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SPECIFI C CHARACTERS IN BACTERIA
IN the April number of the Scottish Medical and Surgical Journal

D r Alexander Johnson records two cases of puerperal fever success

ful ly treated by the an tistreptococcus serum. There are many
similar cases recorded,

and there are also many in which serum

treatment has been unavail ing . The matter is not merely one of

medical importance, but ‘ involves a problem of no smal l interest to
the biologist— the question

,
namely, of spec ific i ty amongst bacteria.

Even among the higher plants and an imals this question is not

rarely a matter of dispute, although as a rule
,
morphological charac

ters are alone at issue. I t is not surpr ising therefore, that amongst
bacter ia,— where morphology alone is of little value as a means of

spec ific distinction ,
though it is useful enough in differentiating

genera— the di fficu lties which arise should be even more acute.

I n distinguishing between allied spec ies, bacteriologists employ ,
besides morphological characters

,
stain ing reac tions , cul tural charac

ters, chemical and physiological properties, and powers of pathogenesis .

To these aids to diagnosis there has been added, in the last few
years, an altogether novel one— the capac ity for spec ific immun isa
tion , together with the remarkable power possessed by the serum of

immun ised animals , in the case of certain bac teria,
of agglutinating

the bac ter ia against which they have been immun ised. Thus
,
to

take a concrete example
,
supposing that i t be desired to distinguish

the bac il lus of typhoid fever from one of its nearest allies , the
common colon bacillus

,
the bacter iologist can rely largely upon

morphological distinc tions, and in particular upon the charac ter and

number of the c il ia demonstrable by the methods of Lo
'

fi
'

ier
,
Pitfield

,

or Van Ermengem . He can trust also to chem ical tests— to the

powers possessed by the colon bac il lus of coagulating mi lk in virtue
of its more ac tive ac id produc tion

, of its r ich powers of gas forma
tion ,

or of indol produc tion — powers which the typhoid bac illus does
not possess. But he can

'

now adopt a new method. He can

immunise an animal , by repeated injec tion of sub- fatal doses , against
the colon baci llus or the typhoid bac illus

,
and he can test the power

possessed by the serum of such immune animals of agglutinating the
bac il lus which he wishes to test . Serum from an animal immunised
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against the colon bac illus possesses no agglu tinating power upon the

typhoid bac illus , and mice oersd. This test is probably of more value
in distinguish ing between the two spec ies than any other one test ,
except

,
perhaps, the number of c ilia. Yet even here the distinc tion

is not absolu te. Durham has shown that there is a bac il lus , the
B. enter itidis of Gartner (in termediate in charac ter between the

typhoid bac illus and B . colt commum
'

s
,
though probably to be

regarded as a variety of the latter) , which is feebly agglutinated by
typhoid serum , although not in such high degrees of dilu tion as is

the typhoid bac illus itsel f.
There are some spec ies of bac teria which are sharply marked

off : thus the tetanus bac illus is one which both morphologically
and in its pathogen ic powers is a distinc t and defin ite spec ies. The

typhoid bac illus and B . colt communis are members of a group in
which the reverse is the case. The epidem iology of typhoid fever
can leave no doubt on the m ind that B . typhosus is a distinct and
fixed spec ies ; yet apart from the disease i t produces

,
its certain

recogn ition is , as above indicated,
not always so easy a matter .

The colon bac illus occurs in countless varieties , a nd has been
described under many different names . I ts spec ific charac ters are

i ll-marked, and i t is probably a rapidly varying dominant spec ies ,
the charac ters of which are not yet fixed.

The same may be said of the group of Streptococcal I n the field
of pathogenesis they are as i t were a

‘ dom inan t ’ group
,
with

varying and i ll-defined spec ific characters
,
and with equally varying

and il l-defined pathogen ic effects. U nl ike B . typltosus, which causes
one distinc t and defini te disease, i t seems probable that a single
spec ies of Streptococcus may give r ise to suppuration , erysipelas

,

mal ignant endocardi t is , puerperal fever , septic periton itis , and hal f
a dozen other diseases which c linically are distinc t enough . And

there are probably a number of different spec ies of Streptococct
'

,
any

one of which may cause a number of differen t diseases according to
its grade of virulence and seat of in fection

,
while c lin ically sim ilar

diseases may be due at differen t times to different species of

Streptococcus. Spec ific ity, i f such there be
,
is here at its very

vaguest .
Compared with tetanus and diphtheria

,
two wel l-marked spec ies

causing definite disease , streptococcus in fection is a most complex
and ill-defined condition ,

and the task of the bac ter iologist in pro

viding an an tistreptococcus serum is propor tionately difficult. N0

one can ven ture to affirm with confidence how many pathogenic
spec ies of Streptococcus exist

,
nor whether a given case of disease is

due to one or other of the supposed spec ies which are recognised.

Marmorek , in prepar ing h is an tistreptococcus serum
,
employed a

Streptococcus which he obtained from the fauces
,
and the virulence of
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which he increased enormously by cul tivating it in the peritoneal
cav ities of a series of rabbits . O ther serums have been prepared
from other sources by di fferen t workers . l ut anti toxic action is

subjec t to the laws of spec ifici ty to the same extent as toxic ac tion .

A given antitoxic serum will immunise against
,
or cure the disease

produced by , just that one spec ies of micro—organism which was
employed in produc ing the serum . I n the case of Streptococcus in

fec tion ,
i t is therefore not remarkable that while in some cases a

given serum will produce most striking curative results , in others it
is absolutely powerless. I n the present state of knowledge i t is not

possible to foresee which case will benefit and which will not. But

the fac t that such di fferences exist may serve as a warn ing against
the supposed uni ty of certain spec ies of Streptococcus, main tained by
some observers .

THE EFFECTS or TROPICAL CLIMATE
THE exploration and first attempts at the adm inistration of A fr ica
have been attended with so serious a loss of l i fe from disease, that
it is not surprising that those in terested in Africa should sometimes
despair of its u ltimate success . They throw the blame 0 11 that most
indefin ite of fac tors , the c l imate

,
and attempts to discuss tropical

sanitation on ly too often degenerate into mere denunc iation of that
scapegoat. The afternoon meeting of the Royal Geographical Soc iety,
which assembled on Apr il 2 7th to hear Dr Sambon

’

s paper on the

possibilities of the acc l imatisation of the white races in tropical
regions

,
was no ex ception to the rule. D r Sambon stoutly held that

there is no reason why whites should not l ive and thr ive in the

tropical zone as well as they do in the temperate zones ; but the
meeting , in spite of Dr Manson

’

s power ful support of Dr Sambon ’

s

propositions , would not be com for ted. The discussion was interest
ing, as i t could not fai l to be when such au thor ities as Dr Manson

,

Sir John Kirk
, Sir Harry Johnston

,
and Mr J . A . Baines took par t

in it. But the discussion was disappoin ting as well , for the pessim ists
did not join issue on the material poin t . They denounced the

c l imate, even in places where i t is described as
“
appear ing deligh t

ful
,

”

and they pointed to past experience, as told by the mournful
death roll or the degeneration of European races

,
such as the

Span iards in South America and the Portuguese in East A frica.

But no one denies ei ther the deaths or the degeneration . The

question is whether they are due to unal terable fac tors of c limate
,

or to organic diseases which may be met and defeated. D r Sambon
den ied the c l imatic theory , and wen t through the cl imatic factors
one by one

,
and showed that they alone are not injurious to health .

He challenged those who hold that it is the c limate which does the
mischief to tel l him how i t acted,

through what elements , and what
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organic injury it causes . But not a word of explanation on these
poin ts was given by his opponents . D r Sambon attributed the

mortal ity of the tropics to three diseases— dysen tery
,
haematinuria,

and malaria. These are
,
undoubtedly , due to spec ific organisms

which are espec ially prevalent in the tropical zone, but are not

necessarily connec ted with the heat . I f the existing white mor

tali ty and the past degeneration of races long . subjec ted to the

effec ts of these maladies are simply due to them ,
then there is good

hope for the future. Dr Manson c i ted the case of that most
repuls ive of diseases

,
elephantiasis , which was once one of the

terrors ,
of the tropics, and was . then charged to the Climate .

But Manson has shown that elephan tiasis is due to the organ ism
known as Ftlartu ; he has worked out the li fe-history of the parasite ,

and shown how i t en ters the human body . People being thus
warned have only themselves to thank i f they now contrac t
elephan tiasis . This case gives us good hope that, when the l ife
histor ies of the haematozoa of malaria

,
dysentery , and haematinuria

have been sim ilarly worked out
,
the diseases will be brought

simi larly under con trol . That is the hope for the future, and what
is wan ted is more knowledge of the biology of the parasites. Malar ia
is now being admirably studied by the medical schools of Rome and

Vienna. Haematinuria is the most obscure and deadly of A frican
diseases , and i t wil l continue to en tail on England lamen t-able
sacr ifices of l i fe and money until it can be dism issed as Manson

has dism issed the fear of elephantiasis . Most of the doc tors who
find their way to our A frican tropical protectorates are medical
sportsmen and not medical biologists . They probably could not

focus a high -power microscope i f they tried. An institute for the
study of tropical diseases is urgen tly needed, and would pay as a

policy of imperial insurance .

FOR THE LADY CYCLI sT
IN the June number of the Scottish Medical and Surgical Journal ,

Dr J . W . Ballantyne gives a valuable digest of forty—five papers that
have been wr itten on bicyc ling for women . On the whole i t appears
that the advantages, from a physiological poin t of view , whol ly
outweigh the disadvantages

,
i f these be guarded against by proper

precau tions . These latter are chiefly associated with the choice of a

machine
,
the essential point being that the seat should be suitably

placed and adapted to the anatomy of the female pelv is .

“ I t shou ld
be pretty wel l forward

,
and when the cyc list is erec t in the saddle

her heels shou ld touch the pedal when lowest , her feet being in the

hori zontal position . The commonest fau lty posi tion is having the
saddle too low and too far back on the other hand, the saddle too
high is also wrong , causing over-stretching of the knee and ankle
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which is very tiring ; a perpendicular dropped from the hip should
pass through the centre of the pedal , and with the feet at the lowest
point the knee should be slightly bent. Most saddles have been
made too narrow , the cycl ist thus being compel led to ride on the

perineum instead of the ischial tuberosities and in many instances
the pommel or peak has been too high . I t is obvious to any
cyc list that all these points refer with equal force to the male sex .

So also does the advice that the cycl ist should not ride to the point
o f exhaustion

,
should not have the gearing too high or the machine

too heavy , and should ride in a suitable dress. W ith regard to the

last -mentioned poin t the only question is
,
what is su i table ? Since

D r Ballantyne is a man
,
it is unl ikely that he has ever r idden in a

shortened skirt , with modified corset
,

”

un til he has attemp ted this ,
espec ial ly in a wind

,
we cannot consider his adv ice on the matter of

the smal lest value. Many of the poin ts in the paper are of con

siderable interest , but hardly to be deal t with in the pages of this
Rev iew. We can , however , strongly recommend i t to any who

may have thrown upon them the professional duty of advising lady
cycl ists.

THE AUSTRALIAN MUSEUM
THE leport of this Museum for 1 8 96

,
which we received a short

time ago ,
receives considerable in terest from the out-spoken remarks

of the curator
,
Mr R. Etheridge, jun ior . For one thing , Mr

Etheridge complains justly and forc ibly of the inadequate scale
of remuneration received by the staff individually in comparison
with that prevailing in some of the service departmen ts although

,

as he points out , the scientific assistants are ,
by educational status

and sc ientific attainments , enti tled to rank as professional men .

What applies to the assistants applies also to the mechanics , whose
work is undoubtedly of a skilled and spec ial charac ter . Even the

attendants of a sc ientific museum are put off with less pay than
those of an art gallery . Not Only is this the case

,
but the Museum

remains much undermanned. Of course all museums are under

manned,
just as in most coun tries museum assistan ts are underpaid ;

but certainly the Govern men t of New South Wales asks a l ittle too
much when i t expec ts even a person of such energy as Mr Etheridge
to combine the func tions of curator and those of sole palaeontologist.

Mr Etheridge says , and most people w ill agree with him ,
I regard

the position of curator of such an insti tution as this as one carrying
with it the necessi ty of engaging in original research . As matters
are at presen t constituted this is an impossibil ity .

”

Among the di fficulties under which our Austral ian Colleagues
labour , not the least is the destruc tion constantly effec ted by the
white ants . We have already alluded to the ravages commi tted by
them in the Australian Museum ,

but i t appears that ' these were
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even worse than was at first supposed. Not on ly had the roof to be
renewed,

but the floor ing and joists of the main hal l were found
to be burrowed by the termi tes , which had also made their way
through the masonry joints in to and under the floor of the Ethno

logical Hall , and had as completely destroyed the woodwork of that
struc ture as of the roof. The remedying of all this naturally led to
great expense and to much waste of time in removing and again
replacing the whole of the collections . I t is satisfac tory to find

that
,
in spite of this , work has been begun on a new spiri t-room and

workshops
,
al though in connection with those as wel l as -w ith many

other matters, Mr Etheridge finds i t necessary to note “much
unnecessary delay .

”

To return to the brighter side of affairs. The presentations to
the Museum inc lude several i tems of much in terest . Chief is the
celebrated ‘ Dobroyde

’

collec tion of Australian birds and eggs
brought together by the late curator , D r E. P . Ramsay , and his

brothers at their home in D obroyde, Ashfield ,
N .S.W . This col lee

tion contains a large number of type-specimens . I t was purchased
from Mr J . S. Ramsay by the Government of New South Wales
and del ivered by it to the trustees of the Museum. Mr W . A . Horn

has presented further collections from the resul ts of his recent
expedition in to the in terior

,
and these include further type-spec i

mens . Another valuable donation is a piece of meteoric iron
,

weighing over 44 lbs . I t was found on the Nocoleche holding
near Wanaaring , and will be known as the Nocoleche

Meteori te. The donor was Mr G . J . Raffel . The meteori te has
been cu t and polished by Mr H. A . Ward of Rochester

,
N .Y .

, and

a few slices are available for exchange. Mr C. W . Darley , engineer
in -chief for harbours and r ivers

,
presented the Museum with some

fossi l remains of a dugong , discovered dur ing the excavations for a

canal at Shea’

s Creek , A lexandr ia,
near Sydney . This is the first

instance of the discovery of dugong remains so far south . A note
worthy addi tion to the col lec tions is the skeleton of the I ndian
elephan t , which , under the name of Jumbo

,
was a familiar feature

of the Sydney Zoological Gardens . This has been satisfactori ly set
up by Messrs H . Barnes and H . Barnes, jun ior, but space is not at

presen t available for the mounting the skin . I t is most distinctly
to be noted that this Jumbo is not the same as the erstwhile
ornament of our own Zoo and of Mr Barnum ’

s show .

The whole impress ion made upon u s by this Repor t is that the
staff of the Austral ian Museum ,

however undermanned and under

paid it may be , has managed in spite of unprecedented difficul ties
to accomplish some excellent work from both the sc ientific and the

museum poin t of view ; and i t is sincerely to be hoped that the
Governmen t of New South Wales may with the return of pros
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perity be able to appropriate larger sums , with greater promptness ,

to the establishment which
,
in v irtue of its importance ,

is rightly
known as the Austral ian Museum.

NOTES FROM SINGAPORE
DR R. HANITSCH

, Curator and Librarian of the Raffles Library and
Museum ,

Singapore
,
has succeeded in obtaining from his Commi ttee

a sum of $5 00, for the purchase of zoological works
,
which we

hope will enable him to c ontinue his zoological studies wi th greater
fac il ity . He has done some col lec ting on the coral reefs at Blakang
Mati

,
where the most striking forms are numberless Antedonidae

(feather-stars) . The sea-urchin Heteroccutrotus mummillatus
,
has

for the first time been obtained in per fec t spec imens, although
the thick spines of i t are to be seen by sacks ful l in the native
sheps some say that they are used as the mouth -pieces of pipes

,

others that they are medic ine. I t is interesting in this connec tion
to recal l the fac t that spines of fossil sea-urchins pounded up

and drunk with water were used in olden times in Europe as

a remedy for stone in the bladder . The Museum has also been
presented by Mr Mac lear-Ladds with a perfec t spec imen of

P entacrt
’

uus (so- called) ; i t is the first ever received by it , and

came from the Jahal Bank , n inety m iles south of Timor
,
depth

1 1 0 fathoms .

This Museum does not yet con tain a typical collec tion of

Malayan fauna
, since the major i ty of spec imens collec ted in that

par t of the world are sent to Europe and Amer ica ,
while the

Curator of the Raffles Museum has succeeded in getting five

days for collecting
,
for the first time for several years . Every

museum of importance should have a collec tor in its own pay ,

or should give special facilities for collecting to the members
of its staff. This is the pol icy of the leading museums in all

countries , except of course our own . Under these c ircumstances

i t is pleasant to read that D r G . D . Hav iland has presented
the Raffles Museum with a valuable series of ants , inc luding
several type-spec imens col lec ted by himsel f in Singapore ,

Perak .

and Sarawak
,
and identified by Prof. A . Forel of Zur ich . Several

spec imens of reptiles and amphibians have been received in exchange
from Lieu t . Stanley Flower of Bangkok Museum . The first of the
fossil i ferous rocks ever obtained from the Peninsula has come

from a railway cutting near Kuala Lipis
,
I’ahang,

having been
presented by Mr H . F . Bellamy , but its age is not hinted at .

The skeleton of a large male orang-utan has been moun ted , and

its den tition has been found to be abnormal , the lower jaw
having four wel l-developed molars on each side. This Museum

has now a rival to Aaron
’

s Rod,
for a tree trunk against which
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one of the orang-u tan skeletons is mounted, after having been
several months in the case

, began sudden ly to sprou t , and bore
green twigs for several months , during which per iod i t proved
the chief attrac tion in the Museum .

W e never yet knew a Curator who did not requ ire more room.

Needless to say Dr Hanitsch proves no exception .

LEssons FROM CHICAGO
WE have received the Annual Report of F . J . V . Skiff, the D irector of
the Field Columbian Museum , Chicago, for 1 8 96 - 7 . The staff of this
Museum comprises : G . A . Dorsey , ActingCurator of Anthropology ;
C. F . Millspaugh , Curator of Botany ; O . C. Farrington , Curator , and
H. W . N ichol ls , Assistan t Curator , Departmen t of Geology ; D . G .

Elliot
, Curator , and S. E. Meek

,
Assistant Curator

,
Depar tment of

Zoology ; C. B . Cory , Curator of Orni thology . The Librarian is

J . Dieserud, and the Recorder
,
D . C. Davies. These and others

have given numerous lectures on subjects connected with the

Museum or with the explorations of its offic ials. The Museum

i ssued during the year eight publications, of which the most
impor tan t was “ Archaeological Studies among the Anc ient Ci ties
o f Mexico

,

” by W . H. Holmes . The l ibrary is making satisfactory
progress ; but since the Museum only receives , by purchase or

exchange, n inety-two per iodicals
,
i t cannot be considered partien

larly complete in that department. We notice, however , that a

l ist of all the periodicals in all the librar ies of Chicago has been
prepared,

and this no doubt will lead to the co-Operation of the

numerous institutions in that c ity .

i

Among the accessions to this Museum are several hundred
Etruscan antiqui ties of earthenware and bronze

,
excavated under

the direc tion of Prof . Frothingham in 1 8 95 -6 ; Egyptian
,

anti
quities, presented by Prof. Flinders Petrie ; ancient pottery from
Georgia ; a

.

meteor ite frOm Mexico
,
and spec imens from eighteen

o t’her meteori tes. Among the notable collec tions obtained by the
Botan ical Department dur ing the past year are Pringle’

s Mexican
plants , Palmer

’

s Durango collec tion ,
Nash 's and POllard

’

s Flor ida and

Mississippiplants , theSandberg I daho collec t-ion ,
Gaumer

’

s lastYucatan
spec ies , Jenman

’

s Br i tish Guiana and Busby ’s Orinoco collec tions,
Schlechter

’

s South A frican spec ies ; the complete l ichen herbarium of

Calkins ; and theimportant personal herbar ium of the late Dr Schott
,

the latter including plants from Yucatan ,
Panama

,
and Mexico.

