin W. Richards

,

Eugene Delano
,
Malcolm Lloyd, Charl es H. Banes

,
Theodore ( J.

Search , Will iam H . Ingham ,
Algernon Sydney Logan .

Isaac J \Vistar.

Thomas Meehan .

Rev. Henry C. McCook, D .D .

Edward J. Nol an, M .D .

Benj amin Sharp , M . D .

(
‘

has P. Perot .

d ard J . Nolan M . D .

W. S . W. Ruschenberger,

Henry C. Chapman , M .D .

Samuel G. Dixon
,
M . D .

Arthur Erwin Brown .

Thomas A . Robinson .

John H . Redfield .

Charles Morris .

Harold “l i tigate .

Charles Morris .

Charles E . Smith .

Uselma C. Smith .

\Villiam Sell ers .

George H . Horu
,
M . D .
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ADDITIONS TO THE MUSEUM .

1893.

ARCHAEOLOGY AN D ETH NOLOGY .

Chas . Ba l l . M umm ied hand ,
Egypt .

M rs . G . W . Carpen ter . Twen ty - t
’

our Ind ian head dresses and oth er
re l ics ; lifty - five shoes from Ch ina

,
Japan , and other cou ntr ies ; one

d issected man
,
showing c ircu latory and nervous system s ; two

human ske letons
,
man and woman ; one human sku l l .

Prof. Ange loH e ilprin . Pair ofE skimo boy ’
s shoes

,
Godhavn

,
Green

land .

Clarence B . M oore . A col lect ion of about three hundred trays of

Indian re l ics from the mounds ofVolus ia County ,
Flor ida .

Peary Re l ief Exped i tion . Four su i ts E skimo cloth ing ,
Godhavn ,

Green land ; fifty
- two tray s E skimo implements , Green land .

Dr. C. N . P ierce . Twenty human cran ia and one femur ofH awai ians
w i th wrappings from Sandwich Is lands .

Thos . M . Seeds
,
Jr. One M exican horse- hair lariat and one arrow

head
,
Texas .

Jos . W i l lcox . A col lect ion of Ind ian arrow - heads
,
Iredel l N . C

M AMMALS .

M rs . G . W . Carpen ter . E ight mounted mamma l s and one bi son
sku l l .

Dr . H . C. Chapman . M ounted specimen ofAp lodontia rufa ,
Tacoma

,

Wash .

W . Coward . Skin ofJlfi istela americana
,
Lycom ing County ,

Pa.

Dr. S . G . D ixon . Brain ofE skimo dog ; mounted ske leton of Cam
'

s

familiaris.

Capt . E . J Fish . P iece ofhorny p late from muzz le of Battenop z
‘

era

s
'ieboldii .

Peary Re l ief Exped it ion . Lep as timiclas arcticus
,
mounted spec i

men
,
two skins and four sku l ls

,
Robinson ’s Bay ,

Green land . Vul

p es lagop i is
,
skin

,
Thalassarctos maritimus

,
mounted spec imen .

Phoca barbata M cCormick Bay . Tr ic/zec/ius rosmarns
,
brain

,

Smi th’s Sound .

P urchased . Mounted spec imen of rllazama montana
,
Cascade M ts .

Washington .

S . N Rhoads and Wi tmer S tone . M ounted spec imen ofSciurns hud
sonias

,
w i th nest

,
M ay ’

s Land ing ,
N . J .
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E . Rothery and Prof. A . B. King . Moun ted spec imen and eke le
ton ofChterop sis liber iensis, Liberia .

Jos . \Villcox . Fragmen ts oflower jaw ofBataana cisarc tica .

Zoologica l Society ofPhi lade lphia . M oun ted specimens of rlf acacas

cynomo/g as, H ap ale p enicillata
,
Trichos'

urus v
'

ulp ecula ,
Antilop e

eervicap ra ,
M acacus eryt/m e

'

us
,
(j
'

ellas hyp o/e
'

ucas
,
Hap ale vulgaris ,

Nandinia binotaz‘a
,
Lemar var

-ias
,
Felts concolor

,
E qwas barchell

'ii
,

Cynocep halus sp .
,
Por tal “

p ictns, Trag/ elaphus scr ip tus, Galera bar

bara
,
E q u

'

us chapmani,Gulo lascus
,
Auc/ iem

'

a llama
,
Trag alusjavan

icus.

Skins of
'

flI acac '

us cynomolg/ us , Celms fatac/las , G
'
azella sabg uttarosa ,

b
’

ci'uras hyp opyrrhas , Gaz ella sp . , I
’

utp es sp .

Ske letons ofLynx rafas , Felts p ardas, Cariacus uirg tnianas ,C
'
ap ro

'vis

sp . ,
Phacochrerws Rusu hipp eluphws, Gaz el/a subgattur

osa
,
Gazella sp .

Sku l ls of.Mae acus cynomolg us, B ison bison
,
Galera barba -

ra
,
E q uus

burchell-z
’

i
,
Vulp es sp .? E q

'

aas C/MQJNlCl /Tl, Ursas amem
’

canus and

co l lect ion oftwen ty - six m isce l laneous sku lls .

Bu ms .

G . B . Benners . Skins of D end rov
’

ca and Vireo atricap il

( us.

M rs . G . W .
,
Carpenter . A collection ofone hundred and ten moun ted

birds and one hundred and tw en ty - three skins
,
inc l ud ing a

mounted spec imen of
“

the ma le Labi ador duck
,
C

’

amp tolm
’

mus (abra

dorius
,
also two ostrich eggs .

Dr. S . G . D ixon . Mounted specimen .M eteag ris gallop avo,
Virginia.

De laware Va l ley Orn i thologica l Club .

’

l
‘

wen ty
- two moun ted birds ;

th irteen nests
,
eight set s of eggs , for D elaware Va l ley Ornitholo

gical Cl ub col lect ion .

A lbert Lano, (in exchange) . Six bird skins
,
M innesota .

Peary Rel ief Exped i t ion . Y oung E ider D uck
, (a lcoholic) , D uck

Is land
,
Green land .

Purchas ed . S . N . Rhoads collect ion ofabout skins from Bri tish
Columbia. and hVashington . Four skin s D endragap as fi ttig inosas ,
Washington , and mounted Spec imen

I . S . Reifl
‘

,
for late H . K . Jam ison

,
one hundred and e ighty - two eggs

( twen ty- two speci es ) , Eastern N orth Ameri ca.

Prof. J . P . Rem ington . One skin P igfinus str ic/rlaud i, At lantic Ci ty ,

S . N . Rhoads . One skin americanus
,
\Vash ington .

Lou i s Schneider . Fi fteen young birds in the down , Bri tish Am erica .

Dr . Spencer Trotter . A col l ect ion of e leven skins from Beaverkil l
,

Su l l i van Coun ty ,
N . Y .

Zoological Soc iety ofPhi ladelphia . M ounted specimen s of
'

Cygnus

sp .
,
P SOp /iia sp .

,
Otogyp s calvus.
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Skins of Thamnatia p icta ,
hfetop iana p ep osaca ,

Palamedea cornata

w i th sternum
,
C

’
onnrns sp .

,
E

'
apoc/iorty c leacotis

,
Lep top tilas dabius ,

Balear ica reg
'

ulornm. Sku l ls and sterna ofGr its cinereus
,
Aq uila

sp .
,
P enelop e marail, Ortalida a/bii 'entris

,
Balear ica p aronim t

,

P sittacus erythrtens, Otogyp s calvus . Eggs of é kt i'cor/mmp '

us g ry

p lains and l
'

altar cinereas .

Dr. Edw . S tone . B ird and nest covered by artificial concret ion .

REPTILES AN D BATRACH IANS .

M rs . Gr. W . Carpen ter . Four mounted turt les .

Dr. H . C. Jhapman . C; yp tobranchi ts allegham
’

ensis
,
art icu lated ske l

eton and one jar ofvi scera .

W . W . Jefferi s . Shed skin ofC’
rotalus adamanteus .

Phil ip Lauren t . S toreria occ
-

ip itomacu/ata ,
Ham i l ton County ,

N . Y .