We have not mentioned the numerous collec tions
'

obtained by
D . G . Elliot and the members of his expedition to Somal i Land. We

have received a spec ial repor t on the fish they collec ted,
contain ing

descr iptions of some of the new and rare spec ies. W ith reference
to this expedi tion Prof . El liot writes : “ I t is the only proper
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way to secure collec tions for a museum
,

a sentiment. that we
heartily endorse . There is also contained in this report an'

account
o f a collec ting trip made by Mr Dorsey and Mr Allen

,
the photo

grapher of the Museum , among the I ndians of the far west. As a

consequence of this
,
i t is bel ieved that the Museum now possesses

the most complete existing representation of the North-west coast
I ndians. Our American cousins , advanced as they are in all

branches of museum work , naturally understand the impor tance to

a museum of having its own trained col lec tors
,
and the urgent need

at the present stage of the earth ’s history of securing specimens
‘

of

those zoological and ethnological types which may be extinc t before
many years have passed. I s i t not bet ter to invest money in this
way ,
than to waste it 0 11 the purchase of anc ient col lec tions and un

authenticated dealers’ spec imens ?
An exhibi t i llustrating the forestry of Nor th America is being

prepared by Mr Millspaugh , Each sec tion of the exhibi t comprises
a glazed and framed tray , containing a branch

,
flowers and fru its

,

and a block Of wood from the same tree ; a photograph of the tree
in summer and the same tree in winter , both from the same point
of View ; a seven -foot trunk and transverse section ; a commerc ial
plank ; a two- foot map of North Amer ica

,
coloured to show the

distribution of the spec ies ; and a series of ornamental cabinet
specimens of the wood. A detailed accoun t of these exh ibits and

the method Of prepar ing them is given
,

and wil l wel l repay
study by curators . W e may also recommend to prac tical museum

workers the account of the exhibi t of metallurgical processes, which
is arranged on a somewhat novel plan , showing the var ious stages of
the process by means of lines connec ting the spec imens.

The report is illustrated by twelve plates , most of them in half
tone. Some of them i l lustrate prac tical details , others show some

mounted groups. Among the latter we may draw at tention to the

group of herons and that of the Lesser Koodoo. I f our readers

inquire how it is that an institution which has none too much
money can afford to i llustrate its reports in th is lavish style

,
we may

explain that the Museum retains the services of a professional photo
grapher , and keeps all the blocks il lustrating the publications of the

Museum . Most leading museums now have photographers attached to
their staff , the exception ,

as usual
,
is furnished by our own c ountry .

I n conclusion we should l ike to ask why i t is that reports which
come to us from American museums are always in teresting to read

,

in strong contrast to the reports which come from most similar
establishments in our own country and in Europe. I t would seem

that the writing of these reports is a labour of love to the Amer i
cans, while our own curators only do i t as a piece of O ffic ial routine.

The consequence is that
,
in the present Report , as an example, the
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curator finds hints , suggestions , and ac tual in formation of value to
himself ; whereas the Report of, say, the British Museum,

con tains
l ittle but lists of donations and the numbers of spec imens registered
during the year , with similar matter of no use to anybody in the

wide world.

W HALES AT THE BRITISH MUSEUM
IT is not as though our museums had noth ing of general in terest to
record,

nothing of special interest to curators of other museums . At

the Br itish Museum (Natural History) , for instance , the en lightened
admin istration of Sir W il l iam Flower has introduced many novel ties,
which may be casual ly alluded to as hav ing occupied the time of

Such and such assistants or artisans , but which are not explained in
the Annual

.

Repor t. One such interesting and importan t addi tion
has been completed this very month . No museum has hitherto
solved thed iffi culty of exhibiting the outward form of the various
kinds of whales

,
which baffle the taxidermist’s art on accoun t

of the oily nature of their skin . At last , however , Sir Wil liam
Flower has solved the problem in a most satisfactory manner

,
and

the result is a un ique addition to the Department of Zoology in the

museum over which he pres ides . The new Gal lery of Cetacea was
opened to the public for the first time during the Whitsuntide hol i
days

,
and the exhibition is 110 longer a forest of dry bones , but a

selection of the principal types of cetacean li fe displaying not only
the skeleton

,
but also the outward form . Each skeleton is moun ted

in the ordinary manner on iron supports , and a second frame of more

elaborate construc tion is fixed on one side — the side from which the
visitor first sees the spec imen . This frame reproduces the original
contour of the animal

, and is covered with a peculiar composition
somewhat sim ilar to papier mache

’

; this represen ts the skin ,
and is

finally pain ted with a tint and gloss as nearly life-l ike as possible .

When the visi tor stands on one side of the gallery , the animals thus
appear as i f l iving

,
while from the other side he observes the Skele

ton and realises its relation to the soft parts . The four princ ipal
spec imens are a whalebone whale (Balueuot biscag/eusis) from l ce

land,
49 feet in length ; a fin-whale (Balueuopteru um sculus) from

the Moray Firth , 6 9 feet long ; a smaller fin-whale (Bulcteuoptcru
borealis) caught in the Thames near Tilburv and a gigantic Sperm
whale (Physeter macrocephotlus) from Thurso, 5 4 feet in length . I n

addition to these there are other specimens , notably the mandible
of a Balaena twice as large as the complete skeleton exhibited.

W e c ongratulate not only the D irec tor of the Museum who has

dev ised and superin tended this importan t new departure in the

exposi tion of zoology
, but also Mr Edward Gerrard,

junr .
,
and his

staff, who have so admirably carried out the techn ical part of the
work .
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ANTHROPOLOGY IN MADRAS AND IN LONDON
MR EDGAR THURSTON contributes to N atu re of May 26 a remarkably
interesting ac count of the an thropological survey which he is carry
ing out in the Madras Presidency . European influence is bringing
about a rapid change among the natives of Sou thern India,

and there
is no time to lose in taking note of their characteristics . As i t is
always interesting to see ourselves as others see us

,
we quote Mr

Thurs ton’

s final paragraph .

“ I gathered from observation when
in London ( 1 ) that man as a soc ial and intellec tual being is i llus
trated with the unavoidable wan t of proportion ,

when no systematic
scheme for the regular expansion of the collections is at work at the

Bri tish Museum
,
Bloomsbury ; (2) that i t is under contemplation to

i llustrate man and the varieties of the human family from a purely
animal point of v iew at the British Museum (Natural History) ,
South Kensington ; (3 ) that skul ls must be sought for at the Royal
Col lege Of Surgeons ,

Lincoln ’

s I nn Fields ; (4) that lec tures and

anthropological l iterature are available to members at the Anthro
pological I nsti tute, Hanover Square. To this must be added (5 ) Mr

Cal ton’

s laboratory . Surely a great want of cen tralisation ,
such as

m ight wel l be remedied
,
is indicated here. And as I wandered,

both
in and out of the London season ,

through the deserted gal leries of

the Imper ial I nstitu te
,
I could not refrain from speculating whether ,

with a radical change Of pol icy for good
,
this much-discussed bui ld

ing could not be converted into our great National Museum of

Ethnology , where man shall be represen ted fully and in every
aspec t , and where those interested in ethnological research could
find under one roof a skilled staff to appeal to in their amateur
di fficulties

,
col lec tions , l iterature, lec tures, and anthropological

laboratory .

RECENT ANTHROPOLOGY
To L

’

Authropologie for January and February 1 898
,
Dr 1 . H. F.

Kohlbrugge contribu tes a paper upon the
“ Anthropology of the

Tenggerois of Java
,
in which a detai led descr iption of the physical

charac teristics of that people is given . They are referred to the
‘

I ndonesian ’

race
,
with a slight admixture of Malayan blood. The

average cranial index of 1 30 measured natives was found to be

mesaticephal ic . There are several interesting tables in

which comparative measurements are given for a number Of races

in the Malayan region .

D r Salomon Reinach gives a detailed description of an interest
ing carving in steatite

,
representing a nude female figure

,
discovered

in 1 8 8 4 in one of the caverns at Mentone (Barma Grande) by
Mr Jul ien . Two plates from photographs of this spec imen are

given
,
and Show it to be of very rude workmansh ip . A gross

exaggeration of the general form and an absence of detail
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character ise this early attempt at representing the human form .

The figure is interesting when brought into comparison with other
early statuettes from Laugerie

-Basse and Brassempouy . I t is now

in
'

the Musée de Saint-Germain ,
near Paris.

A paper by Cec i l Torr aims at Showing that the so-called ship
designs upon certain anc ient Egyptian pottery vases, are in reality
representations of ramparts with towers, etc . This certainly seems

a more plausible explanation than the ship-theory , but there is , un
for tunately

,
no proof that even this interpretation is the right one.

I t is wel l enough faute de macaw.

Among the Miscellanea ’ there is to be noted an accoun t of
Anthropological work done in Spain and Portugal in 1 897 . There
is evidence of considerable ac tivity in this sc ience in its var ious
branches . I n fac t it appears to have been the most progressive of

all the sc iences dur ing the year.

THE CALAVERAS SKULL
I N 1 886 Mr Mattis

'

on ,
who was prospec ting in Calaveras County ,

Cali forn ia
,
sunk a shaft through four beds of lava down to the

aur i ferous gravels at a depth of 1 27 feet . History does not relate
how much gold he found

,
but all the wor ld was soon aware that he

discovered at the bottom of his Shaft a human skull along with small
human bones and other Objec ts. I n the same gravels

,
beneath the

lava beds , there have also been found a rude stone pestle and mortar
,

and a dish of steatite. The Sku ll is generally considered to be of an

anc ien t type of struc ture , but many authors have considered the

worked objec ts to be of somewhat advanced charac ter. W e have
repeated this story because the skul l and other objec ts , which
belonged to the late Prof. J . D . Whitney , have recen tly been
presen ted by his sister , Miss Maria W hitney , to the Peabody
Museum of American Archaeology and Ethnology at Cambridge ,

Mass. At the time of its discovery the skul l natural ly caused

great commotion in
,

the sc ientific world,
and the echoes of the

discussion even “

reached l iterary men . At all events i t is nu

necessary for
'

us

i

to repeat the well-known Address of Bret Harte
to the P liocene Skull , in which the poet expressed his view by
making the Skul l reply

Wh ich my name is Bowers, and my crust was bustedFal l in
g
down a shaft in Calaveras County

But I
’
take it kind ly if you ’

d send the p ieces
Home to old M issour i 1”

THE GEOLOGICAL CONTROVERSY. I N AUSTRIA
AUSTRIAN geologists have been for some time agitated by a dispute
between D r Alexander ’Bittner and Professor E. von Mojsisovics
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regarding the nomenc lature of the subdiv isions of the Trias . l littner

accuses Mojsisovics of hav ing renamed a stage that he himsel f had
already named, by al tering the meaning of his own name of Norische .

Bittner holds that ‘

Norische should be retained for the stage to

which Mojsisovics original ly applied it
,
and that Bittner ’

s name

‘

Ladin ische should be accepted for the sub-norische stage. The

controversy has been carried on by Bittner with a vehemence which
his English friends have regretted. He has

,
for example

,
wri tten

papers on Triassic nomenclature en ti tled Mojsisovics and Public
Morals .

’

The question has now reached a more acute stage, and an

appeal has been sent to European geologists by forty-eight Austro
Hungarian geologists , who state the case on behal f of Bittner , and
appeal that his system should be adopted. This memorial has
called forth several replies . P I ofessor Rudol f Hoernes deplores that
Austrian geologists should waste their time in such a dispute and a

letter to Mojsisovics signed by Professors E. Suess , D iener , Hoernes
,

Reyer , and Paul , refers to his br i lliant zonal work on the Trias
,
and

gives general support to his views 0 11 the particular question at

issue. Professor Renevier points out that the term Norie '

is pre

oc cupied in American geology , and therefore should be abandoned
from Tr iassic geology . But fortunately the pr inciple of priority
has not yet been adopted in stratigraphy . Mr Renevier

’

s compro
m ise is open to the same objec tion that applies to Bi ttner ’

s critic ism
on Mojsisovics . A mere appeal to pr iori ty is useless. The better
system might to surv ive.

The question at issue may be illustrated by the following
table

MOJSISOVI CS. BITTNER.

f

1st Scheme. 2ud Scheme.

U PPER Karn ische.

U PPER
TRIAs. LOWER

‘

. Norische

Bittner’s complaint is that Mojsisovics has changed the mean ing
of the term Norische ’ from the beds to which he first gave i t

,
and

applied i t to those which Bittner had called Ladin ische, ’ and that
in order to do that he has proposed the new term of Juvavische.

’

W e express no Opin ion 0 11 the rights of the controversy , but we
cannot help regretting that Herr Bittner ’

s friends should have tried
to settle the question suddenly by a referendum to the general
body of geologists , whereas it is a question which experts on Triassic
stratigraphy would gradually dec ide by the adoption of the most

conven ien t and su itable classification . Like our CambrO-Si lurian
controversy time shou ld be al lowed to settle the question by the
natural process of the survival of the fi ttest .
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WESTRAL IAN WATER-SU PPLY

ONE of the difficul ties in the Coolgardie and Kalgoorlie Goldfields is
the absence of water . The success that has attended the sinking of

Art-esian wells in the sister colonies
,
notably in Queensland, to

which we have O ften referred
,
suggested that sim ilar action migh t

be taken with profi t in Western Australia . Mr A . Gibb Mai tland,
however

,
the Government Geologist , in a report that he has just

sent us
,
comes to most p essim istic conc lusions . The Coolgardie

country consists for the mos t part of granitic rocks
,
which are

weathered 0 11 the sur face so as to form a superfic ial water-bearing
laver of no great depth, but yielding enough water for ordinary
purposes in certain spots ; this water , however , is usual ly brackish .

Below th is weathered zone, however , none of the rocks are suffici

ently porous to allow of the absorption and transm ission of water ;
and since they are l ikely to be still more compac t at greater depths
there is smal l hope of obtaining a supply from that source. Very
much the same condi tions obtain at Kalgoorlie, and Mr Maitland
does not recommend the con tinuance of any deep borings . There
is great demand for water at Cue to work the c rushing plants

,
but

the nearest locality from which water can be obtained is Mill ie
Soak

,
about ten m iles to the north-east . Here is a bed of magnesian

l imestone ,
in which there have already been sunk wel ls that yield a

supply of 1 000 gallons per diem. The catchment area
,
however ,

does not appear to be large
,
and the quanti ty of water depends

largely upon seasonal rains
,
so that the bed cou ld not withstand a

c onstant dai ly drain upon i t of a quarter of a m ill ion gal lons , which
is the amount requ ired. From Mr Maitland

’

s refusal to recommend

further deep borings we assume that the conditions which govern
deep-water-supply in Western Austral ia are not the same as those
that obtain in Sweden

,
where, as Baron Nordenskiold has shown

,

fresh water can always be obtained at a depth of 3 0-40 met-res

below sea-level .
CORN-MIDGES AND THE IR ENEMIES

OF high sc ientific and pra c tical interest is D r P . Marchal ’s recen t
paper , “ Les Céc idomyies des Céréales et leurs Parasi tes (Auu . Soc.

Eut. France, 1 8 97 , pp . 1 -1 05 , pls . 1 The famous Hessian
Fly (Cectdomyta destr uctor) is naturally treated at greatest length ,
the three forms of its larva and the formation of the puparium being
descr ibed and figured with many detai ls . The parasites which are

of the greatest service in keeping the m idges in check , are mostly
minute hymenopterous grubs (Chalc ids and Proctrotrupids) . Among
the latter , Trtchacc

'

s re
f

/nu lu s
,
Walker (parasitic on Cecidomyia

Areuae, Marchal) is described in detail . I ts first larva is cyc lops
l ike. Three or four of these l ive on the nervous system of a

cecidomyid larva,
and the nerves of the host degenerate with the
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NORTH AMERICAN LAND SHELLS

A CLASS IFIED catalogue with local ities of the Land Shells of America
north of Mexico

,
compiled by H. A . Pilsbry and C. W . Johnson

,
is

a smal l brochure of thirty-five pages , reprinted from The Nautilus.

The great advance in our knowledge of the true relationships of the

members of the great Hel icoid group as brought about by Pilsbry
’

s

work has rendered the produc tion Of such a catalogue as this most
desirable, and one which will be greatly appreciated by all who are

in terested in North American LandMol lusca whilst i t further shows a
considerable increase in the known number of spec ies from that region
since the last edition of Binney

’

s
“Manual

,
which appeared in 1 8 8 5 .

Whether all these extra spec ies , some seventy-five in number , wil l
ultimately prove valid

,
time alone can show but we confess to feel ing

ery sceptical about some. Certain species are acknowledged imports .

The groupn of the larger fami l ies does not strike one as alto
gether happy or even natural . The insertion of the Agnatha between
the Holopoda and the AulaCOpoda is espec ial ly un fortunate. We may

poin t out that Vitrea (traparnalcli is a synonym of V. lu cida

THE CONNOP COLLECTION OF BRITISH BIRDS
EAST ANGLIA has long been famous for the r ichness of its Orn is,

’

and the researches of the orn i thologists who dwel l within its borders
have con tr ibu ted in no small degree to our knowledge of the birds
of W estern Europe . Foremost among Norfolk natural ists of the

present day stand Mr J . H. Gurney and Mr T. Southwel l ; the
latter having completed the third volume of poor Stevenson ’

s

“ Birds of Norfolk in the most praiseworthy style. I t is to the

zeal of these two gentlemen
,
and more espec ially to that of Mr

Southwell , that we are indebted for a prec ise history of the orni tho
logical treasures to be studied at Rollesby Hal l in the form of

a catalogue some sixty pages in length . Mr E. M. Connop of that
place is keen ly interested in local zoology . D uring the last thirty
years he has used every opportunity of secur ing for his collection
the rarest birds procured by the Nor folk wildfowlers. How far h is

efforts have been rewarded with suc cess may be guessed from the

fac t that he is the proud possessor of four local Spec imens of

the White—eyed Pochard (Nyroca f erruginea), two local examples of

the Gull-billed Tern (Sterna anglica) and three indiv iduals of

Sabine’

s Gul l (Xenia sabinii) obtained on the Norfolk coast. I t is

satisfac tory to know the exac t whereabou ts of such Spec imens as the

only examples of Pallas ’ Warbler (P lig/ lloscopus proregulus) and the

Mediterranean Herring Gull (Larus cac/iinnans) , that have been so

far detec ted within the l imits of the Bri tish I sles . Strange to say,

the Whooper Swan (Cygnus niusicas) has not been inc luded in this
fine series .



A New Reading for the Annulate Ancestry Of the
Vertebrata

HE question of the ancestry of the vertebrates being s ti l l
unanswered

,
anyone is at liberty to make suggestions. N0

new facts seem to be forthcoming to enlighten us ; we are dr iven
therefore to find new readings of the old. To those who seem all

theorizing , and are con tent to wai t unti l the new facts turn up, I

wou ld suggest the following questions : Are we sure we have read

all that the old fac ts have to teach us ? Have we arranged them
in every possible order , and are we competen t to deny that they
can yield uS any c lue to the solution of the problem ?

I ask these questions somewhat feelingly , because I have
recently lighted upon a new way of arranging the Old facts , and
I propose to offer i t to my fel low — zoologists for what it is worth .

This much
,
indeed, I c laim for i t , vi z . , that i t shows a way of

escaping from at least some of the di fficul ties in the way of the

annulate origin of vertebrates . I t provides us with another escape
from having to assume that the annulate ancestor , with its ventral
nerve-cord, turned over on to its back to become the vertebrate
with its dorsal nerve-cord ; and i t Shows how the notochord and

neural plate, those most Character istic of all vertebrate struc tures ,
might have been unsegmen ted from the beginn ing as secondary
developmen ts within an originally segmented body . I propose, in
Short, to Show how the assumption of a primi tive hirudinean as our

ancestral annulate enables us so to re-arrange the old facts as to bridge
over the gul f between the invertebrates and vertebrates with start
l ing ease . I do not affirm that our nearest invertebrate ancestor
was a hi rudinean . I only wish to Show how i t is conceivable that
a pr imi tive leech m ight have developed into a low vertebrate form
all ied to the cyc lostomes .

My attention was first direc ted to the hirudineans by the fac t
that the embryonic musc les of cyc lostomes and sharks are of the

same type as are the muscles of the leech . I am wel l aware that
histological resemblances are in themselves of no value to morphology .

I n this case the resemblance served to suggest the hirudineans as

the possible annulate ancestors of the cyc lostomes . As is

wel l known
,
they

,
l ike the cyclostomes

,
have no appendages , no
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setae, a r ich secretion of sl ime by the epidermal cells , and a

somewhat sim ilar method of feeding. I t was this las t fact which
defin itely r ivetted my atten tion . I t is true that i t appears trivial
enough at first sight , but

’

the longer i t is c onsidered,
the more

weight does i t seem to me to possess.

Described in general terms , both the leech and the cyclostomes
attack living prey by their mou ths , and bite into i t with buccal
teeth . I cannot recal l a single other instance of this method of

feeding , the nearest approach to i t being that of cer tain molluscs
which seize their prey with the radula. Elsewhere, we have limbs
modified into jaws in abundance, or pincers, or protrusible pro
boscides shot out and drawn back with the prey adhering ; or,

again
,
ten tac les capture food

,
or simple c il ia set up currents of

water and sweep particles of food into the mou th ; but only in the
leeches and the lower ver tebrates do we have

,
so far as I know ,

the

seizing of l iving prey in the manner described.

I t may perhaps be remembered that I have already, on several
occasions, expressed my conv ic tion that the profoundest morpho
logical transformations leading to the r ise of new groups of

animals can be traced to the adoption of new methods of

feeding. This appears to me such a sel f-evident proposition
that i t ought to be almost unnecessary to repeat it ,1 yet I am

not aware that it has ever been applied systematical ly except in
the two cases in which I have mysel f endeavoured to apply i t.
My maiden zoological treatise2 (apar t from a smal l preliminary note)
was an endeavour to Show that the primitive crustacean , whose
nearest existing relative is Apus, could be deduced from a chaetopod
annel id by its adeption of a browsing manner of li fe in such a way

that it could use its parapodia for pushing food towards and into its
mou th . I endeavoured to Show that the new and richer food-supply
which this co-operation of limbs and mou th yielded gave rise to a

new race
,
which could be shown to include not on ly all the existing

Crustacea with their marvellous wealth of varied forms adapted to
almost every conceivable environment

,
but also the tr ilobites and

the Gigantostraca. The somewhat hostile reception accorded to

this little work (which , no doubt
,
for many subsidiary reasons

, it
deserved), did not shake my conviction that the princ iple adopted
was sound

,
and that

,
in order to understand the essen tial morphology

1 One obj ection suggested to me is
, that the proposition assumes the inheritance of acqu ired characters . 0 11 this point I have already stated my views

(Nature, vol . I . , p . 546 . but in the meantime it is worth ask ing whether it
really does assume anything of the k ind . Say that new pastures cal l for a new method
of feeding , which , again

, requires certain structural adaptations, can the r ise of thelatter not be explained by a process of natural selection
,
the new requirements for

success in l i fe weeding out al l whose congen ital variations were not in the required
direction ? For my own part

,
I can see no difficulty in bel ieving in inher itance. The

objection as to the absence of proof begs the question as to what is meant by proof.
2 The Apodidae. Nature Series . London Macm il lan Co . 1 892 .
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of any group of animals
,
we must

,
i f possible ,

discover the method
of feeding which caused the ancestral form to depart from its

c ongeners . Strong in this convic tion
,
therefore

,
I made a spec ial

comparative study of the Arachnida,
extending over four years , and

u ltimately endeavoured to Show 1 that their pecul iar morphology could
be explained in detail as an adaptation to their method of feeding.

I t was therefore only natural that any suggestion , even the

faintest
,
as to what migh t have been the primitive method of feeding

o f the ancestors of the vertebrates should lead me at once to see

whether the same principle could not be made to apply again .

Was i t not possible to deduce the typical low vertebrate from a

h irudinean by a ser ies of structural modifications resul ting from a

further developmen t of the leech-method of feeding ? NO one will
deny that such a possible solution was worthy of investigation

,

even though he may not be so conv inced as I am that morphology
is an aimless pursu i t unless i t go hand in hand wi th physiology .

Although most zoologists admi t this latter as a pious opin ion ,
in

prac tice i t is too often ignored,
as may be gathered from the fact

that every attempt to discover the ancestry of the Vertebrata,

with which I am acquainted,
has been based solely 0 11 struc tural

s imilari ties
,
while the func tions of the struc tures themselves have

been treated in a most arbitrary fash ion . For example : the

cen tral nervous system of the Araclm ida is said to have be

c ome the cen tral nervous system of the Vertebrata ,
with an

entirely different organism to be innervated. The intestine of the

king-crab is said to have been lost in the spinal cord of the

Vertebrata
,
and a new one has been prov ided ; the sheath of a

protrusible proboscis is turned into the vertebrate notochord ; old

months may close and new ones open ,
and so on . Continu ity of

func tion is apparently of very secondary importance, while similari ty
o f structure or of mere posi tion relative to other organs is of prime
importance. I do not call this physiology and morphology going
hand in hand. I t seems to me more like physiology being dragged
by the neck

,
while the morphologist demonstrates the per fec tion of

his struc tural resemblances. Hence
,
all the arguments to which we

have hitherto been accustomed have seemed to me from the first to
be hopeless . I t is not alone to the discovery of similari ties of

struc ture thatwe must look for c lues to evolutionary progress , but
rather to the development of new functions in response to some

probably gradual change in the env ironment, these new functions
leading , whether by selec tion or inher i tance, or both together

,
to

modifications of s tructure
,
subjec t always to the physical laws of

the environment .

1 “
Comparative Morph . of the Galeodidae.

— Trans . Liuncan Soc , vi . , pp . 305 -417 ,
1 896 .
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I n what follows , therefore , I propose to apply the last-named

method. to the Hirudinea,
and to enqu ire whether the structural

changes which m ight be expec ted to follow from a further develop
men t of their method of feeding would not transform them intoVerte
brata. I am qu i te aware that the argumen t itsel f may from first to lafst
be merely an academical discussion without direc t value to Morpho
logical sc ience. But i t has been suggested to me that merely as an

essay in Physiological adaptation , espec ially as i t is here applied to
‘ burn ing ’ question ,

i t may do good, by calling attention to this
method i tsel f, and perhaps lead to usefu l discussion as to the sound

ness of the princ iple and the exten t of its applicabil ity .

Let us then assume a race of hirudineans not yet so spec ial ised
as our medic inal leech with its dorso-ven tral ly flattened . body and
terminal sucker

,
probably a further Spec ial isation of this flat ten ing .

We will assume that they lived freely in the open sea
,
chasing their

prey with true serpen tine motion
,
and attacking it with open mouths ,

armed with buccal teeth . Let us assume

'

that this method of

Obtain ing food was eminently successful, 11 0 very arbitrary assump
tion

,
because we may , as a rule, assume that a new method Of feed

ing is adopted,
because a rich and hitherto untapped food-supply

O ffers itsel f . Let us
,
then ,

consider how such an imals as we have
pic tured

,
Viz .

,
free-swimm ing rapac ious leeches, might possibly de

velop,
given an abundan t food-supply .

The first results wou ld be growth in size, larger mou ths and more

teeth .

1 These would lead to a very importan t change in the

charac ter of the diet— viz . , to the swallowing of a great deal of solid
food. Smal l animals wou ld be gulped down whole

,
while lumps

would be torn out of larger ones too big to swallow . Th i s c h an g e
w ou l d p r o f ou n d l y in f lu en c e th e a l im e n tar y sy s t em . Sol id
food demands a slow passage down the alimentary canal while i t is
being digested

,
and a ful l meal of such solid foods would en tail a

great distension of the anterior sec tion of the al imentary canal , the
u l timately di fferentiated stomach .

Now i t seems to me that a swollen anter ior portion of the

alimen tary canal , heavy with sol id food— and we have every reason

to believe that the ful l meal was a frequent oc currence— wou ld
necessi tate, besides the formation of a muscular stomach , other and

more profound changes in the organ isation . I n the paper above
referred to 0 11 the morphology of the Arachnida, I have endeavoured
to show that almost every detail of the organ isation of that group of

an imals has been profoundly modified by the necessi ty for adapta
tion to the full meal condition . U n like our hypothetical hirudinean
ancestors , the Arachn ida have never given up pni e blood sucking , and

1 The change from chitin to horn m ight be correlated with the change from the un i slam inate to the multilam inate epiderm is .
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to ensure the puri ty of the food have developed a beauti ful variety
of sieves and strainers to preven t any solid matter from passing into
the al imentary canal . Wi th this purely l iquid food, they manage
to distend themselves almost to bursting , by a kind of force-pump
action of the oesophagus . The effec t of this distension of the

al imentary canal upon itsel f and upon the other organs of the body
can be made to explain all the more important struc tural peen
liarities and variations in the Arachn ida. N0 single organ or

assemblage of organs has remained unaffected ; al l have had to adapt
themselves or protec t themselves . The whole form of the body 11
been changed

,
limbs have aborted,

and the respiratory and c irculatory
systems have been profoundly modi fied. So Obvious is this to any

one who studies the group from this point of view ,
that we are qui te

j ustified in postulating modifications and adaptations of the organisa
tion of our assumed hirudinean ancestor , not only to the ful l-meal
condition of its al imentary canal

,
but also to its more constan t load

of sol id lumps .

I n the Arachn ida
,
one necessary precaution was the protection

of the muscular and nervous apparatus against temporary incapac i ty
due to the distension of the alimentary system . This has been
brought abou t by a div is ion of labour

,
one region of the body under

taking the animal (locomotory and sensory) func tions , the other the
vegetative and digestive functions . The arachn idan body accordingly
is divided transversely by a narrow waist or diaphragm ; the alimen

tary Canal in the poster ior division can be distended to its u tmost
limit without pressing at all on the anter ior part. The question as

to which region Should be the animal and which the vegetative was
naturally settled by the fac t that the muscular apparatus of the

jaws and of the capturing limbs
,
and the ganglia of the great sen

sory organs were already at the anterior end of the body .

Now I assume — and in this assumption l ies my new reading of
the fac ts— that our supposed hirudinean had to undergo modifications
for prec isely the same end, viz . , the protec tion of the locomotor
func tions from the al imen tary . I again suggest that a division of

labour took place
,
the body dividing not transversely , as in the

Arachnida
,
but longitudinal ly

, i . c.
,
into a dorsal and a ven tral hal f ;

and then
,
that the dorsal hal f had to protec t itsel f from the

ventral .
W e wil l deal fi rst of all with th is assumed div ision O f labour .

The weight of the distended abdomen pressing downwards upon the

prim i tive ventral nerve-cord and musc les would ser iously affec t

their working ; while, as some compensation for this loss of power ,
the dorsal neuro-muscular system

,
on which at any rate the

pressure due to gravi tation did not ac t, would be free to fulfi l its
func tions , and thus able to develop in order to meet the greater strains
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put upon i t , i f the assumed ac tive li fe was to be maintained.

Such a division of the body is the only one which affords not only
direc t con tinui ty , but also the c losest possible assoc iation

,
between

the dorsal neuro-muscular region and the great ganglia of the sensory
organs at the anterior end of the body . That such a division of

labour ac tually existed between the dorsal and ven tral halves of the

primi tive vertebrate body , the former being the muscu lar and

locomotor region while the latter was the vegetative region
,
is shown

by the transverse sec tion through the middle of the body of a low

vertebrate.

This, then ,
is our fundamen tal hypothesis : that , as our annu

late ancestors
,
rapac ious hirudineans , grew in size

,
and developed

larger mou ths and throats
,
a change of diet took place, in that smal l

an imals and lumps of solid food were swal lowed ; further , that the
new burden thus thrown on to the system led to a division of labour
between the dorsal and ven tral halves, the former tending to mono

polise the neuro—muscular func tions, the latter the vegetative. When
,

however
,
I refer to the transverse section through the trunk of a

vertebrate, and poin t to the fac t that such a division of labour ac tu
ally existed

,
I must not be thought to asser t that this w a s brought

abou t in the manner described,
only that i t is conceivable that it

m ight have been so brough t abou t. I assume that i t has been so

brought abou t merely for the sake of showing that if this is granted
i t would lead to further struc tural changes capable of trans forming
our hirudinean into a vertebrate .

I n all that fol lows
,
then

,
we have to keep before our minds our

soft-bodied vermi form ancestor with a longer or shorter anterior
sec tion of his alimentary canal distended by lumps of sol id food ;
the weight of this food pressing downwards , the dorsal musc les would
be sl igh tly easier than the ven tral , which would be seriously incapac i
tated hence a possible cause for the gradual di fferen tiation of the

two regions
,
the dorsal

,
as already stated

,
tending to take over the

an imal
, the ventral the vegetative func tions .

Now i t seems to me that the more highly differentiated the body
became in the direction suggested

,
the more necessary would i t be

to protec t the one division from the other. The primary div ision of

labour was supposed to be due to the constant weighting and periodi
cal distension of the alimentary canal wi th sol id food. The more

capac ious the alimentary canal became — assum ing its increased
developmen t as i t gradually acquired a region of its own — the

greater the possibility of distension . Thus the danger to the dorsal
region from being incapac itated by pressure from the ven tral region
is not removed ; i t is rather increased, unless the two regions are

mutually protected from one another .

I n the Arachnida
,
in which the distension is sometimes positively
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sudden contractions of the dorsal musc les . I ts subsequent develop
ment, as i t became invested with cartilaginous

“

and bony r ings , is
already within the vertebrate domain .

The spinal cord — Great muscular development is impossible
withou t corresponding nerve-developmen t. Hence it seems to me,

i f the division of labour here assumed is adm i tted
,
a nerve—strand

would develop down the m iddle between the muscular bands , not
necessarily as an al together new struc ture but as a new condensation
of elements probably already presen t . I have always hitherto been
of the opinion that the embryological nerve-plate, which subsequen tly
forms the well-known groove and neurenteric canal

,
was the remains

of larval adaptations but from the poin t of View now suggested i t
appears that the process might actually represent, in a very abbre
viated form

,
the gather ing together of the originally scattered nerves

wh ich supplied the dorsal muscular region
’

into a central strand for
more per fect co-ordination . Perhaps , also, since respiration in the

Hirudinea is effected solely by the skin
,
the neurenteric canal may

have been a temporary arrangement for aerating this importan t
nerve area as Sedgwick 1 and Van W ijhe 2 suggested long ago.

Be this as i t
"

may, the appearance of the spinal cord i tsel f,
possibly as a new developmen t of pre-ex isting elements

,
could be

considered as a natural consequence of the div ision of labour above
postulated. W ith regard to the great developmen t of the an ter ior
portion of the spinal cord,

the brain ,
we shou ld not be far wrong if

we referred this to a great improvement
‘

in the organs of sense

required by the new race of swift
,
rapac ious carnivores .

Concurren tlywith the development of this new nerve—cord
,
the

primi tive ventral nerve-cord of the annulate would be slowly de
generating , not only because of the transference of the chief muscular
ac tivity to the dorsal region ,

but because the ganglion ic chain i tsel f
would be posi tively incapac i tated from fulfi ll ing its functions
not only by the periodical distension but by the more constan t
pressure of the alimentary canal weighted with sol id food. I n

this c omparatively simple manner , then ,
I suggest that the prob

lem of the nerve-cords might be solved, and one of the difficul ties
in the way of the annulate ancestry of the vertebrates be avoided.

Of course
,
i t must remain a matter of opin ion whether the

assumptions here made are really preferable to the (to my m ind)
desperate hypothesis otherwise diffi cu l t to avoid, that our worm
ancestor turned over on to its back , that its ventral cord became our

dorsal cord
,
and that its old mouth vanished and a new one

developed.

Concurrently with these specialisations of the dorsal neuro

1 Proc. Cambr idge Ph il . 8 0a ,
iv. , p . 325 ; 1 883 .

2 Zool . Ana , 1 884, p . 683.
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muscular region ,
modifications would have been taking place in

the ventral vegetative region
,
always in adaptation to the new

func tions of the al imentary canal . This canal , besides being greatly
distended periodically , would almost always be weighted with lumps
of sol id food.

W ithin this ventral region we may suppose that , in addi tion to
the al imentary canal , we should have all the main trunks of the

c irculatory system , the excretory organs (segmental nephridia) and
the genital bodies . Let us see how the new burdens which we
imagine to have been thrown on the al imen tary canal m ight be
expec ted to affec t not only these, but indirectly also the respiration ,

which is always closely assoc iated with the c irculation .

The Circulatory System.

— In the paper on the Arachnida
above quoted I have already given an outl ine sketch of the profound
changes which the method of feeding of the Arachn ida has necessi

tated in the c irculation of the different arachn idan fam il ies. No

less striking should be the changes produced in the c irculation of

the pr imitive vertebrate when a fully distended stomach pressed
against the developing notochord dorsally

,
while ventral ly and

laterally i t stretched the skin to its ful lest extent. We are justified
in assuming that the pr incipal blood-vessels of our hypothetical
hirudinean ancestor ran longitudinal ly . I suggest that the dis

tended alimentary canal would ser iously hinder the passage of blood
along these vessels

,
and we m ight expec t a congestion both in fron t

of and
'

behind the obstruc ting swelling of the al imen tary canal . The

anterior congestion of the vessels is that which alone concerns us .

I t would lead to their distension both transversely and longitudin
ally , the latter distension being accompanied by some degree of coil
ing. I t is further conceivable that at some portion of the congested
system a thickened muscular tunic would be developed to com wi th
the difficul ty , the thicken ing tun ic perhaps involving the coils , so
that a spec ial ised heart might be developed, capable of forc ibly
pumping the blood past any such obstruc tion as the al imentary
canal could cause. That the an ter ior and not the posterior conges
tion would give r ise to the heart we may infer from its proximity to
the central nervous system , which would, doubtless , be in some way

connected with the musc les causing the pulsation of the primi tive
vessels.

Respirat ion.
-The intimate connec tion which exists between

the c irculation and the respiration is so wel l established that it needs
no emphasis here. I cal l atten tion to i t merely to show that , i f the
mechanism of the c irculation became localised, as suggested, at the

anterior end of the body , so the respiration would tend to be local
ised near the hear t . Here again the diffused cutaneous respiration
of the Hirudinea

,
with their capil laries even entering the epiderm is ,
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might supply us with the possible condi tions out of which the
breath ing organs of the early ver tebrates could have developed.

While the stretching of the ventral and lateral skin by the dis
tended stomach would hinder c irculation in the areas thus affec ted,

the pulsing of the increasingly power fu l heart would distend the

cutaneous vessels nearest to i t , in the neck region . Hence a

possible origin of the external gills . At the same time
,
the rapid

swimming through the water with the mouth frequently , i f not
always , open for the capture of prey , would keep an almost constant
supply of fresh water in the pharynx . Here

,
also

,
we should

,
on

accoun t of its proxim i ty to the heart , expec t a subsidiary respiratory
sur face to develop . The ac tual processes which would lead“

to the

union of the inner and outer respiratory sur faces by means of gill
c lefts , i t is not easy now even to conjec ture. The best suggestion
which occurs to me is

,
that they may have been due to the well

known princ iple of the increase of respiratory sur face by pl ication ,

which would inev i tably br ing the por tions of the inner and ou ter
surfaces into increasingly c lose proximi ty . We can

,
however , readily

estimate some of the advantages of this developmen t. The c lefts
would insure a fresh stream of water through the pharynx , this
stream would aerate the poster ior of the ex ternal gills

,
which

,
in

rapid swimming would be folded back against the body , and thus be
screened from the necessary contac t with the medium by the anterior
gills . Lastly , the c lefts afforded retreats into which all the external
gills ultimately withdrew

,
their presence on the exter ior being a

hindrance to locomotion
,
and a source of danger in the even t of

attack .