Purchased . Python sebre
, (2 ) Jlorelia sp ilotes , Austra l ia.

S . N . Rhoads . N i neteen jars repti lia and batrachia
,
Br it ish Colum

bia and W’ashington .

Zoolog ica l Society ofPh i lade lph ia . Two eggs Testudo t( ( bulu ta ; one

jar Zonurus y tym i teus ; art icu lated ske leton and three jars v iscera of
M egalobatrachus maximus ; three rept i le sku l ls .

Ph i l ip Laurent . E t og /ossum H ami lton N . Y .

Col . M arsha l l MacDonald . Lop ho/utilus chamaeteon ticep s ,
one hun

dred miles offSandy Hook .

Purchased . P r ist is ant iq uorum ,
West. Indes .

S . N . Rhoads . One jar of fish
,
Bri t ish Col um bia .

Seaford Oyster Co . Ba trachus tau
,
Seaford

,
Del.

Prof. Benjamin Sharp . Two lars of fish , N an tucket , M ass .

CRUSTACEANS .

Wm . H . Boon . One iar P enums setiferus, Hol ly Beach ,
N . J .

Dr. H . C. Chapman . ( lne jar Up og ebia a(h
'

n is
,
Atlan t ic City ,

N . J .

Dr. 8 . (Sr. D ixon . One jar ( f( tmbaras diog enes , V irg in ia .

J . E . Ives and H . A . Pilsbry . Four jars Cambaras bartouii, M d .

and \V . Va. ; one jar Uamharus afiinis, Pa.

M iss M . E . Lyndall. One jar ( f(mzbamts bar tonii
,
Pa.

Prot’. Benj . Sharp . One jar Carcinus mp enas
,
Nan tueke t

,
M ass

M iss West . Balanus tintinabulimi
,
Panama .
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Prof. F .W . H utton . Seventeen trays of mar ine mol l usks (Ch iton s
and Pe lecypods) , from N ew Zea land .

Chas . W . Johnson . Pali tdom'

as p alawanieas Brot . , and other she l l s .
F. H . Latt in . Four

‘

species ofmol l usks .

Dr. J . P . Lundy . N eritina jordani Sow .
,
[ll elanop sis costata O l i v . ,

etc .
,
Palest ine .

H . C. M achette . Twenty spec ies of shel l s from Samoan Is .
,
etc .

Ap lysia and Vaginulas from Florida Keys .

0 . B . M oore . E ighteen tray s of she l l s from the S t . John ’s reg ion ,
Fla.

M rs. M . P . O lney . Three spec ies land and fresh water she l l s from
W’ash ington (a lcohol i c) .

Peary Re l ief Exped i t ion of 1892 . Twen ty - two jars and fifty t rays
marine mollusks frorn Green land

,
col l ected by Prof. A . Heilprin .

H . A . Pilsbry . Helixfutto
f

ni G. A .
,
Acmcea dors'

uosa Grid
,
and other

shel l s .
H . A . Pilsbry and J. E . Ives . One hundred and fifty

- f
’

our trays and

six bot t les of mollusks from Western M ary land . Col lect ion
enumerated and described in Proc . Acad . N at . Sci. Phi la . for 1894 .

H enry Pr ime . Twen ty - five spec ies of mollusks from Hai t i
, part

a lcohol ic ,

J B . Q u in tard . Three trays ofiS
'

trobilop s from Kansas .
W. J Raymond . Tellina pmp

'

arascens etc .
,
Acapu lco.

S . N . Rhoads . Twe l ve species of mol lusks , De lawareWater Gap ,
N

J thirteen spec ies marine and seven species land mol lusk s from
N esq ually ; Washington ; six species from Vernon

,
B . C.

,
e tc .

J Ritch ie
,
Jr. Twen ty - n ine spec ies of shel l s .

Prof. J N Rovirosa . Twen ty- t
’

our species land and fresh water she l ls
from the State of Tabasco, M ex ico.

H E . Sargent . Acmcea mesoleuca
,
C
'
ancellaria tessellata and other

marine shel ls ; twen ty trays of land and fresh water she l ls from
A labama .

Dr. B. Sharp . Three species of fresh w ater she l l s from N an tucket
fifteen trays of land she l ls from Dom in ica

,
etc .

Dr. Henry Skinner . Pyramidata p ersp ec tive ,
Polygyra p alliata and

P . Andrewsoe from M i tche l l N . C.

U . C. Sm i th . Amp ullaria dep ressa Say (alcohol ic) , Florida ; Ottone
borealis

,
A valon

,
N J

Frederick Stearn s . Several species of Japanese mollusks .
Dr. R . E . C. Stearns . N assa comp lanata Pow i s ( two var ieties )

,
Oli

f

vellap aelchana Orb .
,
and N assa h-

ritnneostoma S tearns .

\V itmer S tone . Six species of mo llusks from Y ork and Luz erne
Count ies

,
Pa.

,
etc .

L . H . Streng . Thirteen spec ies of shel ls .

H H . S tupakofi
'

. Helic ina occulta etc .
,
from Western Pa.

H . Suter . S ixty - n ine spec ies of land she l ls from New Zea land (pur
chased ) .
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G . W . Taylor . Pap a hopp ii. Mo l ler
,
etc .

,
from Br it ish Columbia .

E . G . Vanetta . Twe l ve spec ies ofmol lusks from Phi lade lphia (al
ecbol ic ) .

Bryan t \Valker. iS
'

trob-i/op s
,
e tc .

,
from M ichigan .

Robert W'a l ton . Ten species of mo l lusks from env irons of Philadel

phia . Darts of Gastrodou ta lig/ era Say .

G . W . Webster . lS
'

trobitop s from Florida and M innesota.

Wm . H . \Veeks , Jr. Fi ve species of land mol lusks .

A . G . \Ve therb
_y . Ser ies ofland she l ls from near M agnet ic Ci ty ,

N . C.

M . Wood . Severa l spec ies ofJapanese and Cal i forn ian mol

(Ji . (in exchange ) . One hundred and thi rty- four speci es
ofmar ine she l ls from N ew Zealand .

Purchased . Two hundred and fifty - one spec ies of land and fresh
water she l ls former ly in the col lect ion of the late Arthur Morele t .

VERTEBRATE Fossi ns .

Dr. S ternberg . N ine teen trays cretaceous fossi l fish
,
four t rays foss i l

rept i les .

M r. Levy ,
through Dr. J . C. M orris . Bones and teeth of D ibelodon

hambold t ti and illegather iam sp .

,
120 m i les from sea- coast W . of

Recife
,
Braz il .

IN V ERTEBRA '

I
‘

F. Fossu ls .

(
J

. Borden . Fi ve trays ofcretaceou s foss i l s , Lenola , N . J
M iss M . E . Holmes . One tray cretaceous fossil s , Lenola , N . J .

Charles Laubach . Seven casts Zl/[onocraterion lesleyi , Bucks County ,

Pa.

M iss M cFarlane . One tray Carn brio—s i lurian foss i l s .

Clarence B . M oore .

'
1

‘
hirty

- four trays post - p l iocene foss i l mol lusca ,
Florida .

H . A . Pilsbry and J . E . Ives. S ix tray s foss i ls , M ary land .

Prof. S . P . Sharpless . Two trays phosphate rock , N . Carol ina .

E . S tokes and E . Harmer . Two cora l pebb les , M oorestown and N ew

German ia
,
N J

Jos . VVillcoX . Fi fty trays M iocene and P l iocene fossi l s , Florida ;
seven ty- f

'

our trays P l iocene fossi ls , Cal. ForAmerican Concholog ical
Associat ion col lect ion .

Lew is Woolman . Three t ravs foss ils
,
Farmingdal e , N . J thirty

tray s fossi l s
,
Lenola

,
N . J .

PLANTs

Estate of John Ba l l
,
through H arvard Un i vers i ty . Four hundred

and eighty- two species ofp lants , most ly E uropean and most ly col

lec ted bv the late John Ba l l .
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Prof. Charles S . Sargent , of the Arnold Arboretum . Six species of
shrubs col lected by him in Japan in 1892 .

Roberts Le Bout illier. Four species oftropica l orchids .
Dr. H enry Skinner . l

’

iscmn album L . from Devonshire
,
E ng land .