Ex cretion — In the more primi tive of the hirudineans, the
segmen tal organs (nephridia) are arranged laterally along each
side of the under sur face of the body . I t would of course be

imperative to protec t these from all injurious pressure from the

distended alimen tary canal . I n order to escape this
,
their relative

position might have been changed
,
and changed in the following

way . The downward distension of the alimentary canal might be
expec ted to force the two rows of pr imitive nephridia apart un til ,
instead of lying laterally below the alimen tary canal

,
they would

come to lie lateral ly above that organ . This
,
we m ight suppose,

would be the first change of posi tion
,
brought about perhaps

mechanically and also perhaps partly physiologically , inasmuch as

the downwardly pressing intestine would permi t a slightly freer
c irculation above it than below it. A further change would take
place when the organs became concentrated behind the stomach ;
again

,
no doubt

,
in order stil l further to escape from pressure from

that organ .

The reproductive bodies — There is no difficul ty in under
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standing how the same fac tors which concentrated the kidneys
behind the stomach would also assign the same place to the gen ital
bodies . I n the Arachnida the genital bodies have to accommodate

themselves to the spaces le ft among the caeca of the alimentary
system .

The body-cav ity .

— There has hitherto been no satisfactory
reconc i liation of the embryological facts that , while the neural plate
and notochord,

the two most characteristic vertebrate struc tures
, are

prim itively unsegmented
,
apparently indicating an unsegmented

ancestral form
,
the body-cavity appears as a definite series of

coelomic cav i ties in Amphioxus) apparen tly indicating equally
emphatically that the ancestral form was segmen ted. A confusion
of types

,
i f ever there was one Now I make hold to suggest that

the assumed modifications here sketched supply us with a possible
solution . The series of archenteric cav i ties which ,

in our annulate
ancestors

,
enc ircled the body below the skin

,
were gradually prevented

,
in the early vertebrates

,
from invading the dorsal region ,

because that region in becom ing secondar ily spec ialised into a

neuro-muscular region , essen tial to the free li fe of the larva,

was developed a s early as possible in the ontogeny . Hence , in the

embryo
,
the metamerism is confined to the vegetative region ; its

invasion of the dorsal region is secondary , in that a gradual impress
is made upon the original ly unsegmented notochord and on the

points of depar ture of the spinal nerves by the segmen ted muscles
and developing skeletal rings .

The moving forward of the anus and the coiling of the

alimentary canal — The periodic distension of the stomach
,
by

stretching the walls of the body
,
would tend to form a space into

which the rest of the alimentary canal would gradually withdraw ,

simply from following the direc tion of least pressure . This process
migh t be furthered by the addi tional advantage to the animal of a

tail which could be used as a purely locomotory organ unhampered
by any other organs. For i t is obvious

,
on the one hand, that a

rectum periodical ly charged with more or less solid faeces , the
residue of the sol id matter swallowed,

would seriously impede the
free movements of such a tail

,
whi le, on the other hand,

the dis

tension of the middle body, h indering the original serpentine motion
by which our annulate ancestors progressed through the water ,
would lead to the necessi ty of gradual ly spec ial ising the tai l as the
chief organ of locomotion . The forward movemen t of the anus and

the coil ing of the intestine would therefore be natural results of

this new differentiation of th e body into a swol len anter ior portion
and a flexible tai l (of . the developing tadpole) .
Before concluding

,
I wish again to emphasise the dri ft of this

article, which is simply to suggest a possible method by which the
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gulf which separates the invertebrates from the lowest vertebrates,
the cyclostomes , can be bridged. I do not see how i t is possible to
demonstrate either the strength or the weakness c f the particu lar
br idge here sketched. I t is enough i f it is merely kept in m ind as

a hypothesis , that is by those to whom i t appeals. Beyond sug

gesting this possible method of bringing abou t the more fundamental
morphological changes which transformed the inver tebrate into the

vertebrate, the hypothesis does not profess to go ; the subsequen t
developmen t of skeleton

,
l imbs

,
jaws, teeth , &c .

,
belongs to vertebrate

morphology as such .

One possible test , viz . ,
that of direc t transition forms

,
is entirely

lacking . I f anything, however , th is favours our argument. For

i f there be any truth in our suggestion we could hardly expec t to
find transition forms

,
at least certainly not fossi lised, for such

hirudinean ancestors would naturally be soft-bodied,
and

,
by the

time the notochord was developed in the manner sketched
,
they

would be no longer hirudineans but pr imi tive cyclostomes.

One c lass of vertebrate, however, we do find, which is apparen tly
lower than the cyc lostomesf

— Aaatphioxzcs and the Tunicata . Though
these have long been recogn ised as related to the vertebrates

,
their

posi tion in the chain of evolu tion has been matter of endless con

troversy ,
for the obvious reason that the order of the chain is not

known . I t seems to me that the l ine of development from the in

vertebrate hirudinean to the vertebrate cyc lostome which is here
suggested would assign them a natural posi tion . They are not true
l inks in the ascending chain , but forms which have branched off and

become differen tiated
,
aga i n

,
b e i t s p e c i a l ly n o t e d,

in adap ta t i o n
to a n ew m e t h od o f f eed i n g . We postulated for our earliest
ancestors when they were just turning in to ver tebrates , an ac tive
free-swimming life, catching and devouring food with gaping jaws ,
and consequently with a stream of water flowing through the

pharynx and out at the gill -sl its, kept up by rapid swimming
through the water . This constan t stream of water through the
pharynx would carry along with it innumerable smal l partic les of

food
,
which might with advantage be caught and turned down the

oesophagus . I t seems probable that all the early vertebrates de
veloped an organ for th is purpose, the endostyle

,
the partic les

perhaps attrac ted by and adher ing to a sl imy secretion which was
then worked by c il iary motion into the oesophagus. Now

,
ei ther in

spec ial regions where these small particles were unusually plen ti ful ,
while larger prey requiring great exer tions

”

and the use of teeth was
scanty , or among very young forms not yet strong enough to attack
prey with mouth and teeth ,1 this passive method of feeding was
nearly sure to be adopted by a certain number of individuals as

1 The larval amph ibian has acquired a browsing herbivorous diet.
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their normal method,
and by becoming highly spec ialised may have

carried those who were otherwise on the upward path of vigour and

rapac i ty back into a quieter li fe. We may qu ite agree with Brooks
that the free-swimming tunicates show no sign of degeneration ,

that
is

, j udged by themselves, and we may admi t their perfec t adaptation
to their method of l i fe ; but, none the less

,
according to our argu

men t , the line of their development leads to the seden tary tun icates .

Further , i f there is any truth whatever in our sketch of the rise of

the notochord
,
we must bel ieve that the ancestors of Appendiculm

'm

once chased and seized prey with their buccal teeth , and swallowed
more or less solid food , leading to per iodical distension of the

alimentary canal . All th is has been lost ; the sei zing apparatus has
vanished

,
and the al imentary canal requ ires to put forth no further

serious digestive efforts, as the food—particles which dr ibble to i t are
easily disposed of.

We should then perhaps have to regard Amplzioxus and Appendi
malaria as two distinc t and separate offshoots from the advancing
army of the new race,

‘

in both cases enticed
,
as i t were, on one side

to abandon the rapac ious method of feeding for the easier and more

passive method above descr ibed.

I have already suggested that no fossi l transition forms between
hirudineans and cyc lostomes cou ld be expec ted, and as a matter of

fac t
,
on turn ing to palaeontology , we find that when the palaeozoic

vertebrates first appear they appear suddenly
,
as prim i tive fish without

jaws or

.

paired limbs . Only one form
,
P alacospondylus of Traquair

,

from the Old Red Sandstone, is c laimed to have been a cyc lostome

or lamprey . That only one such form is found,
while the rest are

shark — l ike in shape with heavy armour , does not seriously affec t our
argument . For we have no di fficulty in assuming that the lamprey
with its unarmoured skin is more pr imitive than these shark-like
forms with their heavy defensive armour . Further , I should con

clude that these armoured sharks implied the presence of un

armoured forms , which for that reason have left no remains . I

should regard the armoured forms as hav ing arisen as offshoots from
the active advanc ing race— offshoots which have retired to a more

peaceful li fe behind their secondarily acquired defences . I feel
obliged to assume that these armoured sharks were so far degen
erate forms and were not the ancestors of the lat-er unarmoured

true sharks , because I think that heavily-armoured creatures have
prac tically ceased to advance . According to the princ iples here
adopted, that the acquiremen ts of new func tions lead to structural
adaptat ions , we see that passiv i ty , or even activity i f l imi ted to

narrow grooves , must be fatal to evolutionary progress . The

Gigantostraca which have died out, with the exception of the

stationary Lz'wm l'zzs
,
are (pace Gaskell) examples of this . Further ,
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when we pic ture to ourselves the nature of the altered character
in the struggle for existence which the new race introduced
with their swift movements , their gaping jaws and pointed teeth ,
i t is not aston ishing that some forms should develop armour , even
at the r isk of degeneration . On these poin ts , however , we may

hope for further light from palaeon tological research .

This
,
then

,
brings my argumen t to a c lose. I am aware that

many of the points m igh t have been more elaborately treated, but
enough , I think , is con tained in this sketch to serve all presen t
purposes. The argument is qui te c lear , and so far as I can see

consequential . W hat i t is worth is another matter . I
,
for one

,

suspend my j udgment .
HENRY M. BERNARD.

STREATHAM, S.W .
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the subjec t

,
and who since 1 8 7 9 have found many of the spec ies

which were expec ted to occur , very few addi tional observations have
been published. But i t is hoped that the impetus given of late
years to microscopic work wil l result in more naturalists directing
their attention to this undeveloped side of coun ty floras.

I t may perhaps serve a useful purpose to direc t attention
,
under

the differen t groups of Cryptogams , to the work that sti l l remains to
be done in Ken t , and to men tion under each , the districts that have
not yet been searched, so far as I am aware, and which are therefore
most l ikely to repay investigation .

1 . Mos se s.

— Since 1 8 7 9 twenty-seven spec ies have been found
new to the county , but there still remain a number which have been
suggested as likely to occur in Ken t , since most of them have been
found in the neighbouring counties of Surrey, Sussex , or Hamp
shire. There are, however , some parts of the W eald of Ken t

,

espec ially those on the Sussex border
,
which have not been fully

explored, but which may yield some of the moorland ‘

spec ies. This
is evident from the recent researches of Sir James Stirling

,
who has

added several spec ies to the county flora from the neighbourhood of

Goudhurst . The mosses yet unrecorded are those l ikely to occur on

hilly woods and moorlands, rocky shores, damp sand-rocks, and damp
sand-hills near the sea.

The shores of Kent , between Dover and Deal , and the sand

dunes on the east coast, as wel l as the marshes on the nor th coast
of the coun ty, may be expected to yield several spec ies . This par t
of Ken t

,
as wel l as the parks and woods abou t Canterbury

,
and

between Ashford and Appledore, and in the neighbourhood of Cran

brook and Hawkhurst , and between Maidstone and Chatham and

Sittingbourne
,
and between Wye and Folkestone

,
have not

,
I bel ieve

,

been thoroughly explored, and wou ld probably furnish other spec ies.

The best time to search for mosses is from September to May ,

choosing as a rule damp days after showers
,
when the fol iage is

expanded. (A l ist of the spec ies likely to occur in Kent is appended
to this paper .)

2 . Sc al em os s e s .

~— The spec ies unrecorded for the county are

chiefly those which grow on damp sand—rocks and in boggy woods
,

and these also must be looked for near the Sussex boundary
,
or in

the neighbourhood of Ashford. The best time of the year to search
for them is from February to April . (A l ist of those that may

possibly be found in Ken t is given below . )
3 . Fu n g i — The number of spec ies of Fungi occurring in Ken t

is comparatively large
,
but several parts of the coun ty , particular ly

the districts alluded to under mosses
,
sti ll need exploration . The

groups wh ich are still very badly represen ted are the Myxomycetes
and Gasteromycetes , and some groups of the Con iomycetes

,
Hypho
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mycetes, and Ascomycetes, espec ially the Tuberacei. (A list of

these groups is appended. )
The best time of year to search for Fungi is undoubtedly from

July to November , al though some may be found during the rest of
the year .

The Tuberacei are probably neglec ted because very little indi
cation oi their presence underground is to be observed except by the
eye of an expert. On digging up the mould under oak and fir trees
their presence may sometimes be detected when the dead leaves are

scraped away , by the appearance of a mycelium on the top of the

soi l , but more easily perhaps by the fac t that the mould when dug
up exhibits here and there firmer masses, due to its being com

pacted together by the nearly inv isible mycel ium , and these lumps
when broken open show the more or less globular fungi inside.

4 . L i c h en s — The Lichen flora of the county is by no means
exhausted. The subalpine and alpine spec ies are those in which the
coun ty flora is naturally defic ien t

,
although singularly enough the

gravel beach at Lydd, which is only a few feet above the sea level
,

furn ishes a larger number of subalpine spec ies than any other part
of the county. Spec ies which in Devon and Cornwal l occur on the

borders of Dartmoor are here scat tered over small prostrate bushes
which

,
dwarfed by the rough winds that sweep over the level ground

of Romney Marsh , rarely reach more than a foot and a half in
height .

The other groups that are not well represen ted are those which
might be expected to occur on l imestone walls and old ruins and on

aged trees in parks. The limestone distric t of the Lower Greensand
and the wooded distric ts alluded to under mosses, are those most
likely to furn ish spec ies new to the coun ty .

As a rule wooded distric ts a few m iles from the sea are the

richest for l ichens, espec ially in damp val leys and on isolated trees
exposed to the light and air. Oak trees in particular are furn ished
wi th a great number of spec ies . W i thin a radius of abou t twen ty
m iles from London ,

lichens are
,
as a ru le, imper fec tly developed, the

smoke of towns being particularly detrimental to their growth .

Where lichens are abundan t
,
as a rule, the SW . side of a tree is

the r ichest
,
and the SW . s ide of the county is l ikely to yield more

than the eastern .

5 . Mar in e A l g ae — No list of the marine algae of the county
has been publ ished so far as I am aware. Mr J. T. Neeve of Deal
has explored the neighbourhood of that town with remarkable
success , having detec ted a spec ies new to sc ience, Conimophg/llum

Bufi
‘

hami , as yet found nowhere else, although the seaweed Nita
pkg/Rum laceratum

,
upon which it is a parasite, is qu i te a common

spec ies on the English coast . The neighbourhood of Folkestone
c
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and Sandgate has been explored by Mr J . Cosmo Melvill and

myself , but the rest of the coast is , I bel ieve, entirely unexplored.

Only about 1 1 0 spec ies out of more than 7 5 0 British spec ies have
as yet been found in the county , al though at least 5 00 of the Br itish
spec ies m ight reasonably be expec ted to occur. The richest places
are , as a ru le, muddy estuaries , the Open sea where streamlets ,

run

into it , Zostem beds, and rocks exposed at low water . Also places
where two tides meet , as at Whitstable. The shel ls dredged by
fishermen often have deep-water spec ies attached to them .

The l imi t of the northern spec ies on the east coast of England
still needs accurate determination ,

one of these
,
Monastroma Blyttii ,

having been found as far south as Deal . On the western coast
several of these have been traced as far sou th as Anglesea

,
but on

the eastern coast , where the influence of the Gul f Stream is far less
felt

,
they might be expec ted to extend further sou th , and the coast

of Kent m ight furn ish important data on this poin t.
That this group of plan ts affords an excellen t field for work is

,

I think , evident from the fac t that a smal l band of British algolo

gists
,
less than half a dozen in number , have succeeded in nearly

doubling the number of British spec ies known in 1 8 5 1
,
raising

them from 400 to abou t 7 5 0 in 1 8 98 . This has been done, chiefly ,
by searching for the spec ies known on the adjacen t shores of

Norway and France, but not in England. The majori ty of these
have been found in England and Scotland, but several deep-water
spec ies yet remain to be discovered.

6 . F r esh W a t er A l g a e — A few local lists of fresh-water
algae , inc luding diatoms and desm ids, have been published, but

these only furnish a very smal l proportion of the possible number
of spec ies that should occur in Kent. The best localities for search
are the brackish and fresh-water marsh di tches from Gravesend to

Pegwell Bay, and those around Minster near Canterbury
,
also the

ponds and ditches of the Weald and Gaul t, and the spr ings issu ing
from the Chalk hills . The m il itary canal near Hythe and the

d i tches in Romney Marsh should afford many spec ies. Spr ing and
autumn are

,
as a rule, the best time to collec t them . I n summer

the growth of aquatic plants is often so luxurian t that many spec ies
are hidden .

I t is necessary also for the collector to remember that many
Spec ies, such as Spirogym ,

which are not easily determ ined except
when in fructification ,

often assume, when in that state, a yellowish
tint that would suggest decay and perhaps preven t their collec tion.

H i therto I have spoken only of the work to be done in the

county of Ken t
,
but much of the same kind of work requires to be

done in the other three counties.

I may perhaps take this Opportun i ty to direc t attention to
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another c lass of work which badly needs careful workers . I allude
to the l i fe-history of Algae, both mar ine and fresh-water , but
particularly the latter . We know but l ittle of the changes that
take place between the time that they disappear and reappear again .

W e do not even know whether some of the A lgae are not merely
stages of growth of others. This is espec ially true of those plants
in which only vegetative growth and reproduction are known

,
and in

which sexual reproduction is unknown . Anyone who would take
the trouble to cul tivate such plants as Pomhyr ldinm , C/woococcns ,

Oscillar ia ,
Tctraspo

f

ra
,
and Soltizogon

’lnm
,
and reveal their li fe-history

throughou t the year , wou ld add very considerably to our knowledge.

This would not be a difficul t task to those residing in the country
who cou ld check results obtained under cul tivation by observations
made in the local ities where the plants flourish. Those who reside
near the sea m ight attempt to solve some of the problems that are

still attached to some of the commonest mar ine A lgae. A m icro
scopical examination once a month or once a fortn ight during the
year might result in finding the cystocarps of Rhodyment

’

a palmata
,

the unknown tetraspores of some of the spec ies of Phyllophora ,
and

Ahnf ellt
'

a plicata ,
of Gigartina mamt

'

llosa
,
or of the rarer Bonne

maisont
’

a , and Sphaerococcus, also the fructification of Sphacelam
’

a

scopam
’

a
,
which , so far as is known ,

has never been found in this
coun try .

The cultivation of the common Laminariae from spores m ight
also throw some l ight on the li fe-history of these remarkable plan ts.

A l ist of the spec ies of British Marine Algae in which cer tain
forms of the fructification are unknown ,

is given in the Annals of
Botany, vol . v.

,
November 1 89 1 ,

No. xx .
Other branches of botanical work to which atten tion m ight be

directed are

( 1 ) The relation of the distr ibution of plan ts to water-sheds
,

geological formations , and chemical consti tuents of the

soi l , drainage, land carriage, agricul tural seeds , and other
causes .

( 2) The spec ial means by which di fferen t mosses rarely found
in fructification are propagated and distributed.

(3) The rate of growth of different Spec ies of l ichens.

(dc) The relation of Hymenomycetes and Gasteromycetes, and
other plants, to the roots of spec ial trees or plan ts.

(5 ) The spread of parasi tic fungi , injurious to plan ts , from wild
plants to cultivated spec ies of the same genus.

The l ist of the spec ies of mosses and scale-mosses which shou ld
be looked for in Ken t is here given . The l ist of the spec ies of the

Lichens and Fungi is not given
,
but only the names of the groups

that are least represented
,
but plan ts of which are most l ikely to be
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found

, since it is impossible to state with any degree of certainty
the spec ies that m ight occur .

E. MORELL HOLMES.

PHARMACEUT ICAL Socrarv’

s MUSEUM.

Sphagnaceae

Sphagnum sabsecnnclnm var . am' i

c nlatam ,

squarrosum var . teres,
molle var . Mn llem,

cuspidatum oar . pluma

s um ,

S. slmclam ,

S. lam
‘

cinmn,

Polytrichaceae
Polytr iclmm go

'

acile
,

Peaty heaths .

Buxbaumiaceae
D iphyscium f oliosum, Shady sand rocks.

D icranaceae
Seliger ia r ecur /valet

,

Brachyodns tr ichodes,
Ceratodon cantons

,

D icranum spnm
'

um
,

D ilm
’

chmn tor tile
,

Campylopas brevlpz
'

lns,
longipilns,

C. sabu la lns,Fissidentaceae
Fissidens r ivularis ,

crassipes,

Grimm iaceae
Crinwnia orbic alarls ,
Campyloslelt

’

nm saxicola
,

Tortulaceae
A cau lon tr iquotrnm ,

Barbu la spad icea ,

Cinclidolns r ipar ins ,
Pollia asper zl la ,

P . cr inila ,

P . vir idzf olt
’

a
,

P . Wt
'

lsoni
,

Tortil la alrovirens
,

T. angustata ,

T. canescens,

T. r zlra lif ormis ,
T. Vahliana

,

Tv'ichoslonmm tortuos um,

Orthotrichaceae

Or lhotr ichnm oblnslf olizmn,
pallens .

O. pn lchell
'

am
,

O. pnnn
’

lum ,

O. Schimperi ,

Funariaeeae

Ephemer um cohaerens
,

E . sessi le
,

Funar ia ca lcarea ,

F. microstoma ,

}Sandstone boulders in damp woods .

Walls or banks .

Boggy heaths .

Stone pits in the weald .

Boggy heaths.

Damp sandy roadsides .

Under overhanging rocks in stream .

Limestonewallsnear
,
or on stones in , streams.

Limestone wal ls .

Shaded sandstone boulders .

On the top of c liffs near the sea.

Calcareous stones in or near streams.

Sides of rivers on woodwork .
on sea-c li ffs .

High exposed banks.

Ledges on sea c- liffs .

Sandy shores .

Damp chalky or calcareous banks .

Limestone banks andwalls, in hilly districts.

Roots of trees .

Trunks of trees .

Moist banks .Fal low fields .

Limestone banks .

Damp depressions on heaths .
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Bartramiaceae
Bar lranu

’

a stricta
, Upland hedge banks.

Bryaceae
Orlhodonl inm gracile, Rotten tree stum s and sand-rocks .

IVebera Tozem
'

, Damp c layey sha y banks.

Bryum I'Varncnm,

g
'

Damp sandhills near the sea.

B . l77c7tsl7'e,
B . inclinalnm,

Walls.

B . 77l7
’

g7
’

7703 77777, Damp banks and bogs .

B . 0177 0 7770 7 777
,

Heaths.

111 777 77777 7 7pm £77777 , T1 ee-stumps often submei cred by streams.

11 . subylobosum,
Bogs and marshes

Hypnaceae
Cyl

flndrothccinm concinnum,

Pylaisz
'

a polyantha ,
B7 '

r7chylhccz
'

7 77 77 ca 77026517 0,
sr7leb7'osa777,

Eicrhynch inm Spec iosum,

A 7 7zbl7ystcg7 77777 7
1777 777 777,

A . Kocl77
‘

7
,

Hypan 777 7777770776 773 ,
H . (179777770 7 777,

The names here given are those British
Mosses by D ixon and Jameson .

L ICHENS
The following genera are those which are but slightly represented as yet in the

Kentish Flora, but what might be expected to afford new spec ies for the county . Atpresent 1 81 spec ies, exc lusive of var ieties
,
have been recorded.

Collemei Lecanorei

Col lcma . Lecanora .

Collcmopsis. Lecideinei

c logi77 777. Lecirlca.

Gal icici Graphidiei

Sphinclr ina . L ithographa .

Trachy l
'fa . Graplvis .

Cladodei 017697 07pha.

Bow /77yeos. A rtizonz
’

a .

Cladonz
'

a . Pyrenocarpei

Parmeliei Endocarpon .

Pawnel ia . Verrncar ia .

Sqaa777a 7
'

7
'

a .

P lacodianz.

The majority of the genera mentioned are l ikely to afford only one or two new

spec ies for the county , but the genera Lecanma , Lecidea , A 7 llzon7a , and Ver 7 77car 7
’

a

might afford a considerable number to a ca1 eful observe1 .

SCALEMOSSES

Lej eania l ll aclcai l, Tree trunks .

L . calyplr lfolia , Furze stems and rocks .

Porella pinnala , Trunks and stones occasionally submerged.

P tz
’

l7
'

7l 7
'

77 777 cil ia 7‘e
,
. Heaths .

Tr ichocolca lomcn lella , Damp woods.

C6177777102777 calcnulala ,
Sand rocks .

777 77l17fl0 7 a Shady banks or woods .

C. c777 777f ol 7
’

a , Damp rotting prostrate trunks .

C. Francisci, Damp heaths.

C. 11777777 773 , Bogs .

C. Sph agni, Or Sphagnum .

C. (10 77 777177777
, Damp sand 1 ocks .

C. T77rne7 '

7
’

,
Ditch banks 0 1 loamy or clayey sand.

Scapania 7 03 777777774 0 , Shaded 1 0 .cks
Aploz ia Damp loamy bank s .

A . lanccolata
, Dripping sand rocks

Chalk hi lls.

Tree trunks .

}Damp stony fields and tree-roots .

Damp shaded stones and tree roots.

Damp trunks of trees.

Marshy meadows .

On bare places on damp heaths.

Bogs.

adopted in the Students
’

Handbook of
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Aploz
'la

J77nge7
~
777annia lycoporlwules

,

baibala

J. porphyroleuco ,

J 177307 077ata ,
Saccogyna viticu losa,
Nardia adusta ,
N . Funckii ,
N . hyalina,
Fossombrom

’

a

Pelalophyl lnm Ralf s7
'

7
'

,

Pallaoicinia Lyclli i,
Aneur ia palmala ,

Ane777
'

7
’

a latzf rons,
D 7777707

't7
'

e7
'

a 77 7797777 ,
Targion

’la hypophyl la ,
Riccz

'

ocarpus natans ,

Sphaerocafioas 7587 7 0877 73 ,

[July 1898
On the sides of subalpine streams .

Clayey banks .

Shady banks .

On damp mossy banks .

On banks in woods .

On damp shady banks of cuttings .

Shaded sandstone rocks.

On heathy soi l or stony woods.Growing in Sphagnum .

Damp ground in fields or woods.

In damp hollows of sand dunes .

Dripping sand rocks .

O11 dead trees in damp woods.

On naked ground near streams .

On shaded banks of streams .

On earthy ledges of rocky hedge banks .Floating in marsh ditches .

In c lover fields .

The names here given are those adopted in Cooke’

s
“Handbook of British Hepa

ticae.

” Most of the species mentioned are l ikely to occur in the SW . or central parts
of the county in wooded hilly districts , especial ly where Greensand rock or clayey sand
OCCII I

’

S.

Hymenomycetes
Auricularini

Clavariei

Typhu la .

Gasteromycetes
Oclaviana .

M
’

elanogasler .

Hynwnogasler .

Myxogastres
D 7der 777a .

B ldg/ 777757 7 777 .

Physarum .

Bowlhamia .

75767770 7777 73 .

L7
'

coa .

Con iomycetes
Phoma .

Leplothyrinm.

Sphaeroncnz,

Spham
'

opsis.

D iplodia .

Hendersonia .

Septoria .

Excipu la .

A sleronta .

D iscel la .

Cory/ 77877777 .

Myxospor imn .

Gloeospor iam .

Spor ides7777
'

77777

P uccinia .

FUNG I

The names here given are those adopted in Cooke’

s Handbook of British Fungi . ”
An excel lent monograph of the British Gasteromycetes , by Mr Geo. Massee, has beenpublished in the Annals of Botany, vol . iv. , pp . 1 -1 03.

Porlisoma.

Uromyces .

Lecytkea .

Ustilago.

Hyphomycetes
I sa7’z

’

a .

Pachnocg/be.

Stilbum .

Tnbercn laria .

F 77sa7'7
'

777n.

D enalryphinm .

Hel7n7
'

n lhospor 7
'

77 777 .

Cladosporium .

D actyl lnm.

Sporotrichum .

Fnsispom
'

n 777

Ascomycetes
Pez t

'

za .

Tympanis.

Cenangizun .

Stictis.
A sco777yces.

Tuberacei, all the genera
Rhylt

'

sma .

Hyster ium.
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the name of Marnko, Chosen ,
or Ranchn (Fig. The body is short ,

r ound, or sometimes ovoid. I t is not compressed lateral ly , the

dorsal median part being flat. Scales few and irregular in number ,

and large in size. The head is large, short a nd round, and somee

times has many warts on i t , as in the following variety . The dorsal

fin is wanting, while the caudal fin is very large. The eyes are also
large . This variety does not attain a large si ze,

’

seldom exceeding
six inches in the total length . I t is very weak , so that great care

is required for its culture.

Next in beauty and fancy is the variety known by the name of

Shishigash
flra ,

Onaga ,
or Oranda (Fig. This var iety is char

acterised by the short and ovoid body, the presence of many «warts

on the head, and enormous development of the fins. The caudal
fin is espec ially well-developed, being longer than the body . I t is
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said that this variety was produced about fi fty years ago in Osaka
by crossing the preceding variety with the next variety . The fish

of this variety attains the length of about one foot . I t is more

hardy than the preceding variety and is easy to keep . There is a

subvariety called Hiroshima , the peculiari ty of which is the

presence of a large prominent wart on each side of the snou t.

W hen special attention is not paid to the rearing of the fish
,
warts

do not come out at all .

Nex t comes the var iety called 13771777 . or Nagasaki (Fig. The

body is elongated and lateral ly compressed
,
the head pointed, the

caudal fin very large, the other fins normal in size
,
and the anal fin

generally paired. This variety does not attain a large size, only

abou t the size of Marnho (Variety But it is very hardy . I t is

not so much esteemed as the preceding two varieties , and con

sequently small pains are taken in its selec tion .

The fourth variety is called Wale/in . I t is the common goldfish ,
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the least spec ialized form (Fig. The body is very much
elongated and compressed laterally, the scales are small and the

fins normal . The anal fin is sometimes paired
,
sometimes not.

The caudal fin sometimes is not divided laterally. This is the

most hardy variety , and attains a length of one foot or more.

The above-men tioned four varieties are the princ ipal kinds
of goldfish in Japan. Of course there are many intermediate
forms and subvarieties. The colours of the fish are general ly
crimson

,
red, vermilion ,

yellowish , and golden-yellow. Sometimes
we find fish with the colour and lustre of iron .

The so-called ‘ Telescope-fish ’

is not a Japanese variety , but was
introduced from China

,
after the war with that country.

As the coloured markings in the goldfish are considered as the

most important element of beauty , some culturists inven ted a way

of bleaching some parts of the coloured portion and so increasing
the beauty of the fish . This is done by the application of a fine

brush , soaked in a dilute solution of a chloride or chlorides
,
to those

surfaces of the body that they wish to bleach . This must be done
after completely absorbing the moisture from the spot . By this
method you may obtain fish with signs , letters, or characters bleached
out

‘

in the coloured portion of its body .

To keep choice goldfish large aquaria or ponds are necessary .

Smal l aquaria
,
running water, and cold water are not good for

goldfish . To keep a pair of the adul t goldfish , an aquarium should
contain at least eight gallons of water .

Besides the goldfish , the goldcarp,
the silver-checked carp

,
and

the golden Medaka are also reared as ornamental fish .

The goldcarp or Higoi is general ly kept in large ponds. I t is

very hardy and attains a length of two or three feet . There are

di fferent colours in this fish : brown,
golden yellow , vermil ion ,

pinkish , white, or variegated with black and red spots . This is a

variety of the common carp , and in Japan i t almost always forms a

propor tion of the embryos hatched out from the spawn of the latter.

The flesh of the goldcarp is far in ferior to that of the common carp
and is not good for food. Though the goldcarp prefers rather
muddy and stil l water , it thrives also in c lear water .

The silver-checked carp or Hokin is also a variety of the

common carp . I t is a very pretty fish ,
brown or greyish in colour ,

and has the cheeks with silver-l ike lustre. I t does not attain a

large size, being generally less than one foot in total length . This
var iety is not common , and is found on ly iIr Koriyama.

The golden Medaka belongs to a variety of Fundulus 8p ,
and is

only about one inch in total length . I t is general ly yellowish or
light verm ilion in colour

,
and being hardy is sui table for keeping in

smal l aquaria as a children ’

s pet. K . KI SHINOUYE.

IMPER IAL F ISHER IES BUREAU , Texvo.



The Progress of Research on the Reproduction

of the Rotifera

F the numerous problems presented by the Roti fera, none are

more important than those connected with the complex
reproduc tive relations of these animals. The extreme degree of

sexual dimorphism , and the prevalence of parthenogenesis to the

probable exclusion ,
in some cases , of sexual reproduc tion,

are striking
features which , while not without parallel in other groups , can

nowhere be more conven iently studied. I n spite however of the

great amount of attention which has been direc ted to the group ,
many points in their li fe-history are stil l obscure, while some of

the most fundamental facts have only recently been defin itely
ascertained.

I n Ehrenberg’s great work on the In fusoria from which our
exac t knowledge of the group may be said to date

,
the Roti fera are

described as hermaphrodi te, the convoluted excretory tubules having
been m istaken for the testes and their duc ts. While i t was soon

recognised by other observers that these struc tures had nothing to
do with reproduc tion , the view that the rotifers were hermaphrodite
appeared to be confirmed by K '

o
'

lliker
’

s (2) discovery of spermatozoa
within the body-cavi ty of Megalotrocha . Since the ovary and oviduc t
are completely shut off from the body-cavity

,
it seemed obvious that

these spermatozoa must have originated where they were found, and
indeed Ko' lliker described them as developing from nucleated cel ls
in the body-cavity . The first known male roti fer was described in
1 848 by Brightwel l (3) in the spec ies afterwards named in his

honour Asplanchna brighlwelli . In the following year the same

spec ies was made the subjec t of a carefu l monograph by Dalrymple
who recogn ised the complete absence of the alimentary system

in the male. I n 1 8 5 7 P . H . Gosse, in a wel l-known paper
described the males of ten spec ies and indicated their probable
existence in several other forms belonging to distinct famil ies of

the Roti fera. He affirmed the dioec ious characte r of the group as

a whole, and compared the degraded anenterous males with those of

the Cirripedia which had then recently been described by Darwin .

I n 1 897 C. F . Rousselet (27 ) gave a list of nearly one hundred
spec ies in which the male forms were known

,
and the number has

since been added to by Weber (29) and others .
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While in the great major ity of these cases the male di ffers from
the female not only by his much smaller size but also in the want
of an al imen tary canal and of the charac teristic rotiferan mastax

,

four spec ies are now known where this difference in struc ture
between the two sexes does not exist. I n the very aberrant
genera Seison (9) and P araseison which live as ectoparasi tes
on Nebalia

,
the male differs from the female only in the reproduc tive

organs. To these have recently been added the cases of Rhinops

vitrea (Rousselet 2 7 ) and Nolommata iucrnechi (Rothert 2 6 ,

Rousselet the latter being also a parasitic form living in
curious gall~ like excrescences 0 11 the alga Vaucheria. I n the last
named rotifer the males are only to be distinguished from young
females by very careful examination . While males are now known in
very many genera belonging to nearly all the fam ilies of the Roti fera,
a notable exception occurs in the case. of the family Philodin idae,
of which , as yet, only females are known. Mr Rousselet (27
suggests that possibly , as In the case of Notommata wernecki , the

males of this family may have been overlooked from their resem

blance to the females. He notes that ‘
resting-eggs ’

(the assoc iation
of which with the occurrence of males wil l be referred to below)
have been identified with more or less certainty by Janson (22 ) and
Bryce in one or two spec ies of Ca llidina . I t must be remembered
however that the Philodinidae have developed to the highest degree
a method of resisting drought al ternative to that afforded by the
resting—eggs , namely , the encystmen t of the adul t animals

,
and also

that exc lusively parthenogenetic reproduction is not unknown in

other groups of an imals Ostracoda and Cladocera) . I t is
,

therefore
,
by no means impossible that the male sex may really

be non-existent in many of the spec ies composing this family. Of

the difficul ty attending the search for male rotifers we have a

striking example in the case of Stephanoceros, where the recen t
discovery of the male (25 ) ~followed at an interval of not less
than 1 30 years that of the fam il iar and conspicuous female.

The great ac tiv ity of the male rotifers as compared with the
females i s a characteristic feature, not only in those forms where the
females are sedentary (Rhizota) , but even in the case of the most
powerful swimmers among the P loima. In Brachionus, Hudson and

Gosse ( 1 3) describe the male as leading “
a brief l ife of restless

energy
,
now darting from place to place so swiftly that the eye can

scarcely follow it, and now whirling round as i f anchored by its
curved foot and penis. I t often c ircles round the female, attaching
i tsel f now here , now there, and forc ing its companion to waltz round
and round with it

,
from the top of the phial to the bottom.

”

I n

these c ircumstances i t is a matter of great difficulty to observe the
actual process of coition . Brightwell only speaks of seeing the
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male Asplmwhna attached to the side of the female, and though
Dalrymple refers to the

“ introm ission of the male organ in to the
vaginal canal , i t would appear that this was rather an in ference
than an observation . Gosse however observed and described the

process of impregnation by the c loaca in Brae/77077773 . Cohn (6 )
observed in Hydatina the males adhering to any part of the body of

the females . He found spermatozoa in the body-cavity of the latter ,
and recognizing the improbabili ty of their having reached that
position by way of the c loaca, he was led to suspec t the existence of

a spec ial copulatory pore in the region of the neck . He was unable
,

however , to demonstrate any such aper ture. In 1 8 8 5
,
P late

investigating the same spec ies, stated that impregnation took place
by the pen is of the male perforating at any point the body-wall of
the female and injecting the spermatozoa into the body—cavity . A

s imi lar process had previously been described by Lang ( 1 1 ) in
certain Polyclad Turbellarians ; and i t is now known to occur in

several other groups of worms,
’

notably in certain Hirudinea where
it has been investigated by Whitman The last-named writer
names the phenomenon “ hypodermic impregnation , and gives a ful l
summary of previous observations on its occurrence in other groups .

1

M‘Murrich has since adduced evidence to show that i t occurs even
in certain I sopod Crustacea. P late’

s account, though doubted by so

great an authority on the Rotifera as D r Hudson ,
has been confirmed

by Maupas
,
whose important researches will be referred to below .

I t is not yet c lear , however, in what way the unarmed penis of the

male can perforate the tolerably resistant cuticle of the female ; nor
can i t be doubted that hypodermic impregnation is by no means

universal among the Roti fera,
for c loacal coition has been seen by

many observers , and has been figured by Weber ( 1 5 ) in Diglena

catcllina .

In several spec ies Ehrenberg descr ibed
,
besides the more usual

thin-shelled summer eggs
,
thick-shelled win ter eggs

,
which only

hatched after a long resting-period. Huxley
,
studying these in

Lacinnlaria applied to them the name ephippial ’ eggs
on the analogy of the sim ilar struc tures so named among the

Cladocem . He, however , fell into the error of regarding them
as mul ticellular buds like the gemmules of sponges or the

‘
stato

blasts of Polyzoa. Cohn was the first to offer what has since been
the generally accepted interpretation of these two kinds of eggs .