Peary Relief EXpedition ,
sen t to Green land under the auspi ces ofthe

Academy in 1892 , Ange lo Heilprin in charge , E . M eehan
,

botan i st . E ighty - n ine species ofphanerogainic p lants and th irty
three spec ies of l ichen s .

H erbarium
,
of Col umbia Col lege , N ew Y ork

,
through Prof. N . L .

Bri tton . One hundred and n inety spec ies of flower ing p lants and

ferns collected mostly in the moun tains of southwestern V irgin ia
by N . L . and M rs . E . ( Sr. Bri tton and Anna M . Va i l

,
in 1892 .

A . A . H e l ler
,
Lancaster

,
Pa. E ighty - eight species of p lants from

Pennsy l van ia and North Carol ina
,
incl ud ing a few spec ies from

Idaho.

Dr. J Bernard Brinton . Eighteen spec ies of
'

p lan ts col lected by A .

A . Baldw in on M erri tt ’s Is l and
,
southern Florida . Stam inate and

p ist i llate form s of ( l
'
orema C'om '

adii from “
The P la ins

,

” M onmouth
Co .

,
N . J .

E l l i s and E verhart , - n in th and Th irtieth Centuries ofN orth
Amer ican Fung i , rece i ved in exchange for dup l i cate cen turies of
the same from es tate of“ George M artin .

Prof. Jose N . Rov irosa . Th irty - five spec ies of p lants col le cted by
him in the S tates ofTabasco and Chiapas , M exico .

Dr. Charles Schaffer . Hough’
s Sections of American \Voods. Part

III .

J . D . A . Cockere l l . Uredo l
'

iolce
,
a fungus destruct i ve to grape

v ines
,
from Kingston , Jamaica

,
col lec ted by A . H y l ton .

E . E . S chantz , Gettysburg col l ection , Pa. Four spec ies ofp lan ts col

lected by him in Cen tra l Kansas .
Joseph D . Craw ford . Series of spec imens of Asp lenium montanum

from Y ork Pa tricep s and P entstemon D igitalis from
Perkiomen

,
Pa.

T. Cha lk ley Palmer . Crotoaop s
'is linear is and cleistogan i ic form of

Viola bicolor Pursh .

Frederick L . Lew ton . H abenaria macroceratid is
,
II abenar ta Gar

ber t and M icrostylis F loridana ,
from Sumter Florida.

Prof. L . H . Bailey ,
of Cornel l Un ivers ity . Balms C

'
anadensis L .

coribaceus
,
a new variety .

Uselrna C. Sm ith . Hydrodictyon— a fresh w ater a lga.

M iss H . G . Powers
,
of Ism id

,
Turkey - in - Asia . Two hundred and

forty Species ofB i thyn ian p lants col lected by her .

Prof. Thomas 0 . Porter , Lafayette Col lege . Twen ty species ofp lan ts
from Pennsy l van ia , N ew Jersey and V irgin ia .

W. W . Jefl
‘

eris . Twen ty- one spec ies p lan t s from Fort Edward
,

N Y .
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H . G . Ives . One Aq uacreptite , one Glockerite , and one folded gne iss ,
Phi ladelph ia , and four other spec imens .

A . Kollner. Two trays rock , Penn sylvania .

Franc is James Knaufl
'

. Pyrol us i te , Podi, Russ ia.

Abraham M ey e r . One tray l imestone , Cogan H ouse
, Lycoming

Pa.

M ineralog ical Sect ion . Q uartz Pseudomorph after ( Jrot -idolite ,
S .

Africa .

Peary Rel ief E xped i t ion . Gran i te
,
Litt leton I s land

,
Green land ; one

tray N odu lar sands tone
,
Atanekerdluk

,
Green land ; twe l ve spec i

mens nat i ve i ron ,
D isko

,
Greenland .

T . D . Rand . N ine t rays mi nerals , one rock .

J E . R ichardson . Series of
'

seven spec imens d istorte d Py r i te , French
Creek , Chester Co .

,
Pa.

C. G . Sower . Py ri te
,
Fren ch Creek

,
Ches ter Co.

,
Pa.

Rev . J E . Talmage . Two l arge Sel en i tes , Wayne Cc .
,
U tah .

C. S . W
'e l les . Anthophyl l ite , M ed ia , De laware Co.

,
Pa.

G . B . W' i lk inson . N ine M agnet ites , E ssex N . Y .

Lewis VVoolman . Hornb lende
,
Orange N . Y . ; Bysso l i te , French

Greek , Chester Cc .
,
Pa.

Purchased f'or’

Vaux col lect ion . One hundred and forty - n ine travs
and fifty

- four specimens ofm inerals .



INDEX TO GENERA. ETC.

Abies
Abranchus

Abromys
Acan thinula

Acanthis

Aeanthost igma

Accipi ter
Acer .
Acmzea

Acmeidte .

Actinonema .

Actit is
ACchmophorus
zE cidiun i

Aegia l i t is .

Agaricus
Age laius

A laria .

Alaudinus
A lchemi l la
A lector ia
Alope .

Alopecuru
Alphaeus
Alpheidae
Alpheoides
A l pheus .
A lsophis

A lyson
A111 blys toma. t 7

,

Am ieva.

Arnmodran tus .

Ammon ites
Amorpha
Ampe l is
A in pliibolite

Amphioxus .

A111phipteryx .

Amphisphzvfi a.

Amyzon
A lias

Anchis t ia.

Anci s trodon .

Ancistrornma

Andraca.

Andrias .

Anem ia .

Anser . 3

An tennaria
An thostoniella

Anthus .

Aphelichthys
Aphrodina
Aqu i la.

Arabis
Archeopteryx
Arch ibuteo
Archilestes

Arctagrost is

Arcyria

Ardea
Arenar ia
Arg i s
Armeria .

Arn ica .

Artem is ia
Asbeferrite

Ascochyta .

As io.

A spha l ius .
Astacobdella

Astacus
A stata .

Astatus
Asterina
Asterinula
Asteroma.

Asterostron ta
Athanas .

Atya .

Atyida
e
.

Atyodia.

A tys
Aulat 'olrm ion .

Aulopyge
Autolytus .

Ave l lana
Axinea
Aythya .

Az al ea
Bac i l lus
Bacu l ites
Badhamia.

Barts ia
Bascaniu tn

Bassar is
Bassari scus .
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Bonasa

Boraginaces e.
Botau1 us .

Both u
Bothvnos tethus . 467
Boti yodiplodia .

Botryt is
Brachyran iphus

Branch iobde l la
Bran ta
Brasen ia .

Braya .

Brunel la.

Bryanthus
Bryan t
Bubo
Bue llia

Bu fo
Buteo
Cacoxen i te
Callipepla.

Ca l l i ste .

CamaroSphoriun l
(Jain barus

Campanula
Camptonec tes .

Cancer
Caradina

Carassi us
Cardam ine
lardium

Caridina

Carphophiops .

Carpodacus .

Carya .

Cassiope .

Cathartes
( Jat inula

Cenangella

Cenangiun i

Ceophloeus .

Cephalopod
Cepphus .

Ceratoston ia.

Cerast imri .

Cercospora .

(
J

erebe lla

Cerithimn .

Certhia .

1 81
,
383

,
3 86

149
,

-452

( n.

435

468
,
550 ,

16 1

168

22
,
30

,
60

421 428

60

188— 193

209
2 97

,
298

Lr >
,
as

,
41

,

181
,
184

,

42
,
62

60

Cetraria
Cery le
Cbaerodes

Chuatodipus .

Chae tmn ium
Chee tum
Charadrius
Charituue t ta

Che iranthus
Uheiromyees
Che l idon .

Chelydm
Chloridam
Chloridella .

Chlorosplenium .

Choerops is .

Chondefi tes .

Chondriodernm
Chorde i les .

Chorophilus

Cinclus
Cinosternum
Circu s .
Cistothorus .
Cistudo .

Ci thara .

Cladon ia
Cladosporium .

Clangu la .

Clasterislmrium
Clavagella .

Clavaria .

Ol iola .

Clivicolzm
Clypeosphzb ria
Cnem idophorus
Coccophacidium .