He observed that the produc tion of winter or
,
as he preferred to

call them,

‘

,
resting-eggs,

’

was always assoc iated with the appearance
1 Although Prof. Whitman’

s paper is entitled “ Spermatophores as a means ofhypo dermic impregnation ,

”

it does not appear that spermatophores are formed in

Hyrla l ina ,
the only roti fer in which the process has been observed with certainty . So

far as we know, such structures have only been observed in Pa raseison (P late , 1 4) and
in A splanchna helvetica (Masins ,
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of males , and he therefore conc luded that the ‘

resting-eggs were
produced after fertilisation , whi le the ‘

summer —eggs ’

(distingu ish
able by a difference in size into male and female eggs) were partheno
genetic . Partly from the fact that very similar phenomena were
known in other groups , espec ially in the Cladocera

,
these views

obtained general acceptance, despite the fac t that in h is later papers
(8 ) their author found i t necessary to point out some di fficul ties.

I t had already been observed that each individual female produced
only one var iety of eggs, male, female

,
or resting

,

’

during her li fe
time, and Cohn found spermatozoa in the bodies of females which
were laying male or female summer eggs, as well as in those lay
ing resting ’

eggs . Joliet, in his monograph on Melicerta

corroborated these observations, and after giving a careful summary
of the evidence

,
suggested that the fac ts m ight be explained by sup

posing that the sexually produced eggs hatched in to females which laid
‘
resting eggs. In 1 88 5

,
Plate ( 1 in connec tion with his discovery

of hypodermic impregnation
,

’

arr ived at the strange conc lusion that
impregnation was always abortive and withou t influence on the eggs .

He contradicted Cohn’

s statement that the spermatozoa in the body
cav it-y of the female were attrac ted to the neighbourhood of the

ovary , but found, 0 11 the con trary, that they disin tegrated within a

few hours after being introduced, withou t making any progress
towards reaching the ovary . By observing isolated spec imens he
c laimed to show that impregnation was without effect

,
male

,
female,

and resting-eggs being laid indifferently by impregnated and virgin
females. His explic i t statemen t that he obtained resting-eggs from
a female isolated from birth is in direc t confl ic t with the results of

later investigations. P late concluded that un interrupted partheno
genesis prevailed among the Roti fera, that the males were a vestigial
and superfluous sex , and that the abortive attempts at impregnation
were an atavistic phenomenon withou t present sign ificance in the

l i fe-history of the spec ies. I n 1 890
,
Maupas (1 6 , 1 7 , attacked

the subjec t by applying to the roti fers the methods of culture used

by him in his c lassical researches on the reproduction of the Infu

soria. U nfortunately only very br ief accoun ts of his laborious
experimen ts have been published

,
and many details of his procedure

are not explained. He found in the spec ies chiefly studied by him
(Hydatina senta) two var ieties of females , distinguished on ly by the
eggs which they produced, one kind laying eggs which gave r ise to
females

,
the other laying only male eggs .

1 The females of the latter
var iety alone were capable of being successfully fer tilised, and that

1 I t would be di fficult to find an exact para l lel to the cur ious sub-sexual di fferencebetween these two c lasses of females . That it is not accompan ied by any conspicuous
difference of size or structure is certain

,
but it wou ld be interesting to know whether

c areful measurements would not reveal a phys ical dimorphism correlated with thephys iological one.
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occurrence of resting-eggs is not confined to any one season of the

year, though the misleading term winter-eggs,
’

or even explic i t
statements of the erroneous view implied by it

,
are stil l current in

text-books. Joliet (1 0) observed that the males and resting-eggs of

Melicerta were much ,
more plentiful in dry than in wet seasons.

Maupas (1 9) reached the conc lusion that temperature was the deter
m ining factor in the case of Hydatin a , and that the sex of the off

spring was determined two generations in advance. He states with
great confidence the view that it is at the moment when the ovum
is differentiated in the ovary that the temperature influence deter
m ines whether i t shal l develop into a male-produc ing or a female
produc ing individual . His exper imen ts showed that while the

proportion of male-produc ing females hatched from eggs laid at

a temperature of 1 4
°
- 1 5

°

C. var ied from 5 of the total , i t
rose to 8 1 -1 00% when the temperature was increased to 26 -28 °

C.

Against this, Bergendal (2 1 ) and Wesenberg—Lund (33) have recorded
the occurrence in Greenland and Denmark respectively of differen t
spec ies of male rotifers in water at a temperature lit tle above zero ,

while Lauterborn poin ts out that the males of most spec ies are con

spicuously absent during the warmest months of the year . Nuss

baum (30) has recently subjected Maupas
’

results to a detailed
cr i tic ism and considers them inconc lusive. Working by similar
culture-methods, he c laims to have shown that nutr ition is the

determin ing fac tor . He found that females of Hydatina insufficiently
fed during the early part of their life afterwards 'laid on ly

i

male
eggs , while well-nour ished individuals produced female eggs . This
is obviously in harmony with other well-establ ished instances of the

influence of nutr i tion in the determination of sex .

Lauterborn (3 studying the seasonal variations of pelagic
Rotifera in the lakes and ponds of the U pper Rhine distric t , comes

to a conc lusion on this point differing both from those of Maupas
and of Nussbaum . He believes that the appearance of males and

the consequent produc tion of resting-eggs , in a word
,
the sexual

period
,
is normally recurrent in the life-cyc le of each spec ies , after

a certain definite number of parthenogenetic generations, and is on ly
secondarily modified by external condi tions, espec ially in the case of

those spec ies which have left the relatively stable environment of
the large lakes for a precarious existence in pools and puddles . I n

this connec t ion he makes an ingen ious suggestion which tends to

reconc ile the confl ic ting results of Maupas and Nussbaum , while
depriving them of their un iversal application . Both these observers
studied Hydatina scnta , a spec ies which has supplied the corpus vile

for very many investigations since the days of Ehrenberg. Now

Hydatina is charac teristically an inhabitant of small accumulations of
water , wayside puddles and the like, where i t feeds on the Euglenae
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and simi lar organisms which swarm in such situations. I t is thus
very liable to be killed by drought

, since i t does not possess the
power of withstanding drying exhibi ted to a marked degree by
cer tain rotifers. But the rise of temperature preceding and causing
the drying up of the water may not only act direc tly on the

Hydatina as Maupas believes , determining the appearance of males
and of resting—eggs , but i t also brings into play the fac tor emphasised
by Nussbaum by diminishing the supply of food

,
for the Euglenae

encyst themselves and become aggregated into masses, in which
state they cannot be ingested by the roti fers. Lauterborn considers
that in Hydatina,

and probably also in other spec ies of similar
habits, the power of ready response to changes in these two factors
of its environment is a spec ial adaptation ensuring the production
of resting-eggs when the colony is threatened with extermination by
the drying up of its habitat. I t has already been pointed out that
in the Philodinidae, some of which live in a minimal quantity of
water among damp moss or earth

,
the same end has been reached in

another way, the adul t an imals becoming encysted in an envelope of

hardened mucus
,
and in this state exhibiting an almost incredible

power of resistance to prolonged drying .
Lau terborn finds that the pelagic Roti fera may be divided into

three categor ies
( 1 ) P e r en n i a l forms, which occur in greater or less abun

dance all the year round.

(2) Summ e r forms
,
which are found only in the summer

months.

(3) W i n t e r forms, inc luding a few spec ies whose occurrence
is l imited to the colder months of the year .

The spec ies belonging to the last two classes he finds to be

strictly monocyc lic ,
’

in the sense in which Weismann has applied
that term among the Cladocera ; that is to say ,

the sexual period
occurs only once a year

,
in autumn in the case of summer forms , in

spring in the win ter forms, when resting—eggs are produced to tide
over the un favourable seasons of winter and summer respec tively.
The ‘ perenn ial ’ species

,
on the other hand, are di or poly cyc lic , the

sexual period occurring at least twice in the year , in spring and in
autumn , but without any interruption of the process of partheno

genetic reproduction
,
which goes on all the year round, so that the

spec ies never disappears from the gather ings. I t is pointed out

that those spec ies which
,
in the pelagic fauna of lakes , show this

perennial character, are for the most part forms known to occur also
in smal ler ponds and pools, while the monocyc l ic summer and win ter
forms are largely truly pelagic ( l imnetic) species inhabiting the open
waters of larger ponds and lakes. These results show considerable
agreement with those obtained by Weismann among the Clarlocera.

D
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The observations Of Wesenberg-Lund (33) on the Roti fera of

Denmark , lead him to adopt Nussbaum ’

s View that nu trition is the
determining fac tor in the production of males. The chief result of
his researches is to show that , immediately before the normal period
of sexual reproduc tion , a per iod Of very rapid parthenogenetic multipli
c ation sets in

,
and i t is when this has reached its height that males

appear . Whenever it was seen that any one spec ies was becoming
predominan t in the gatherings from one particular source

,
the ap

proach of the sexual period for that spec ies could be predic ted. He

finds, however , that , with the same spec ies of rot ifer
, the sexual

period may occur at differen t times even in neighbouring ponds .

Lauterborn , on the other hand, states that the appearance of males
of the same spec ies in very different local ities , from lakes to puddles,
was often striking in its simu ltanei ty .

Though only indirec tly connec ted with the presen t subjec t , we
may cal l attention in c losing to some of the unexplained anomalies
in the distr ibution of the Rotifera. While the great majority are
notoriously Sporadic and uncertain in their occurrence in any one

local i ty, yet Lauterborn and others have recorded cases where the
same spec ies has appeared year after year in the same pool while
absent from all the surrounding localities . Very many spec ies seem
to have a l iterally world-wide distribu tion, and their number is con

stantly being increased ; yet there are instances of curiously re
stric ted range, and this in cases where insuffic ient search cannot be
adduced to explain their absence from certain areas . Thus Lacinularia
is common in many local ities in England i t swarms in every lough
in certain distric ts in the west of I reland, appearing in Ju ly , as Mr

Hood (24) says , as prec isely to its season as the lapwing or the

swal low
,

”

and yet we are assured by the same excellent au thority
that it is entirely absen t from Scotland. U nti l 1 883 the same

appeared to be the case with Stephanoceros ; since then
,
Mr Hood tells

us
,
he has traced the gradual extension of its range until i t has

become by no means rare in the lochs Of Forfarshire and Per thshire.
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IT is always an interesting
,
though perhaps not a very important

question ,
what is the true position Of any one sc ientific worker .

Some there are who attain a wide popularity, but whose names are

a lmost unknown to
,
or passed over with a sneer by, the professional

studen t Of science. There are others whose names
,
though held in

honour by their fellow-workers, are absolutely unknown
,
not merely

to the general public
,
but to those c irc les of i t that c laim the

epithet ‘
cultured.

’

I t is rarely that a man Of sc ience receives
adequate honour from both his fellow-workers and the great pub
lic and in the one case or the other the honour , even i f i t comes, is
pretty sure to be based on something else than true appreciation .

Darwin
,
to mention the only name that will not be considered

inv idious
,

— Darwin was estimated by his fel low-workers at something
approaching his true value

,
but to the outer public he was the man

who said we were descended from monkeys, and little more. As

such , his fame was enormous
,
but hardly desirable.

Of what nature is the repu tation Of Huxley ? That he had a

popu lar repu tation is unden iable. Whether as the m il itan t cri tic of

orthodoxy, the writer of widely used text-books and professor in an

importan t school, or as the luc id and polished exponen t of a new

sc ien tific philosophy, he had his following both in this country and on

the continen ts of Europe and America. But a repu tation based on

these forms of in tel lec tual ac tivi ty wou ld hardly last were i t not sup
ported by a bulk of more sol id sc ien tific work , capable of winn ing
the admiration of competen t cr i tics. A wide populari ty is Often looked
at askance by scien tific men

,
who regard i t as imcompatible with

serious work . O ften they are right
, espec ially when meaner intellec ts

are concerned ; and even in the case of Huxley there m ight be some

danger lest his bri llian t essays shou ld ec lipse, even in the eyes of

sc ien tific workers, the sober background of original research . From
this point of view , therefore, the poin t of view of memorial , to keep
the example of Huxley before fu ture generations, i t was a wise
thought to republish in collec ted form his more techn ical papers.

Many of these were
,
in fact , issued in publications not easy of access by

the general zoologist of to-day, such as TheBritish and ForeignMedico

Chirurgical Review,
Todd

’

s Cyclopaeolia of Anatomy and Physiology, and

The London Medical Gazette, so that their republication in conven ient
form were in any case something to be grateful for .

W e are not among those, i f any there be, who need to be con

vinced of Huxley ’s greatness as a biologist. But just because we
adm i t this so fully we are glad to have his artic les thus collec ted in a

strict chronological order, withou t addition or alteration
,
so that we

may trace through them the modi fications Of v iew and the gradual
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fructification of ideas. TO take but a single example
,
i t is of interest

to read Huxley ’s expression of his views in 1855 as to the progressive
development Of an imal l ife in time, and to contrast i t with the v iews
expressed by him thirty or forty years later, after he had been brought
into almost daily contac t with the concrete fac ts Of palaeontology .

Over and over again throughou t the presen t volume, the first in a set

of four, we see the agnostic spiri t in which Huxley approached every
problem and every statemen t by authori ty , such , for instance, as the
teleological v iew of anatom ical correlation enunc iated by Cuvier.

Further
,
as one turns over these handsome pages, one cannot but

remark on the diversi ty of subjects therein discussed. W e find

artic les deal ing with Amphioxus, Mol lusca, Hydrozoa, Tunicata,
echinoderms , Roti fera, parasi tic and other worms, Brachiopoda, Pro
tozoa

,
Crustacea

,
Bryozoa

,
human anatomy, fossil fish, fossil reptiles,

and
,
inc iden tally , other groups of an imals ; or

,
taking the subjec t

Inatter from another stand-poin t
,
we find articles on histology , on

general anatomy
,
on c lassification , on palaeon tology, on embryology, on

the cel l theory , 0 11 types of struc ture
,
on glac ier ice, on the problem

of individual i ty
,
descriptions of new spec ies

,
a cyc lopaedia article on

tegumentary organs
,
and a Croonian lec ture on the vertebrate skull .

All this was written before Huxley had reached the age of thirty-five .

I s there any biologist now living who,
when he was thirty-five, had

produced work so considerable in bu lk , so varied in its scope, and
withal so searching and profound ?

The editors and publishers have done their work well . The

original place of publication ,
with suffi c ien tly full bibliographical

details
,
is quoted for each of the fi fty articles herein conta ined. The

reprinting
,
so far as we have tested it

,
appears to be exac t , even down

to the absurdly smal l type which happened to be used for certain
catalogue numbers in a paper originally published by the Geological
Society. The plates appear to have been re-li thographed, since they
are not perfectly absolute facsim iles. They bear consecutive numbers

,

placed within square brackets
,
and each also has the number which it

bore when originally published. The name of the or iginal artist has
been reproduced

,
as a rule

, but has been acc identally om itted in one

or two cases . In a few cases also
,
the reference number to the page

which the plate is intended to face is incorrect . The name of the

artist, engraver, or l ithographer , who has reproduced the plates, does
not appear to be mentioned. W e note, however, that it

'

is to Messrs

“Walker and Boutall that we are indebted for an excellent photogravure
of the same photograph Of Huxley as that reproduced inNatura l Science

forAugust 1895 (vol . v ii . , plate The volume has been excellently
prin ted byMessrs Richard Clay Sons . We note that the publishers
have undertaken all the financial responsibil ities Of this republication ,

andwe hardly think theywill have any occasion toregret their generosi ty .

To them and the editors we Offer our congratulations and thanks.

SEDOW ICK
’

S TEXT-BOOK or ZOOLOGY
A STUDENT S TEXT-BOOK OF ZOOLOGY . By Adam Sedgwick. Vol . i . 8vo, pp . xii + 620.

London : S. Sonnenschein Co. 1898. Price, 1 83 .

OF late years the English student has had to rely for his guidance in
the study Oi zoology almost entirely on translations of foreign works ,
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the supply of which has always been abundant . But a growing need
was fel t for a general and elemen tary ‘ Zoology ’

wr it ten more par

ticularly so as to express the views of the majority of teachers in this
coun try . The differences between the teaching and curren t doc trines
in one coun try and those in another are not great , and perhaps not

very important, yet they are distinc tly apprec iable. Mr Sedgwick
has now brought out the text-book of general and systematic zoology
of which the first volume is before us. I n his preface the au thor
tells us that it was his or iginal in ten tion to issue a revised edition of

Claus1 well-known ‘ Lehrbuch ’

; but that he changed his plan ,
and

has wr i tten a book which is a new work although following the same

l ines as the Older one.

The presen t text-book is intended to help the student who has
already acqu ired a prel im inary knowledge of certain types of animal
li fe

,
and wishes to proceed to a more thorough study of zoology .

The whole work will probably be completed in two volumes . The first,
with which we are now concerned,

deals with the Phyla Protozoa,
Pori fera, Coelentera, P latyhelm in thes, Nemertea,

Nematelm in thes
,

Roti fera, Mollusca, Annel ida, Sipunculoidea, Priapuloidea, Phoron idea,
Polyzoa, Brachiopoda, and Chaetognatha. The second volume wil l
inc lude the Arthropoda, Echinoderma

,
and Ver tebrata, with general

discussions of the fac ts and pr inc iples of Zoology .

”

The work is distingu ished by the c lear and straightforward manner

in which it is written whether we agree with the au thor or not, we
never have any doubt as to his mean ing. Superfluities are rigidly
exc luded, and by the judic ious use of smal l type the bulk Of the

volume is kept wi thin reasonable bounds. Throughou t
, the fac ts are

treated in str ic tly systematic order , as many fami l ies are men tioned
as possible

,
and a large number of genera are named. The book will ,

therefore, prove a very useful work of reference
,
in wh ich both facts

and names can be readily found— a task rendered easy by the help of
an excellen t index at the end of the volume.

As we should expec t from the pen of an au thor whose researches
have extended over such a wide field

,
and whose experience in teach

ing is so great , th is volume is well up to date, and singularly free from
those blunders which so frequently disfigure text-books. This is no

doubt partly due to the fac t that Mr Sedgwick has Often secured the

help Of specialists in reading over and correc ting the proofs .

Mr Sedgwick , as is wel l known ,
is an Opponent of the cell-theory ’

— accordingly in his general defin itions he endeavours to avoid the
use of its

‘ language.

’

For him
,
the Metazoa are merely mu l tinuc lear

an imals
,

“ in which the nuc lei are for the most par t arranged regu larly
and with a defin i te relation to the func tional tissues.

” We must con
fess that this attempt to boycott the ‘

cell- theory
,

’ which after all is

merely a descriptive statemen t of per fec tly Obvious fac ts, tends to
become somewhat pedan tic

,
and moreover is fu tile, since again and

again the wri ter is obliged to return to
“
the language of the cel l

theory , withou t which no descr iption of Metazoan tissues can be

intelligible or correc t . I f certain au thors have erroneously taught
that the cells of a tissue or embryo are en tirely independen t organ isms

,

surely this is no reason why we shou ld abandon the use of the term
cell , any more than we shou ld give up the words

‘

Segmen t ’ or ‘meta



https://www.forgottenbooks.com/join


NATURAL SCIENCE [July
to meet with the statement on page 467 that there are no Spec ial
genital duc ts in the Polychaeta. Such organs have long been known
to exist in the Capitellidae, and are indeed mentioned on page 486 by
the

'

author himsel f.
Mr Sedgwick very wisely rejec ts the group Gephyrea,

plac ing the
Echiuridae with the Annelida, and the Sipunculidae and Pr iapu lidae
by t hemselves. On the other hand the En toproc ta are stil l retained
in the Phylum Polyzoa with the Ec toproc ta. This treatment in
evitably leads to inconsistenc ies such as the following : the Polyzoa
are defined as an imals with coelom turn ing to the defin i tion of the

En toproc tous group
,
we find i t stated that “ there is no body-cav i ty .