Coccyzus
Cochlearia .

(Jolaptes .

Collema .

Col u ber .

Columba
Colymbus.

0 0 11 13 1 1111 1 .

Comatriclm .

Compsognathus .
Conchody tes

Con iocybe .

Con topus .
Corn us
Coron is .

iorvus .

Coryneum
COSSUS
Crangou

Crangon idae .

Craterium .
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Hel ianthus
H 6 11COpS

He l iopsis
Hel ix
Helminthophila
Helotium
H emiaster
Hendersonia

Hepialu s
Herpetodryas

Herpotrichia
Hesperocichla

Hesperornis
Heterodon
Hexaprotodon

Hierochlué
H ippolysmata

Hippolytidae
Hippolyte
Hippopotamus
H istrion icus
Hol brookia
Homarus
Hyalinia .

Hygraphorus
Hyla
Hymenocera,

PROCEED INGS OF THE ACADEMY OF

Hymenoceridae

Hymenomyeetes
Hymenoptera
Hypnum
Hyphomycetew
Hyphomycetes
Hypocrea
Hypoxylon
Hysterium
I chthyosauru s
Ictel

‘ia

Ic'terus
Idonearca

Illosporium
Isaria
J1111 0 0
Karschia

Kobesia .

Laehnea

Lachnellula .

Lachnobolus

Lagopus
Lan ius
Larra
Larus
Lasiosphzaeria

Leander
Lecauom
IJ eCidia

Ledum
Leiopistha

Lepe ta

Lepetella

Lepe tidae.

Leptophis
Leptosphaeria
Lestes
Leu ciscus
Leucosticte
Limax .

L iris
Lophiospheena
Lophius .

Lophodytes
Lot tia

Lox ia
Lunatia

Lunda .

Lumbri cus

Lychn i s
Lycium
Lycopodium
Lyroda

Lysiosq uilla

Lysmata

Lythrum
Maerorhamphus
M acrosporium
M alva .

M arasmi us
M argarita .

M arson ia
M art esia

M assariovalsa

M astodon
M atri caria
M eda
Megaiestes .

M egalobamachus
M egalosamus .

M egascops

M elanerpes .

M elan icon ieae .

M elanomma

M elanopsamma

M el i certa
M e losp iza
M enispora

M enopoma.

Mephi tis .

M erganser
M ertens ia .

1\Ie1 ula . .

M e tasphue ria

M imopem
innilus .

M iseophus

M odu lus
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M ollisia

M o lothrus
M on i l ia
Blonotus .

M on tagnella

Myadestes
Myrian ida
Myt ilidion
Mytilus
M yxosporium
N zemacyelus

N ati ca
N atrix
N ectocrangun .

N ectria

N eithea.

N ematocarcums .

N eotoma

N eolarra

N ephrodium
N ephroma
N i ca
N ika .

N ikidae .

N iptem .

N iteliops is
N othosaurus
Notogon ia

N umen ius
N ummularia

Nyctala

Nyssa

Odontofusus

Oidemia
Olana .

O lor .

Onchophorus

Oplophorus .

Ophibolus .

Ophiobolus
Ophiotheca

Ophi saurus
( ) rt filh1 .

Oreortyx .

Ornithorynchus .

Ortholestes — 382

Orthothecium .

Orthotriehum
Oryzopsis
O strya
O tocoris

Ot thia

Oxyria
Palaemon 109

,
121

Palaemonella.

Palaemonetes

Palaemon idae
Pandalidae

587

Pandalus 1 14

Pandion 40

Pannaria 216

Panopea. 222

Papaver . 209

Paracrangon 126

Parmel ia 216

Paras. 22
,
28

,
57 , 65

Pasiphaea. 1 1 1

Pasiphaeidae 1 1 1

Passere l la . 23
,
51

,
63

Passerina . 52
,
64

Patel l idae . 285
,

Pat inella .

Patu la 234
,
238

,
246

,
389

,
394

Ped icularis
Pedinogyra

Pedioeae tes

Pelecanu s .
Pel tigera .

Pelycosauria
Penaeidea

Penaeus

Peri soreu s .
Perodipus
Perognathus .

Pertusaria
Pestaloz z ia

Pe trochelidon

Phalacrocorax
Phialea.

Phflonot is

Pholadomya
Phoma .

Phonol ite .

Phrynosoma
Phy l lost icta .

Physa lospora
Physarum .

Physcia .

P ica .

Picicorvus

Pimel ite
Pin ico la
Pin na
P ip i lo
P iranga
Piri cu laria
Pison .

Pisonopsis

Pistillaria.

Pityophis .

Placodium
Planogyra

Platylestes

Plenoculus

Pleospora .
Ples iosaurus .
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Pliauchenia.

Plicatula

P0 51 .

Podi lymbus
Pogonatum .

P0 hlia. .

Polygonum .

Polygyra .

Pon tonella

Pon tonia .

Ponton iidae .

Pon tophilus

Poé caetes

Popu lus .

Portu laca .

Porzana .

Poten ti l la .

Pot tia

Primu laceae .

Processa .

Progne .

Propolidium
Proteobranchiata

Proterosaurus .

Psal triparu s
Pseudogryphus
Pseudosq uilla.

Pseudovalsa

Ptychoramphus
Puccin ia
Pycnodus .
Pyrenomycetes
Pyrola
Pyrophyl l i te
Pyropsis

Q uercus
Racomitrium .

Ral lus .
Ramularia.

Rana
Ranuncu l us
Regu lus .
Reptil ia .

Rhincocynet idae

Rhinococyne tes.

Rhododendron
Rhynchosaurus .

Rinodina.

Rosel l in ia .

Rostellites .

Sabinea .

Salamandra .

Sal ix .

Salpin ctes
Salvia
Samolus
Saxifraga .

Sayorn is

PROCEED INGS OF TH E ACADEMY OF

1 1 7

22
,
27

,
28

,
50

,
63

105
,
107

105

132
,
447

,
457

S calaria .

Scaphi tes .

Sceloporus
Scirpu s .

Sclerocrangon

Seolecophagus

Scotiaptex

Scutel laria
Scurria

Scytale
Seiurus
Sedum
Selasphorus .

Semotilus.

Septog loeum
Septoria .

Sergestes .

Sergest idae
Setophaga
S ial ia,
Sicyonia

Sieboldia
S ilene .

S ilphium .

Simorhynchus

Sitta .

Solanum
Solomia .

Sorosporium
Spatu la .

Spea.

Spelerpes.

Speotyto
Spergularia
Sph '

aere l la .

Sphaeronema
Sphaerophorus .
Sphaempdideae .

Sphaeropsis .
Sphagnum .

S phyrap i cus
Spilotes .

Spinus
Spirontocaris

Sp izel la.
Sq ui l la
Sq u i l l idae .
S tagonosphom
S teenhammera

S telgidopteryx .

S tel lar ia .

Stellula .

Stenotrema .

S tereocaulon

S terna
Stictis .

S t igmina
S tomatopoda
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GEN ERA L IN D EX .

1898 .

Addi tions to Museum
,
574 .

A llen
,
H arrison

,
M .D . The forms

of edentu lous jaw s 11 1 the
H uman Su bject , 1 1 . N ote on
the mechan ism of the act of
the expu l sion of secretion from
the anal sac of M ephitis . 280 .

Bancroft
,
E dward

,
announce

men t of death of
,
226 .

B inder
, Jacob , anouncement of

death of resolu tion s
,
66

,
67 .

B iologi cal and M icroscopical Sec
t io11

,
report

Botan i cal Seetioh 1 ep0 1 t of
, 566 .

Brinton
,
Dan iel M . D . Re

port of the P1 otessor of E thnol
ogy and A rchaeology , 570 .

Brown
,
A . E . N otes 0 11 some

snakes from T1'opi cal America
,

lately l i v ing in the col lec t ion
of the Zoological Society of
Phi lade lphia

,
363

,
429.

Burk
,
I saac

,
announ cement of

death of
,
201 .

Calvert
,
Phil ip P . The Odonate

genus Ortholestes , 348, 377 .

Chapman
,
Henry C.