Good accoun ts are given of P horonis, Sagitta ,
and the Brachiopoda,

together with very interesting discussions of their affin ities . The one

on the Brachiopoda seems to us a model of what such a discussion
shou ld be in a text-book of this kind— c lear and defin ite withou t
being biassed, in teresting and suggestive without being con troversial .
W e have perhaps already indulged too much in adverse critic ism ;

i t is so easy to find fau lt . There is, however , just one more poin t to
be mentioned. Mr Sedgwick considers that the resemblance between
Phoronis and the Polyzoa Phylac tolaemata is not real , that the line
between the mouth and the anus in the first case is dorsal

,
and in the

second ven tral . W e must confess that the argumen ts brought
'

for

ward to support th is View seem to us qu ite inadequate, and we

believe few zoologists will agree with the au thor in th is matter .

The volume is wel l got up, excellen tly printed, and illustrated by a
large number— nearly 500— Oi well execu ted, c lear , useful figures. The

majority of these are qu ite fam il iar , being chiefly drawn from Claus’
Lehrbuch ’

; but there are some 50 new illustrations, generally well
selec ted, except fig. 398 ofA renicola

,
wh ich is both ugly and inaccurate.

W e hope the second volume will soon be published. I f i t is as

good as the first , this work , when completed, will form one of the

most useful and rel iable Text-books of Zoology yet wr it ten .

E. S. G .

FOR MUSEUM CURATORS
MUSEUMS ASSOCIATION : Report of P roceedings

,
with the Papers read at the Eighth

Annual Meeting held in Ox ford , July 6 to 9, 1897 . Edited by James Paton . 8vo,
124 pp . London Dulau 87 Co .

,
1897 Price, 5s .

THE Superintenden t of Corporation Museums and Art Galleries at

Glasgow succeeds the secretaries as editor of this publication ,
and

succeeds them also in their curious habit of publishing on the very
title-page a statement hardly consisten t with strict accuracy. W e do

not know how the most casu istical of Scotclnnen cou ld reconc ile the
imprint ‘ “London

,
1897 with the rev iew of various publications that

certain ly were not issued before 1898 . Our copy was received on

April 22.

Last year the Assoc iation visited Oxford, and the presiden t was
Prof. Ray Lankester. His address is chiefly remarkable for a much
needed attack on

“ that enemy Of the human race, the eminent
architec t who del iberately and habitually perverts the funds
entrusted to his discretion , so as to produce a showy and expensive
bu ilding, whilst ignorantly and shamelessly neglecting the essential
purpose for which the bu ilding is required. Following up this idea,
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the President suggests that a committee should be appointed to report
upon two questions : ( I ) What is the best form and arrangement of

rooms in a bu ilding intended to serve as a museum ? (2) What is
the best way of exhibiting spec imens

,
according to their various kinds,

in a museum The rest of the address is taken up with an account
of the state of museums at Oxford

,
and of Prof . Lankester’s own

attempt to follow the princ iples of Flower and Brown Goode in the

face of considerable di fficul ties.

Entomologists wil l welcome Prof. Poulton
’

s account of the

methods of setting and labell ing Lepidoptera for museums. Prof.
Miers’ description of the arrangement of the mineral collec tion in the
Universi ty Museum wil l also be Of much serv ice to those in charge of

s im ilar collections
,
al though the philosophical scheme adopted by him

is
,
as Mr Rudler said, hardly su itable for col lec tions intended for the

use of m iners and such practical folk . A paper of somewhat novel
character is that by Mr Harlan J . Smith

,
of the American Museum of

Natural History , on Popular Museum Exhibits . Everyone knows
that there are a number of people of various ages who use museums

as promenades, doss-houses, or playgrounds. I f the attention of some

of these can be arrested by a sensational exh ibit they may perhaps be
led to look at something more

,
and thus the museum may be brought

into contac t with an entirely fresh class .

The recognition of museums by the Council of Education has set
fresh problems before the museum curator, and gives r ise to an in

teresting discussion opened by Mrs Tubbs
,
former member of the

Hastings School ‘Board. Another discussion of much importance was
that of D r Flinders Petrie’s scheme of a federal staff for museums

,

that is
'

to say ,
a band of peripatetic spec ialists who should visit

museum after museum
,
nam ing spec imens

,
lecturing

,
and supervising

the exhibits in his own particular department . Mr Goodrich ’s
valuable notes on museum preparations have already found publica
tion in our pages .

The report of the meeting is fol lowed by various General Notes
by the secretary , Mr E. Howarth . Among these are short abstracts
based on

“
reports and handbooks received from var ious museums

belonging to the Assoc iation . We should have thought that it would
have been of more value to members of the Assoc iation to have given
them an account of museums that had not yet entered the selec t
c irc le ; but Mr Howarth , we are glad to see, considers that ful l
in formation upon these matters can always be Obtained from Natural

Science
,

“
an indispensable monthly journal in all museums,

”

so that
we are not inc lined to insist upon our criticism . W e are glad,

too,

to notice that the Assoc iation has now Opened its membership to

museums outside the limi ts of the Un ited K ingdom
,
and that advan

tage of this has been taken by the museums of Baroda, Colombo,
Jamaica

,
W estern Austral ia

,
Salt Lake City

,
and the Australian

Museum . We are
,
however

,
somewhat surprised to see how com

paratively few museums of the United K ingdom have availed them
selves of the advantages Offered by this Assoc iation . Does this point
to indifference on the part of their curators, or to some fault of which
we are not aware in the working of the Assoc iation Or is it merely
due to want of advertisement ?
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BOTANY FROM THE GERMAN

A TEXT-BOOK OF BOTANY . By Drs E. Strasburger
,
F . Noll , H. Schenck and A . F. W .

Schimper. Translated from the German by H . C. Porter , Ph .D . 8vo
, pp. x + 632 ,

with 594 i llustrations, in part coloured. London : Macmi llan Co.

,
1 898. Price

,

185 . net.

LEHRBUCH DER BOTAN IK FUR HocnscnU LEN. Von Drs E. Strasburger , F. Noll
,

H. Schenck und A . F . W . Schimper . Dritte verbesserte Auflage. 8vo, pp . vi i i +
570, with 617 il lustrations, in part coloured. Jena : Fischer, 1 898 . Price

, 7 M.

50 Pf. in paper covers 8 M. 50 Pf. bound.

WHEN we reviewed the or iginal German edition of this book Shortly
after its appearance in 1894 (Natura l Science

,
vol.

‘vi .
,
p . 423) we

congratulated the publisher (Fischer of Jena) on the issue of a text
book Of the first order for the smal l sum of seven shillings

, and at the

same time hinted that a translation into English had been arranged.

The translator
,
Dr Porter, assistant instructor in Botany at Penn

sylvan ia Un iversity
,
has taken more than three years over his work

,

and in the meantime the Lehrbuch ,’ which has apparen tly met with
a well-deserved success , has run into a third

,
much improved

,
edi tion .

SO the book as it is put into the hands of our students is two editions
behind

,
which

,
considering certain advan ces in knowledge and modi

fications Of views which were accepted four years ago, places its
readers at some disadvantage. Apart from this defec t the edition
now before us is a good reproduc tion Of the original text

,
for which

we believe some thanks are due to Mr A . C. Seward,
who revised the

proofs. I t is
,
however , un likely that the translation will meet with

the su ccess that has attended the ‘ Lehrbuch .

’

This m ight have ' been
the case had the publishers seen their way to issuing it at half-a-guinea

,

but at its present price i t is the most expensive text-book Of its kind
,

and has
,
moreover

,
to compete with one which , though in some respec ts

in ferior , is three Shillings cheaper, and has already become established
in many Of the English botany schools. I t is matter of spec ial regret
that only a small number of students should have the advan tage of

reading Prof. Strasburger’s excel lent introduction to Morphology
,

which is by far the best Of the four sections. D r Nol l ’s contribution
on Physiology is unequal

,
though fair on the whole

,
but the sec tion

dealing with the Cryptogams
,
by Dr Schenck , is perhaps the least

satisfactory
,
the chapters on the Bryophyta and P teridophyta are

scarcely ful l enough . Prof. Schimper
’

s account of the fam ilies of

seed-plants is useful and well-arranged.

The foregoing cri tic isms as to the relative value of the di fferen t
sections Of the book apply also to the third edition of the ‘ Lehrbuch .

’

Prof. Strasburger remains facile princeps with his introduc tion to

Morphology and Anatomy. I n this part also we find the most
ev idence of revision and bringing up to date. The intimate structure
of the cell, its nucleus, and other contents is at present one of the

most favourite objects Of study, and the modification of former views
or the birth of new ones find expression in the text-book in the altera
tion Of Old figures and the introduction of new. W e regret to find in the
section on Physiology that the an tiquated explanation of the formation
of starch as the first product of assimilation by direct un ion of carbon
dioxide and water still finds a place. The equation is an absurd one

from the purely chem ical as wel l as from the physiological point of View.

The smal l increase in size of this third edition (the original con
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fained 558 pages and 5 77 plates) is in part accounted for by the
introduction Of a bibliography at the end Of the book . This is a

usefu l addition ,
and one which saves space in the text

,
as references

are now given merely to a number to wh ich the corresponding
c itation can be found in the l ist. Part of the increase in bulk is
due to the extra figures, forty in number , a large proportion of which
are coloured

,
inc luding some officinal as well as poisonous plants.

The new coloured blocks are better than the Old
,
but though they

certainly enl iven the pages and often give a better idea Of the plant
than the average black and white figure, we question whether the
advantages gained are su fficient to justi fy the increased cost of pro
duction. Certain ly this is not the case in the Engl ish edition

,
where

the colour-printing shows to far less advantage.

THE B IRDS OF I ND IA
THE FAUNA OF BR IT ISH I ND IA , INCLUD ING CEYLON AND BURMA . Edited by W . T .

Blan ford . Birds , Vol . IV .
,
by W . T. Blan ford

,
F.R. S. SYO

,
pp . i-xxi+ l -500 .

London : Taylor Franc is . Price
,
15s .

I T is with unfeigned satisfac tion that we hail the completion of this
important series, which is calculated to further in no unimportant
degree our knowledge of the zoology of the I ndian Empire. W hen
notic ing the appearance of the third volume of the Birds (N atural

Science
,
VI I I .

,
p . 46 , Jan . 189 we deprecated any undue haste in the

completion of the fourth volume, which was then under weigh . Li ttle
more than two years have since elapsed

,
and yet Mr Blan ford has

contrived to deal exhaustively with no fewer than twelve important
O rders, a task entailing enormous labour both in the museum and the

l ibrary. NO doubt the under taking has been considerably fac il itated
by the volumes of the B ri tish Museum Catalogue which have recently
been drawn up byMessrs Ogilvie-Grant, Howard Saunders, D r Sharpe

,

and Count Salvadori ; but Mr Blanford has expended an immense

amount Of thought and trouble upon his new book . W e notice, by
the way, that he is unable to recognise the val idity of Merganser coma

tus of Salvadori. This Himalayan form of the Goosander (M. cas ter )
is usual ly just recognisable by its sl igh tly shorter bill

,
and rather nar

rower black borders of the tertiary qu ills in the male but we think
thatMr Blanford has ac ted wisely in ignoring these fine distinc tions.

Mr Finn ’

s re-discovery of the EasternWhite-eyed Pochard as an I ndian
bird shows how much good work remains to be accomplished by up-to

date workers in that country . A good figure of Nyroca baeri may, of

c ourse, be consul ted, by referring to the work of its original discoverer,
Radde (

“Reisen im Siiden von Ost-Siberien
,

”

Taf. W e ques
tion whether Mr Blan ford was justified in including A nser brachyryn

chus in the Indian Ornis, ’ in the absence of any authen ticated spec i
mens. I t is at least as likely that the Pink-footed Geese recorded by
Blyth

,
I rby

,
and others may have belonged to the recen tly described

Anser neglectus of P . Sushkin (cf . I bis. 1897 , pp . 5 H. A . M.

A NEw ORNITHOLOCICAL SERIAL
AV ICULA,
G iornale Orn itologico I ta l iano per lo studio del l ’ Avi fauna I tal ica, 0 per tuttoquanto ha relazione con gl i uccel l i in generale . Direttore Cav. S. Brogi

, Siena .

Nos . 1 -8, 1 897 , 1898. Annual subscr .
,
4 francs 50

,
post-free.

THE pursuit Of ornithology finds so many enthusiastic devotees on the
Continen t , that the establishmen t of an organ intended to deal spec i
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ally with the birds of the K ingdom Of I taly was a particu larly happy
thought . I t must be grati fying to Cav . Brogi to find himsel f so wel l
backed up by his countrymen . The eight numbers of Ac icu la which
have now made their appearance contain many fugitive notes upon
rare birds

,
such

,
for example

,
as Chetusia gregar ia and Charadrius

fulcus, which rarely journey su ffic iently far west to offer sport to
Roman wildfowlers . But the mainstay of Avicu la is to be sought for
in the admirable series of papers contribu ted by able observers upon
the birds Of their own distr icts. Sacerdote Antonio Tai t is penn ing a
noteworthy report upon the Av i fauna of Trent while Armando

Luc i fero has recently commenced a dissertation upon the ornithology
of Calabria,

a region which has hitherto received less attention from
naturalists than the provinces of Northern I taly . We wish -continued
prosperity to this plucky venture of our col leagues.

NEW SERIALS
WE have received the lengthy announcement of a forthcom ing

per iodical , entitled La I ndustria Agr icola ,
which is to be publ ished at

Caracas in Venezuela. Each number will consist Of 32 oc tavo pages,
and will appear monthly .

We learn from Science that a handsomely illustrated per iodical , em
ti tled Monumental Records

,
and edited by the Rev. H . M. Baum ,

is

published at Box 1839
,
New York City

,
at a price of per annum .

I t is concerned with the discovery of anc ient monuments in both the
Old and New W orlds .

W e learn from the Scottish Geographical Magazine that the
Geographical Soc iety of La Paz

,
Bol ivia,

founded in 1 889,
has begun

the publication of a journal . The first number contains a monograph
of the Prov ince of Munecas

,
an accoun t of the Province Of the Mojos

,

wri tten two cen turies ago by a Jesui t missionary, and a statement of
the boundary dispute with Peru .

The Oxford Un iversity Jun ior Sc ientific Club has recently exchanged
the publication of a more or less con temporary Journal for Transac
tions, appearing at rarer intervals, and containing only the papers
read. The first two parts were publ ished in 1897 , a more exac t date
not being given . The first contains a cri tic ism byMr Garstang of D r

Gaskell
’

s Theory of Vertebrate Ancestry , with a restatement of Mr

Garstang
’

s own views as to the Echinoderm relations of the vertebrate
ancestor . The next paper is by Mr E. C. Atkinson , and i t is an

abstrac t of one which we shall publish in our next number. This is
followed by an abstract of A . E. Boycott ’s paper , “ Shell Coloration
(he calls i t colouration in British extra-mar ine Mollusca. NO . 2

contains some stray notes on the birds of Oxford by A . W . S. Fisher .

His paper is the only one honoured with a report of the discussion .

Nos. 3 and 4 were issued together in May 1 898
,
and contain the

abstrac t of a paper on Athletic Train ing, a subjec t always popular
at Oxford

,
by G . W . S. Farmer. Although ou tside our scope, we

can hardly pass withou t notice the excellen t and enthusiastic account
Of the life and work of the illustrious chemist, Victor Meyer, by
F . Soddy.
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BIBLIOGRAPI IICAL

THE Catalogue of the Uni ted States Public Documents, wh ich is
issued monthly by the Superintendent of Documents at the Govern
ment Pr inting Office, \Vashington ,

gives in its January issue (No. 37)
a partial l ist of Uni ted States Government publ ications on A laska.

This should be of value to many besides those who are making their
way to K londike.

The Transactions of the Geological Society of South Africa , vol . i ii . ,
in its complete form,

is just to hand, bearing date l st February 1 898 .

I t is made up,
as usual

,
Of various parts, which were issued separately

at the dates borne upon their several title-pages. The volume contains
a great deal of important information on the geology of Sou th A frica,
and gives a map of the K lerksdorp goldfields, to accompany Mr

Bawden
’

s paper thereon . W e note from the President’s address that
the Soc iety has been so fortunate as to secure Prof. Rupert Jones’
unique and valuable col lec tion of books

,
pamphlets, maps, etc .

,
on the

geology of the Colony , and thus is enabled to found a l ibrary under
conditions which few colon ies have enjoyed. A commendable addition
to the present volumes is the “Complete I ndex to all Papers pub
lished from l st February 1895 to l st February 1898

,
and we hope

that librarians will not tear it up and throw it away because it is part
of a wrapper . The wrapper has Often proved to be the most essen tial
part of a serial publication

,
and should never be destroyed

,
but left

absolutely intac t and in place as issued, when the volume is bound.

W e have received from Messrs Dulau Co. sections 50-52 of their
“
Catalogue of Zoological and Palaeontological works .

”

These sec tions
cons ist of 48 pages

,
dealing with the literature of D iptera

,
Hem iptera,

and Hymenoptera.

FURTHER L ITERATURE RECE IVED
CATALOGUE of Welwitsch Collection , Part IL ,

Hicrn : British Museum . Prun ingbook Bai ley ; Text-book of Entomology
,
Packard : Macmi llan Co.

, N .Y . Die Zelle
und die Gewebe, O . Hertwig ; Grundriss d . vergleichende Anatomic d. Wirbelthiere

,

W iedersheim : Fischer , Jena. Practical
,
Plant-Physiology

,
Detmer transl . Moor ; The

W onderfu l Century
,
\Vallace : Sonnenschein . Types of Scenery , Romanes Lecture

,

A . Geik ie : Macmi llan , London . Medical Missions
,
Acland : Frowde

,
London . Textbook of Zoology , W el ls 87 Davis Un iv. Tutorial Series

, Cl ive, London .

A propos de l ’Eglise et de la Sc ience, Erre’ra. Ratzel
’
s History of Mankind, Part 26.

Cotgreave
’

s Subject-Index
,
1 1 -14. Le protoplasma radio-conducteur

,
Mor in : L

’

opinion

7 7 7é717ca le. La pisciculture pratique
,
Baudouin : Bu l l . Soc. P éehe France. JamaicaFisheries, Duerden : Da ily Gleaner . Root-tubercules, Otis : I n dustr ialist. Obsidianbuttons ”

in Tasmania , Twelvetrees 87 Petterd : P roc. R. Soc. Tas man ia . The Cubo
Medusae, Conan t : Menz. Biol . lab. Johns Hopkins . Birds from St Marta, Bangs ;
Squ irrels from Mexico, Nelson : P roc. Biol . Soc. Washington . Simple Asc idians from
Puget Sound , Herdman : Trans . L

’

pool B iol . Soc. Crustacea of Norway, vol . i i . , parts
9
,
10

,
G . O . Sars ; Bergen Museum . Catal . de la Bibl iotheque, Fasc . xxiv. : Feuille

j eunes Nats .

Scot . Geogr . Mag ,
June ; Amer. Journ . Sci.

,
June ; Amer . Nat. , April V ictorian

Nat.

,
Apri l , May ; L

’

Anthropologie , March and Apri l ; Botan . Gazette, May Feui lle
des j eunes Nat.

,
June I rish Nat. , June Westminster Rev . ,

June Knowledge
,
June

Li terary D igest, May 21 , 28, June 4 Naturae Novi t. , March , Nos . 5 , 6 , April , NOS. 7 , 8 ,
May , Nos . 9 , 1 0 Natural ist

,
June ; Nature

,
May 19, 26 , June 2, 16 , and Supplement ;

Nature Notes , June ; Naturen , May ; New Age , Apri l ; Ox ford Univ. Jr . Sc i. Club
Trans , May 4, 1 896 , No. 37 , June 1 897 , N . s . 1 897 -98, Nos . 1 , 2 , 3, 4 ; Photogram ,

June ;
P lant May , June Psychol . Rev. , Monogr . Supplement, May , June ; Review of

Reviews, May , June Revue Sc ient.
,
May 21 , 28 , June 4, 1 1 Science, May 1 3, 20, 27 ,June 3 ; Riv. Psichologia, May 1 5

,
31 ; Scientific Amen , May 14, 21 . 28, June 4 ;

Scot . Med. and Surg. Jgurn . ,
June.