,
M . D . The

in te rpretat ion of certain verses
ofthe first chapter of Genesis
in the l ight of paleon to logy , 9,
68. N otes 0 11 ( Jhoeropsis l i ber
iensis M orton

, (Plate IV ) 1 73 ,
185 . Observation 0 1 1 the Jap
anese Salamander , Cryptobran
chus maximus (Schlegel ) ,
(Plat es V ,

V I
,
V II ) 2 18, 227 .

Homologie s of the al i sphenoid
and petromastoid bones in ver
tebrates

,
439.

Chapman . Henry C. ,
M . D . and

A l bert B . Brubaker , M . D . The
radius of cur vatures of the cor
nea

,
226

,
349.

lope
,
Edw . D 0 11 a new extinct

species of Cypr in idae
,
1 1

,
19.

A con tri bution to the herpetol
ogy of Bri tish fl olumbia

,
66

,
181 .

Descr iption of the lower jaw of
Tetrabelodon Shepardii Leidy,

Some new and l ittle
known Palaeozoi c and Jurassic
fishes

,
2 18

, On a col

lection 0 1“ batrach ia. and rept i l ia
from southwest M issouri

,
362 ,

383 On the bat rachia and rep
til ia of the P lain s at lati tude 36°

362
,
386 . Oh Cyphornis , an

extinct genus of birds , 362 , 363 .

On ex tinct Bovidaefi anidze and
Fel idae from the Pl i stocene of
the Plains

,
401 , 439. Fossi l

fishes from British Columbia
,

401 . Hered ity in the socia l
colon ies of the Hymenoptem,

436 .

Commi ttee 0 11 Hayden M emorial
Geolog ical Award , 67 . Report
of

,
403 .

(10mmit tee8
, S tanding ,

for

Ooncholofl cal Section
,
report

563 .

Corresponding Secretary
,
report

of
,
555 .

Curator of the Wm . S . Vaux ( 30 1
lections

,
report of

,
57 1 .

Curators
,
report of

, 558.

Dal l
,
W H . The phylogeny of

the Docog lossa , 280 , 285 .

De Candol le
,
A lphonse

,

nouneement of death of
,
201 .

D ixon
,
S . G .

,
M D . In vol utio n

forms of Tubercle Bacil lus and
the effect of subcutaneous in
jection of organ ic substances on
infiammations

,
66

,
100 . Report

of Curators
,
558. Report of the

Professor of Histology and
M i croscop ic Techno logy , 57 1 .

E lections during 1893 , 572 .

E llis
, J . B and B . M . E verhart

N ew species ofN orth American
fung i from various local it ies , 1 1 ,
128. N ew species 0 ff11ngi from
various local i ties

,
402

,
440 .

E n tomo logical Section , report
of

,
565 .

Ford
,
John . Remarks on a new

species of Cypraea, 310.
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Fox
, Wm . J N orth American

Larridae
,
402 , 467 .

Gadol in ,
Axel

,
announ cement of

death of
,
15 .

Genth
,
F. A . ,

M . D . ,
announce

ment of death of
,
66 .

Goldsmi th
,
E dward . N otes on

some minerals and rocks
,

1P lates I and I I ) 66 , ‘

1 74 . A
tempered steel me teorite

,

(Plate IX ) 348, 373 .

Hacker
,
Charle s

,
announcement

ofdeat h Of, 362 .

Hartmann ,
Robert

,
announce

ment of deat h of, 226 .

Hayden M emor ial Geologi ca l
Award

,
67 . Report of Com

mit tee 0 11
,
403 .

Heilprin ,
Ange lo . Report 0 1

"

the
Professor of In vertebrate Pale
ontology , 568.

Holmes
,
\V . H . Earthenware of

Florida
,
col lection s of Clarence

B . M oore
,
436

,
439.

H orn
,
Geo . H .

,
M . D .

,
elec tion

of
, as member ofFinance Com
m irtee

,
14 .

Hoy ,
P . R .

,
announcement of

death of
, 10 .

Hunt
, J . Gi bbons , M . D .

,
an

110 11 11ce 1ne 11 t of death of; reso
l11 tions

,
218

Index to Genera
,
583 .

Jefferis
,
\Vn1 . P . Report 0 1

’

the
Curator of the Wm . S . Va11x

Col lections
,
57 1 .

Keim
,
Geo . DeB .

,
announce 1nent

ofdeath of
,
1 78.

Keller , Ida A . The glandu lar
hai rs ofBrasen ia pe l tata Pursh

,

173
,
88.

Koksharmv
,
N icholzus

,
announce

ment of death of
,
15 .

L i bbey , ‘
.Villiam

,
Jr . Physi ca l

Geography of the Hawai ian
I slands ( 110 abstrac t ) 439.

Leviok
,
James J . ,

M . D . ,
an

110 11 110 e 1ne 11 t ofdeath of
,
280 .

L i brarian
,
report of

, 556 .

L i l ly
,
Wi l l iam

,
an nouncement

.1 1f death 439.

Maisch Juhn M .
,
announcement

ofdeath of
,
348.

Markoe
,
John . announcement of

death of
,
6 6 .

Mart indale
,
Isaac ( L

,
announce

ment of death of resol utions
,

10 .

Mason
,
James Wood

,
announce

ment of death of
,
439.

M eehan
,
Thomas . Contri bu tions

to the l ife histories of p lants ,
N O . 9

,
280

,
289. Report. of E 0

tanieal Section , 566 .

M eehan
,
\V1n . E . A con tribu

tion to the flora. of Green land
,

201
,
205 .

M eyer
,
A braham . Pyrophyl l i te

slate in N orthern Pennsyl van ia
66

,
197 . N otes on the oc cur

rence of q uartz and other min
erals in the Chemung M easures
near the l ine ofLycmn ing 51nd
Tioga counties , 66 , 194 .

M ineralogical and Geological Sec
tion

,
report of,

M oore
,
Clarence B. Certain Sand

M ound s of the St . John ’s r i ver
,

Flor ida. Part I 3 10 .

M oore
,
J Percy . Ou some leech

l ike parasites of Ameri can
Crayfishes

, (Plate XII ) 401 , 419.

M orsel l
,
F. 0 . Taking a sunbeam

apart
,
no abstract ) 226 .

M useum
,
addit ions to

, 574 .

N ewberry
,
J . S .

,
M D .

,
announee

ment of death of
,
1 1 .

N olan
,
Edward J .

,
M . D . Report

of Recording Secretary , 552 .

Report of Li brar ian
,
556 .

Officers
,
Coun ci llors and mem

bers of Finance Comm i t tee for

Orn itholog ical Sect ion , report of.

Owen
,
Sir R i chard

,
announce

ment ofdeath of, 1 1 .

Perot
,
Chas . P .

,
e lection of

,
as

Treasurer , 1 1 .

Pierce
,
Dr. C. N . Edentu lous

jaws , 13 . Remarks on Hawai i
an cran ia

,
224 .

Pilsbry ,
H . A . Critica l l ist of

mol l usks col lected in the Poto
mac V al ley

,
402 . Thysanophom

eoloba,
403 . Report of Con chu

logical Section , 563 .

P ine
,
“7111 . S .

,
announcement of

death of
,
IO.

Professor of E thnology and A rch
aeology ,

report of
, 5 0 .

Professor of Histology and M i
croscopic Technology , report of,
57 1 .

Professor of Invertebrate Paleon
tology ,

1
'

eport 368.
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Professor of Lower In vertebrata
,

repor t of
,
570 .

Rand
,
Theodore. I) . Report of

M ineralog ical and G eolog ical
Section , 566 .

Record ing Secretary , report oi ,552 .

Report of
"

B iolog ical and M i cro
scopical Section , 56 3 .

Report ofBotan i cal Sec t ion
,
566 .

Report. ofComm ittee 0 11 Hayden
M emoria l Geological Award ,

Report of the Uoncholugieal Sec
tion

,
563 .

Report of Corresponding Secre
tary

,
555 .

Report OftheCurator of the‘ W 111 .

S . Vaux Col lec tions
,
57 1 .

Report of Curators
,
558.

Report of Entomolog ical S ection

Report of L i brarian
,
556 .

Report of M ineralogical an d Geo
logi cal Section , 566 .

Report of Orn itholog ical Section ,

Report of the Professor of E th
nology and A rchaeology , 570 .

Report of the Professo r of Hist
o logy and M icroscopic Tech
nology ,

57 1 .

Report of the Professor of Inver
tebrate Paleon tology , 568.

Report of the Professor of Lower
Invertebrata

,
570 .

Report of Recording Secretary ,
552 .

Rex
, Geo. A . , M . D . N ew N orth

American Myxmnycetes, 280 ,

Rhoads
, Samuel N . The b irds

observed in British Col um bia.
and Washington dur ing the

spring and summer 1892 , 21 .

Descript ion 0 1
"

new species of
N orth American mamma ls
wi th remark s on species of the
genus Perognathus , 401

,
404 .

Geographic variations in Bas

sariscus astutus wi th descrip
tion of a new su bspecies

,
401

,

Roberts
,
Lou isa. J .

,
announce

men t of death of
,
1 73 .

Robin80 n
,
Thomas A .

,
election of

as member of 0 0 11 11 0 11
,
15 .

Rogers , Wm . B . ,
announcement

of death 1 73 .

Ryder
,
John A . Ou the inheri

[1893 .

tance of modifications due to

the distu rbance of the early
8tage of deve lopment in the

Japanese domesticated races of
Gold Carp

,
1 1

,
75 . The vasen

lar resp iratory me chan ism of

the vertical fins in the vivipa

l
‘

OUS Embiotoeidee
,
1 1

,
95 .

Semper, Ca1
‘ l
,
announ cement. of

death of
,
280 .

Sharp
,
Benjamin ,

M . D .

Iogue of the Cr118tace-an s i11 the
museum of the A cademy of
N atural Scien ces of Philadel
phia

,
1 1

,
104 . E lection

member of the Comm it tee 0 1 1

Instru ct ion and Lectures
,
67 .

N ote s 0 11 the Hawiian I slands
(no abstrac t ) 436 . Repor t of
Corresponding Secretary , 555 .

Report of the Professor of

Lower In vertebrata
,
570 .

Sharpiese , S tephen P . Phosphate
beds ofFlorida (no abstract ) 201 .

S teel
,
Fran cis T .

,
announcemen t

of death of
,
401 .

S terki , V . O bservat ions 0 11 Val
lon ia

, (Plate V II I ) 2 18
,
234 .

Changes with age in the rad u la
of land mol lusca

, (Plates X ,

and X I ) 312 , 388.

S tone , Witmer . Description of 11
new Species of N eotoma

,
1 1

,
16 .

Report of Orn itho logical Sec
tion

,
567 .

S treeker
,
Herman . De8e1

‘

ipt10 11 8

of two new Species of N orth
American Bombyeidze ,

226
,

Taggart , Henry L . ,
announce

ment of death of
,
348.

T11 11
,
Ralph S . N 0 te8 0 11 the

physi cal geography
280

,
3 13 .

Turnpenny ,
JosephC.

,
announce

ment of death of
,
66 .

\V illeox
,
J0 8 . M etamorph ism of

sed imentary 1 0 0 11 8
,
10 .

W ingate , Harold , re port of B 10
log ical and M icroscop ical S ec
t ion

,
563 .

\Voolman
,
Lewis . Cl‘

e t tU ‘

GOUS

Ammon i tes and othe r 10 881 18
near M oorestown

,
N J The i r

stratigraph ic p0 8i ti0 n Shown
by an artesiztn wel l section at

M aple Shade
,
N . J . Incidental

referen ce to water h0 1‘1ZOIIS
,
2 19

,
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HAYDEN M EMORIAL GEOLOGICAL FUND .

Mrs. EmmaW. Hayden has given to the A cademy of
"
Natu ral

Scien ces of Ph i lad elphia in trust the sum of to be known as
the Hayden Memor ial Geological Fund, in commemorat ion of he r
husband , the late Prof. Ferdinand V . Hayden

,
M . D .

,
LL. D . Ac

cord ing to the terms of the trust
,
a b ronze medal and the balance of

the interest arising from the fund are to be awarded annual ly for the
best pub licat ion

,
exp loration

,
d iscovery or research in the scien ces of

geology and paleonto logy. o r in su ch par ticular branches the reof as
may be designated . The award and all matters connected there
With are to be determined by a committee to be selected in an

appropr iate manner by the Academy. The recogn ition is not
confined to American nat u ralists .



PUBLICATIONS OFTHE

ACADEMY OFNATURALSCIENCES
OF PHILADELPHIA .

Eight volumes ofthe New Series ofthe JOURNAL and Parts and 3 ofvolume IX (Qumto)
have been issued— 1847 to 1892 . The pi ioe per volume offour parts is $ 1 0, or $3 per part to
subscribers ; and to others per volume, 0 1 $3.75 per part. Vol VII contains “ The
Extinct Mammal ian Fauna. of Dakota and Nebraska, w i th a Synopms of the Mammal ian
Remains ofNorth Amer ica.” I l lustrated w ith th irty plates . By JOSEPH LE IDY, M . D . , LL. D.

The FIRST SERIES OF THE JOURNAL
,
181 7 to 1842

,
in eight volumes

, octavo, may be
obtained at $40 to members, and to the publ ic, 848.

The FIRST SERIES OF THE PROCEEDINGS of the Academy , publ ished in octavo, 1 841 to

1 856, of wh ich eigh t volumes were completed Dec. 31 , 1856 , may be obtained at $24 to
members ; and to the publ ic, $30.

The SECOND SER IES OF THE PROCEEDINGS, commencing January 1
,
1 857 (of wh ich

fourteen volumes w ere completed Dec. 31 , may be obtained at $42 to members, or $ 3
per volume separately ; and to- the publ ic, per volume .
The THIRD SERIES OF THE PROCE EDINGS, i l lustrated, commencing January 1 , 1871

(of wh ich twenty - two volumes w ere completed Dec . 31 , is publ ished at $5 per an num ,

payable in advance
,
to subscribers ; single volumes,

AMERICAN JOURNAL on CONCHOLOGY , 1 865— 71 . Seven vols., Svo. Contain ing
pages

,
i l lustrated by one hundred and fifty plates , many of them colored , besides about a.

thousand wood engravings . Publ ished at $ 70 . Price reduced to 842 for the set . Separate
volumes

, $ 1 0 each .

B O O K S - F O R S A L E

The ACADEMY has the fol low ing work s for sal e at the prices affixed
DESCRIPTION OF SHELLS OF NORTH AMERICA, w ith 68 colored plates . By THOMAS SAY .

1 830 - 34 .

M0 1 1GRAPH OF THE TERRESTRIAL MOLLUSCA OF THE UNITED STATES. With i l lustrations
of11 11 the species . By GEO. W. TRYON , JR . Fine ed ition , plate paper , w ith dupl icate
plates , colored and t inted

, $20 ; colored ed ition, plain ed ition
, Only

one hundred copies pr inted , wh i ch have been mostly sold.

MONOGRAPH OF THE FRESH ‘VATER UNIVALVE MOLLUSCA 0 15 THE UNITED STATE S . By S. S.

HALDEMAN
,
1840—44 . With CONTINUATION to 1 87 1 . By GEO. W. TRYON

,
JR . 2

vols. ,
w i th many colored plates . Fine ed ition , dupl icate plates , $40 ; w i th colored

plates
, $25 ; w ith plain plates, $ 18.

E ither the orig inal work or the continuation furn ished separately , i f desired .
SYNONYMY OF THE SPECIES OF STREPOMATIDzE (Melanians) OF THE UNITED STATE S. By

GEO. W.TRYON , JR . Cloth , 32 ; paper , 31 .75 .

LIST OF AMERICAN WRITERS ON RECENT CONCHOLOGY, w ith the Ti tles of their M emoirs
and Dates ofPubl ication . By GEO. W. TRYON , JR. Cloth

, $2 ; paper ,
MONOGRAPH OF THE ORDER PHOLADACEA and other Papers . By GEO. W. TRYON , JR.

Cloth , 82 ; paper , 81 .75 .

COMPLETE WRITINGS ON RECENT AND FOSSIL CONCHOLOGY 0 1? C. S . RAFINESQUE . Ed i ted
.by W111 . G. B1NNEY and G. W. TRYON , JR . 2152 .50.

OBSERVATIONS ON THE G ENUS UNIO . By ISAAC LEA, LL. D. 4to
,
Vols. 1 to 1 3 . With

Index
, Nos. 1 , 2 and 3, complet e . I11ustrated w ith several hundred fine l i thograph ic

Plates . $ 60.

Same , Vols. 2 to 13 inclusive, except Vols. 4 and 12 . Each volume separately
, $5.

SYNOPSIS 0 1" THE GENUS UNIO .
’

By ISAAC LEA, LL. D . Fourth ed ition . $ 5.
CONTRIBUTIONS TO GEOLOGY . By ISAAC LEA. $ 3 .

FOSSIL FOOT- MARKS. By ISAAC LEA . Large fol io, tex t and plate . $2 .

Same, plate alone . 50 cents .

NOTICE TO BOOKSEI LERSf AU the publications of the Soci ety W 111 be supplied to

Booksellers at a discoun t of20 per cent on the prices charged to the public .
Application to be made to EDWARD J. NOLAN

,
M . D .,

at the Hal l ofthe Academy
,

Logan Sq uare .

April, 1 893 .



CO N T E N T S .

STAND ING COMMITTEES E0 11 1893 .

MARTINDALE, ISAAC C. Re solutions on death of

WILLCOX , JOSEPH. Metamorphism of Sedimentary Rocks.

ALLEN. HARRISON , M . D . The Forms ofEdentulous Jaw s in the Human Subject.
PEIRCE , C. N . , D . D . S. Form s ofJaw s in Man. .

"l

STONE , WITMER. D escription of a new specie s ofNeotoma from Pennsylvania .
COPE , EDW. D . A new ex tin ct specie s ofCyprin idae.
RHOADS , SAMUEL N . The Birds obs erved i n British Columbia and Washington

during Spring and Summer, 1892 .

BINDER , JACOB. ReSOIut10 nS on death of

CHAPMAN , HENRY C M . D . The Interpretation of certain verse s ofthe first chapter
ofGen es1s m the light ofPaleontology

RYDER , JOHN A. The Inheritan c e ofModifications due to Disturban ces of the early
stages of Development, espe cially i n the Japanese domesticated races of G
Carp.

RYDER, JOHN A. The Vascular Respiratory M e chanism of the Vertical Fin s of . u e

Viviparou s Embiotocidae .
D IXON , SAMUEL G .

, M . D . Involution Form of the Tubercl e Bacillus and the effect
of subcutaneous Injections ofOrgani c Substan ces on Inflammations.

SHARP, BENJAM IN ,
M . D . Catalogu e of the Crustaceans in the Museum of the

Academy ofNatural Scien c es ofPhiladelphia .
ELLIS

, J. B. and B. M . EVERHART. New Spe cie s ofNorth American Fungi from
various Localities

GOLDSM ITH , E. Note s on some Min eral s and Rocks. (Plates I and II .)
COPE

,
EDW. D . A Contribution to the Herpetology of British Columbia.

CHAPMAN,
HENRY C. , M . D . Note s on Choeropsis liberiensis (Morton ) (Plate IV .)

KELLER , IDA A. The Glandular Hairs of Brasenia peltata Pursh. (Plate II I . )
MEYER , ABRAHAM . Note s on the occurren c e ofQuartz and othe r Minerals in the

Chemung M easures n ear the l ine ofLycoming and Tioga Counti es , Pennsylvania .

MEY ER , ABRAHAM . Pyroph) llite Slates in Northern Pennsylvania .
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PUBLICATIONS OFTHE

ACADEMY OFNATURALSCIENCES
OF PHILADELPHIA .

E ight volumes ofthe New Ser ies ofthe JOURNAL and Parts 1 , 2 and 3 ofvolume IX (Quarto)
have been issued— 1847 to 1892 . The pr ice per volume offour parts is $ 1 0, or $3 per part to
subscribers ; and to others per volume, or per part. Vol VII conta ins “ The
Extinct Mammal ian Fauna of Dakota and Nebraska

,
w ith a Synops is of the Mammal ian

Rema ins ofNorth America.” I l lustrated w ith th i rty plates . By JOSEPHLE IDY, M .
- D .

,
LL. D.

The FIRST SERIES OF THE JOURNAL
,
1 81 7 to 1842

,
in e ight volumes

, octavo
,
may be

obtained at $40 to members, and to the pub l ic, 848.

The FIRST SER IES OF THE PROCEEDINGS of the Academy
,
pub l ished in octavo, 184 1 to

1 856
,
of wh ich . eight volumes were completed Dec. 31 , 1856 , may be obtained at $24 to

members ; and to the publ ic, 31330 .

The SECOND SER IES OF 31 11 11 PROCEEDINGS, commencing January 1
,
1857 (of wh i ch

fourteen volumes w ere completed Dec. 31 , may be obtained at $42 tomembers, or $3
per volume separately and to the publ ic

,
5 per volume .

The THIRD SERIES OF THE PROCEEDINGS. i l lustrated , commencing January 1 , 1871

(of wh ich twenty - two volumes w'ere compl eted Dec. 31
,

is pubiished at $5 per annum,

payab le in advance
, to subscribers ; s ingle volumes,

AMERICAN JOURNAL OF CONCHOLOGY , 1 865— 71 . Seven '

vols., Svo. Contain ing
pages, i l lustrated by one hundred and fifty plates , many of them colored ,_ besides about a
thousand wood engravings . Publ ished at $70. Pr ice reduced to $42 for the set. Separate
volumes

, $ 1 0 each .
B O O K S F O R S A L E

The ACADEMY has the fol low ing works for sale at the prices affixed
DESCRIPTION or SHELLS OF NORTH AMERICA

,
w ith 68 colored plates . By THOMAS oAY

1 830—34 .

MONOGRAP H OF THE TERRESTRIAL MOLLUSCA on THE UNITED STATES. With illustrat . 118

ofal l the species . By GEO. W. TRYON , JR . Fine edi tion
, plate paper , w ith dupl icate

plates
,
colored and tinted

, $20 colored ed ition
,

plain ed ition , On ly
one hundred copies pr inted , wh ich have been mostly sold .

MONOGRAPH OF THE FRESH WATER UNIVALVE MOLLUSCA OF THE UNITED STATES. By S. S.

HALDEMAN , 1 84 0—44 . With CONTINUATION to 1 871 . By GEO. W. TRYON
,
JR. 2

vols. ,
w ith many colored plates. - Fine ed ition

,
dupl icate plates

, $40 ; w ith cblored

plates , $ 25 ; w ith plain plates, $ 18.

E ither the orig inal work or the continuation furnished separately , if desired .
SYNONYMY OF THE SPECIES 0 17 STREPOMATIDE (Melanians) OF THE UNITED STATES. By

GEO. W.TRYON , JR . Cloth
, $ 2 ; paper ,

LIST . OF AMERICAN WRITERS ON RECENT CONCHOLOGY, w ith the Titles of the ir M emoirs
and Date s ofPubl ication . By GEO. W. TRYON , JR . Cloth , 352 ; paper ,

MONOGRAPH OF THE ORDER PHOLADACEA and other Papers . By GEO. W. TRYON , JR.

Cloth , 82 ; paper ,
COMPLETE WRITINGS ON RECENT AND FOSSIL CONCHOLOGY or C. S. RAFINESQUE . Ed i ted
by WM . G. BINNEY and G. W. TRYON , JR.

OBSERVATIONS ON THE GENUS UN IO . By ISAAC LEA, LL. D . 4 to, Vols . 1 to 1 3. Wi th
Index

, Nos. 1 , 2 and 3 , complete . I l lustrated w ith several hundred fine l ithograph ic
Plates . $ 60.
Same , Vols . 2 to 1 3 inclusive, except Vols . 4 and 1 2 . Each volume separately

, $5 .

SYNOPSIS OF THE GENUS UN IO . By ISAAC LEA, LL. D . Fourth ed ition . 85.
CONTRIBUTIONS TO GEOLOGY . By ISAAC LEA. £1133.

FOSSIL FOOT- MARKS. By ISAAC LEA . Large fol io, tex t and plate . $2 .

Same, plate alone. 50 cents.

NOTICE TO BooKSELLERs— All the publications of the Soci ety w ill be supplied to

Booksellers at a discount of20 per cent on the prices charged to the pub lic.
App1ication to be made to EDWARD J. NOLAN

,
M . D .,

at the Hall ofthe Academy,
Logan Square .

N ovember
, 1 893 .



HAYDEN MEMORIAL GEOLOGICAL FUND .

Mrs . EmmaW. Hayden has given to the A cademy of Natu ral
S cien ces of Ph i lad elphia in trust the sum of to be known as
the Hayden Memor ial Geological Fund, in commemorat ion of he r
husband

,
- the late Prof. Ferd inand V . Hayden

,
M . D .

,
LL. D . Ao

c ord ing t o the terms of the trust
,
a b ronze medal and the balance of

the interest ar ising from the fund are to be awarded annual ly for the
best pub licat ion

,
exp lorat ion

,
d iscovery or research inthe scien ces of

geology and paleonto logy , or in su ch parti cular bran ches thereof as
may be designated . The award and all matters connected there
with are . to be determined by a committee to be selected in ~an
appropriate manner by the Academy . The recogn ition is not
confined to Amer ican natu ral ists .



CO N T E N T S .

COPE
,
EDW. D . D e scription of a LowerJaw ofTetrabelodon Shepardn .

MEEHAN ,
WM . E . A Contribution to the Flora of Gre enland.

WOOLMAN
,
LEWIS. Cretaceous Ammonite s and other Fossils n ear Moore stown

,
N . J.

Their stratigraphic position show n by an Artesian Well Section at Mapl e Shade
,

N . I. In cidental referen c e to Wate r Horizons .
CHAPMAN ,

HENRY C. , M . D . Obse rvations on the Japanes e Salamande r , Crypto
bran chus maximus (Schlegel) ((Plate s V , VI and VII) .

STERK1 , V . Observations on Vallonia (Plate VIII).
ALLEN

,
HARRISON, M . D . Note on the M e chani sm of the Act of the Expulsion of

Se cretion from the Anal Sac i n M ephiti s .
STI’ECKER, HERMAN. D escriptions oftwo new spe cie s ofNorthAmerican Bombycidae .
DALL,

WM . H . The Phylogeny of the Docoglossa .

MEEHAN,
THOMAS : Contributions to the Life Histori e s ofPlants , No. IX . Populus

tremuloides— A Monoeciou s Cas e . Extra- Axillary Branching in M ertensia mari
tima . D ichotomous Bran ching in Sperguiaria media . MissingV erticil i n Giaux
maritim e . The Relation b etw een Rhythmic Grow th and Varie ty in C1trus Fruits .
Morphology ofthe Stipule in Comarum palu s tre . Fertilization ofMalva rotundi
folia . The Pedun cl e in Streptopus amplex ifolius . The Anthe si s ofBrunella vul

garis . Bran ching ofEuphorbia hypericifolia and E . maculata . D imorphic Forms
ofLythrum Salicaria. Structure ofFlorets in Bidens bipinnata . Rhythmic Growth
in Flow ers in Heliopsis laeviis. Floccose

'

Leaves of Antennaria plantaginifolia.

Enduran ce ofPortulaca olerac ea. Early Fertiliz ation of Scu tellaria gaiericuiata.

Fertilization ofTrifolium prate nse .
FORD, JOHN . Remarks on a new Spe ci es ofCypraea .

TARR
,
RALPH 8. Note s on the Physical Geography of Tex as .

CHAPMAN
,
HENRY C. ,

M . D .
,
and ALBERT P. BRUBAKER , M D . The Radiu s of

Curvature s of the
”

Cornea .
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PUBLICATIONS OF THE

ACADEMY OF NATURAL SCIENCES

OF PHILADELPH IA .

E 1ght vol umes ofthe N ew S er ies of the JOURNAL
,
Parts 1

,
2 and 3 of Volume IX

and Par t 1 of Volume X (Q uarto) have been issu ed— 1847 t o 1894. The pr ice per volume of
four par ts is $ 10, or $3 per par t t o subscr ibe rs , and t o others per volume. or perpart . V ol. V II contains “

The E x tinc t M ammal ian Fauna ofDakota and N ebraska
,
W i th

3 Synops is of the M ammal ian Remains of N or th Amer i ca.” Il lustrated W 1th th ir ty
p late s . By JOSE PH LE ID Y . M . D .,

LL. D .

The FIRST
'

S E RI ES OF THE JO URNAL , 1817 to 1842, in eigh t volumes octavo,
may be

obtained at $ 10 t o membe rs , and to the publ ic $48.

The Emsr 8 13mm OF THE PROCE E D IN GS of the Academy, pub l ish ed in oc tavo,
1841

t o 1856, ofwhich e ight volumes w ere comp l eted D ec . 31 , 1856
,
may be obtained at $24 to

members
,
and t o the publ ic . 336 .

The S ECON D S E R IES OF THE PROCE ED INGS ,
commencing January 1

,
1857 (ofwh ich

four teen volumes we re comp le ted D ec . 31 , may be obta ined at $42 to membe rs , or $3per vo lume separat elv ; and to the publ ic per volume
,

The TH IRD S ERIES OF
‘

TH E PROCE E D IN GS ,
il lustrated . commen cing January 1

,

1871
, (of wh ich twenty - three volumes we re comple ted D ec . 31 , is publ ished at $5 per

annum . payable in advance , to s ubscr ibers ; s ing le vol umes , $6H25
AM ERICAN JO URNAL OF CON CHO LOGY ,

1865— 71 . S even vol s . , 8 vo. Contain ing 2500
pages , il lu s t rated by one h und red and fi t t y p lates , many of them colored , bes ides about athousand wood eng ravings . Publ ish ed at $70. P r ice redu ced to $ 10 for t he s e t. S eparate
volumes

, $ 10 each .

B O O K S F O R S A L E .

The Ac.AD E M Y has the fol low ing work s for sa l e at the pr ices affixed .

DE SCR I
g
i

a
T

S

mN

b
o

g?
H E LLS OF N ORTH AM ER I CA

,
w i th 68 colored plates. By THOMAS SAY .

18. 4.

“ l .
5

M ON OGRAPH OF TH E TERRE STRIAL MOL LU S CA OF TH E UN ITED STATES . W i th i l lus
t rat ions ofall the species . By G EO . W . TRYON ,

JR . F ine ed it ion
,
p late paper , w i thdu p l icate p lates , colored and tin t ed , $20 colored ed it ion ,
p la in ed it ion,

Only one hundred cop ies pr inted
,
wh ich have be en mos tly sold .

M ON OGRAPH O F THE FRES H WATER UN IVALVE MOL LUS CA OF TH E U N ITE D STATE S .

By S . S . HAL D E MAN ,
1810- 44 . Wi th CON TIN UATION t o 1871 . ByG Eo.W. TRYON ,

JR .

vuls. .
w i th manv co lor ed p lates . Fine ed i t ion

,
dup l icate plates

, $40 ; w ith col

ored plates
, $25 w ith p lain plate s , $19.

E i the r t he on ginal work or the continuation furnish ed s eparately, if des ir ed .
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HAYDEN MEMORIAL GEOLOG ICAL FUND .

Mrs. Emma W. Hayden has given to the Academy of Natural
Sciences of Ph iladelph ia in trust the eum of to be known as
the Hayden Memorial Geologica l Fund, in commemoration of her

husband , the late Prof. Ferdinand V . Hayden , M . D . , LL. D . Ao

cording ‘
to the terms

.

oi the trust, a bronze medal and the balance of
the interest arising from the fund are to be awarded annual ly for the
best publication

,
exploration , discovery or research in the sciences

of geology and paleontology, or in such particu lar branches thereof as
may be designated . The award and al l matters connected therewith

are to be determined by a committee to be selected in an appropriate
manner by the Academy . The recognition is not confined to Ameri
can natu ral ists .
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