OB ITUAR IES
CHARLES HERBERT HURST

BORN SEPTEMBER 1855 . D IED MAY 1 898

DR C. H. HURST was an alumnus of the Manchester Grammar School,
where he gave an indication of his future bent by attain ing a high
position on the science side. After an in terval spent in business he
entered the Royal College of Sc ience under Professor Huxley

,
and in

1881 was bracketed equal with his friend D r John Beard at the head
of the list in biology . I n the same year he entered the Owens
College as a student

,
and in 1883 was appoin ted demonstrator

and assistant lecturer in this institution under the late Prof. Milnes
Marshall .
He fi lled this position for more than eleven years, and earned the

gratitude of the studen ts by his clear and Vigorous teaching and by
his constant readiness to assist all who were in earnest in their
studies. I n 1895 he left the Owens College

,
much to the regret

of his col leagues, in order to fi ll a sim ilar post in the Royal College
of Sc ience, Dubl in.

Hurst’s published writings are not numerous. I ll health prevented
him from doing much more than the engrossing nature of his college
duties demanded. His most important, work was probably his share
in the production of the

“ Jun ior Course of Practical Zoology
,

” which
has made the names of

“Marshall and Hurst household words
wherever biology is studied. Many of the drawings are from his

penci l, for he was an excellent draughtsman ; and almost the whole
work was done by both authors, very few paragraphs being written
by either alone.

In 1 889 he took advantage of a prolonged leave of absence to

study in Leipsic under Leuckart
, where he made an in teresting

addition to our knowledge of the developmental history of Oulex
,
for

which he was awarded the degree of Ph .D . In 1891 he undertook
a new line of zoological work

,
in the shape of a systematic cri tic ism

of Biological Theory. The resul t of this was a series of papers
published in Natural Science, in which many popular and orthodox
v iews were attacked in a trenchan t and unsparing manner

,
wh ich

,

though it could cause no offence to those who knew the man and his

honesty of purpose, was undoubtedly m isunderstood by some who

were not personally acquain ted with him . Space forbids en ter ing
in detai l into these papers individually ; i t must su ffice to men tion
as examples “The Nature of Heredity (Nat. Sci .

, vol . “ The

Func tion of Tentaculocysts (Nat. Sci . , vol . The Recapitu lation
Theory,” and the series of papers on A rchaeopterjc/ x, and to say that
they contain many observations of force and justice, though some of
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EDWARD W I LSON

BORN 1848. D IED MAY 21
,
1898

BRITISH geologists are mourn ing the death of one of their most
respec ted and energetic colleagues, Mr Edward W i lson of Br istol .
Born at Mansfield

,
in Nottinghamshire

,
fi fty years ago, his attention

was ear ly directed to geological subjec ts, and when only fifteen years
of age he w rote an essay on

“The Coalfields of Derbyshire
,

” which
won for him a spec ial prize at the Nottingham High School . For

fourteen years he was a teacher of the sc ience c lasses in the Notting
ham Mechan ics’ I nstitute, and during this period he devoted all his

leisu re to the study of the geology of sou th Derbyshire and Notting
hamshire. He published several importan t papers embodying his
resul ts

,
and in 1881 he received the Darwin Medal of the Midland

Union of Natural History Soc ieties in recognition of the value of his

work . Among more general subjec ts, Mr W i lson ’

s discussion of the

age of the Penn ine Chain in the Geological Magazine will be spec ially
remembered. In 1884 he was appointed Curator of the Bristol
Museum

,
in succession to the late Mr E. B . Tawney

,
and amid the

trying vic issitudes of that institution he continued to fulfi l the duties
of the curatorship with enthusiasm until the time of his premature
death . While in Nottinghamshire

,
MrW ilson had paid spec ial atten

tion to the Tr iassic and Rhaetic formations
,
and when removed to

Bristol he was able to extend his researches to the same strata in a

new field. One of his most important stratigraphical papers, indeed,
referred to the Rhaetic rocks of Pylle Hill

,
Bristol (Quar t. Journ . Geol.

Soc. ,
This was followed in 1896 by a still more valuable paper

on the Lower Oolites of Dundry Hill
,
written in co-operation withMr

S. S. Buckman . Fac il ities at Bristol also enabled MrW ilson to devote
much attention to Palaeontology, and he studied with success the

Gasteropoda of the British Jurassic formations. W ith Mr Hudleston

he publ ished a valuable Catalogue of the British Jurassic Gasteropoda
in 1892 and at the time of his death he was occupied w ith a memoir
on the Gasteropoda of the Lias for the Palaeontographical Soc iety . In

1888 the Geological Soc iety of London awarded to Mr W ilson the

balance of the Murchison Fund in token of apprec iation of his

researches. He was an unobtrusive worker whom to know was to
admire ; and his untimely death leaves a sad gap in the ranks of
those geologists who combine painstaking field-work with still more

labor ious study in the museum .

MAURICE JEAN ALEXANDRE HOVELACQUE

BORN 1858. D IED AT PASSY
,
MAY 17 , 1898

DR HOVELACQUE was a good representative of a School of French
botanists he worked for some time under Prof . Bertrand of Lille, and
his researches have been chiefly conduc ted on the l ines adopted by
Ber trand and other French anatomists. He contr ibuted several
papers on the minute stru c ture of the vegetative organs of flowering
plants

,
and eventually published a comprehensive treatise on the

anatomy of certain fam il ies of D icotyledons.

1 This work is the resul t
1 Rechei ches sur l ’appaI eil vé,c.;étatif

1

des Bignoniacées, Rhinanthacées, Orobanchées
et UtI iculaI iées

’

8vo, 765 pp . Paris
,
1888.
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of much careful and detailed investigat ion in a branch of plant
anatomy which has received considerable attention in recent years at
the hands of French and German botanists. D r Hovelacque

’

s death
has deprived palaeobotan ical sc ience of a keen and able worker ; his
monograph on Lepidodendron selaginoides, published in the Mémoires
of the Linnean Soc iety of Normandy in 1892

,
is a work of consider

able meri t, and is recogn ised as one of the best recent memoirs on the
anatomy of Lepirlodcndron . I n recent years mun ic ipal duties occupied
much of Hovelacque

’

s time ;and he always regretted that c ircumstances
preven ted him devoting himself entirely to sc ientific research . He was

in strong sympathy with English sc ience, and with his confreres on
this side the Channel .

We regret also to record the following deaths AUGUST ASSMANN of Breslau,
student of Lepidoptera ; on Apr i l 25 , at Berkeley, Cal . , aged 86 , MELV I LLF.
ATWOOD , noted for his metallurgical discover ies in the first half of the century ;
on February 10, at Oudenbosch, Holland, VICTOR BECKER, the anthropologist ; J .
GALLOI s

,
entomologist and anthropologist at Deville les Rouen on Apri l 29, aged 82,

SAMUEL GORDON
,
M.D . , President of the Royal Zoological Society of I reland from 1893

til l the end of 1 897 the Rev . WALTER GREGOR, a zoologist, at P itsligo, Aberdeen on

March 30, aged 53 , JAMES I ’ANSON ,
m ineralogist and director of the Technical College

at Darl ington ; JOSEF JEMILLER,
a student of Hymenoptera at Mun ich Dr S. KELLI

COTT , Professor of Zoology at Ohio State University , and general secretary of the

American Association for the Advancement of Sc ience on Apri l 12
,
at Meran

,
aged 49,FERD INAND KRAUSS, geographer and anthropologist ; on Apr i l 5 , at Gross Lichterfelde ,

near Berl in ,
Prof. LEOPOLD KRUG

,
noted for his studies on the West I ndian flora

,

aged 63 ; OII May l 1th ,
aged 75, W . C. LUCY , sometime president of the Cots

wold Natural ists ’ Field Club , to the proceedings of which he contributed several papers
on geological subj ects on Apri l 10

,
in London , aged 82, General E. H . MAN

,
noted for

his anthropological studies in the Andaman Islands W . M . MASKELL
,
Registrar of the

University of New Zealand, and wel l known for his researches on the Cocc idae on Apr i l
29 , at Celle, Hanover, aged 83, Dr K . NOLDEKE

,
palaeontologist on Apri l 7 , at Arca

chon ,
aged 37 , MARTIAL JEAN MAUR ICE NOUALH I ER,

a student of the Hemiptera,
special ly interested in the fauna of the Canary I slands MAR IANO DE LA PAz GRAELLs

,professor of Comparative Anatomy at Madrid University
,
on February 13, at Madrid,

aged 80 at Yalta, Crimea
,
LEONID PAVLOVITSCH SSABANEJEV

,
zoologist and editor o f

the Russian Nature and Sport ; on March 27 , at St Petersburg, Dr GUSTAV SIEVERS, an
entomologist and explorer of U pper Armenia and the Trans-Caspian provinces ; O II

Apri l 2 , aged 64, thewel l-known histologist, SALOMON STR ICKER , professor of Pathology
at Vienna University on May 5 , the student of Diatoms

, EUGEN WEI SSFLOG , aged 75 ,
at Dresden on February 20, at Munich , aged 75, CONRAD W I LL, the former director
of the zoological collections there.
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THE fol lowing appointments have been announced — Mr H. C. Chadwick“, to

be curator of the biological station at Port Er in , I sle of Man Prof. John
Vinez ielt, to be d irector of the bacter iological laboratory and assistant professor ofbiology at the Un iversity of New Mex ico at Albuquerque, having F . S. Maltby of

Johns Hopkins Un iversity as assistant in the bacter iological laboratory, and E. G .

Cogh i l l of Brown Un iversity, as assistant in the b iological laboratory ; Prof . G .

P ruvot of Grenoble, to be ch ief of work in practical and appl ied zoology at theUn iversity of Par is Dr C. J . Cor i , to be professor ex traord inar ius of zoology at
the German Un iversity, Prague Dr B . Wandolleck of Ber l in

,
to succeed L . W .

W iglesworth as assistant
,
in the Zoological Museum at Dresden ; Dr Gertrude

Haley, to be demonstrator in anatomy at Melbourne Un iversity Dr G . Ruge of
Amsterdam, to be professor of anatomy at Zur ich Un ivers ity Dr Ph . Stohr of

Zur ich
,
to be professor of anatomy at Wiirzburg Dr W . T . Porter, to be assoc iate

professor of phys iology at Harvard .

Mr J . H. Hol land, assistant curator of the Botan ic Gardens, Old Calabar, in the
N iger Coast Protectorate, to be curator in succession to Mr Bi ll ington ; D r F .
Nol l of Bonn, to be professor of botany and d irector of botan ical instruction at

the Agr icu ltural Academy of Poppelsdorf, Bonn , in place of Prof. Fr iedr ich
Kornicke resigned Dr Joh . Behrens, to be professor of botany at the Techn ical
High School

,
Kar lsruhe Dr Z . Kamerl ing of Ber l in

,
to be assistant in theBotan ical I nstitute of Mun ich Un iversity Pau l A . Genty , to be d irector of theBotan ical Gardens of D ijon Prof. L . Celakovsky, to be d i rector of the newly

opened botan ical garden of the Bohem ian Un ivers ity at Prague Mr Demoussy ,

to be ass istant in plant physiology at the Natural History Museum
,
Par is Dr R .

A . Harper of Lake Forest Un iversity , to be professor of botany at the Un iversity
of Wisconsin Cornel ius L. Shear of the Un ivers ity of Nebraska, to be assistant
agrostologist in the US . Department of Agr icu lture.

Dr Max Blanckenhorn of Er langen , to be temporari ly on the staff of the

Egyptian Geological Survey Prof. A . E. TO
'

rnebohnI
, to be director of the Geological Survey of Sweden in success ion to Dr Otto M . Torel l, resigned M in ing

Engineer N. Th . Pogrebov, to be secretary and l ibrar ian of the Geological Com
mittee, St Petersburg A . Lawrski, to be pr ivat-docent in m ineralogy andgeognosy at Kazan Un iversity N . Andrussow

,
to be assoc iate-professor of geology

and palaeontology at Dorpat (Jurjew) Un iversity Dr Heinr ich Ries of ColumbiaUn iversity, to be instructor in econom ic geology in Cornel l Un iversity .

SIR W I L L IAM FLOWER has received from the German Emperor the Royal
Prussian order “Pour le M ér ite for sc ience and art.

DR JOHN MURRAY of the Chal lenger ’ has been made and we beg to

offer him our warm congratulations.

THEQueen has nom inatedMr Charles Sissmore Tomes,
to be for five years a member of the General Counc i l of Medical Education andRegistration of the Un ited K ingdom .

THE proposal to establ ish a F inal Honour School of Agr icu ltural Sc ience at
Oxford Un iversity has been rejected by Congregation . We may contrast with
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this the statement that the preparation for the extension of agr icultural teach ing
under the auspices of the Cornel l Un ivers ity has th is year been increased from

to

THE Rol leston Pr i ze of the Un iversi ties of Ox ford and Cambridge has been
awarded to Richard Evans, of Jesus College, Ox ford, for his memoi r on

“The

Development of Spongi l la.

”
The exam iners cons ider the memoirs “On the

Coagu lation of the Proteids of Whi te of Egg,
”
sen t in by W . Ramsden, of Pembroke Col lege, Ox ford, to be of great mer it

,
and worthy of honourable mention .

M ISS CRU ICKSHANK has presented theAberdeen Un ivers ity w ith for the

formation of a botan ic garden
, to be named in memory of her late brother,

D r A lexander Cru ickshank .
A CHA IR of Agricultural Zoology has just been created at the Facu lty of

Sc iences of Marsei l les, and Dr A . Vayssi ere has been appointed to the Chair .

Publ ications wil l be issued from the laboratory, and foreign publ ications of

simi lar nature are sol ic ited in exchange.

THE Un iversity of Chicago proposes to establ ish Doctorate Fel lowsh ips, or,
as we should cal l them ,

Research Fe l lowships, w ith an annual income of $ 750 .

Candidates must have received“

the degree of Ph .D . from the Un iversity of

Ch icago, and their appointments must be approved by the officers of the depart
ment or departments in wh ich their proposed research fal ls. They w i l l be ex

pected to work for n ine months of each year at the Un iversity, and to prepare
the resul ts of their researches for publ ication . Appo intments are to be made

annually, but may be confirmed for a per iod not exceeding five years.

THE Trustees of the Br itish Museum have recently purchased the large
col lection of mar ine an imals formed by Canon A . M . Norman , and contain ing
type

-spec imens of many spec ies wh ich he has establ ished . Part of the col lection
is already

'

in the Museum
,
the rest wi l l go there eventual ly.

THE Bentham Trustees have recently presented a portrait in oi ls of Robert
Brown to Kew Gardens.

THE Edinburgh Museum of Sc ience and Arthas recently acqu ired the valuable
col lection of fossi ls from the Upper Si lurian rocks of the Pentland Hi l ls, madeby the late David Hardie, of Bavelaw . I t is spec ial ly r ich in spec imens from
the Eurypter id beds of Gutterford Burn near Car lops, Peeblessh ire there are also
spec imens

,
ch iefly sponges, from North Esk .

I N the Museum of the Scarborough Phi losoph ical and Archaeological Soc iety,
Mr C. D . Head has been rep lac ing the old and ru inous col lection of birds by
cases displaying them,

so far as possible, in their natural habitat, along w ith their
nests and eggs, when these can be obtained . An improvement has also been
made in the cases for the fossi ls . The Soc iety records the capture of twobadgers— one at Clough ton, the other near Folkton . The record of local birds
has been placed upon a more satisfactory basis, every item contained in the l istbe ing thoroughly authenticated. We are glad to see that the fish , both sea and

fresh -water, also are be ing studied ; Mr F . Grant records the occurrence ofvarious spec ies not h itherto observed . Cons iderable attention is also paid by
members of the Soc iety to the I nvertebrata of var ious Classes, though natural ly
the land and fresh-water Mol lusca and the Lepidoptera come in for the giant’s
share . The geologists have paid attention to the exposures dur ing the making
of the Mar ine Drive, but not many fossi ls have yet been found. Other items

of much interest to local natural ists are contained in the Report for 1897, wh ich
shows that the Soc iety is in a more satisfactory condition sc ientifical ly than it isfinanc ial ly.
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THE Museum Committee of the Counc i l of the City and County of Br istol
have just been obl iged, through the lamented death of Mr E. Wi lson

,
to advertise

for a curator . They want “
a Gentleman , a sc ientific man “

competent to

catalogue the col lections in and to advise as to the acqu isition of spec imens for
the Museum he wi l l have to act also “

as Secretary to the Comm ittee ”
and

“
to devote the whole of his time to the duties.

” I II return for the absolute
service of th is h ighly educated gentleman , the Museum Comm ittee of th is
wealthy c ity offers a salary of £ 200 per annum . I t is about time for the

Br itish Assoc iation to meet in Br istol again , if on ly to arouse in the m inds of

these economical counc i l lors more intel l igent apprec iation of modern sc ience
than their advertisement betokens.

THE Nottingham Natural History Museum has recently acquired a col lection
of eggs and skins of Br itish birds

,
formed by Mr F . B . Wh itlock.

THERE are now exh ibited in the zoological gal ler ies of the Par is Museum of

Natural History the col lections made by Count de la Vau l x in Patagon ia.

Among these
,
says L

’
Anthropologie, are more than a hundred sku l ls or skeletons,

and other ethnograph ic objects of great importance. During the months of Apr i l ,
May and June there has been del ivered in these gal ler ies a ser ies of lectures on
natural h istory and sc ientific observation for travel lers, with practical demonstra
tions. The lecturers inc luded many of the lead ing natural ists of Par is.

AT the Musée Guimet, Par is, are now exhibited many archaeological and

ethnograph ic objects, col lected by Baron J. de Baye dur ing his recent journey
in Siber ia.

THE Camarasaurus from South Wyom ing has now been mounted and set up
in the Amer ican Museum by Prof. Osborn and his assistants. I t is 62 feetlong.
THE Government Museum of the South Afr ican Republ ic at Pretor ia

,
under

the direction of Dr J . W. B . Gunn ing
,
favours us monthly w ith a l ist of its

accessions. Th is appears to evidence a praiseworthy activity on the part of the
Museum,

but we note that the greater number of the spec imens come from otherparts of the wor ld than South Afr ica, so that it does not throw very much l ight
upon the col lections that may be made in that country .

THE meeting of the Museums
’ Assoc iation at Sheffield

,
under the presidency

of A lderman Br ittain, begins on Monday, July 4
, w ith a visit to the Ruskin

Museum . Papers and discussions w i l l occupy the morn ings
, and v isits to

museums, steel-works, and water-works, the afternoons of the three fol lowing
days . On Fr iday the members w i l l visit Castleton . There is a strong Reception
Comm ittee, inc luding the Lord Mayor, the Master Cutler, and the Duke of

Norfolk . Papers w i l l be read by Dr H. C. Sorby, Prof. W . C. F . Anderson ,
Prof . Denny, Mr S. Sinc lair of the Austral ian Museum,

Messrs F. A . Bather,
H. Bolton, E. Howarth , and others.

THE Conversaz ione of the Royal Soc iety, held on May 1 1th , was from thepoint of view of natural sc ience one of the mostdisappointing that we remember .

There was a sentimental sort of interest in seeing the bor ings from Funafuti , but
it was hardly to be expected that they shou ld convey any in formation . Prof .

Poulton
’
s exh ib it of insects captured in North Amer ica showed that he was an

energetic col lector who made good use of his hol iday . But Prof. Poulton
’
s energy

was already Wel l known to us. Models of vertebrae by Dr Gadow and MrW . F .Blandford were of educational value, but ch iefly striking for the gruesomeness of
the i r colour ing. The Mar ine Biological Assoc iation was represented by MrGarstang, who showed crabs of d i fferent orders in their natural habitats in an

attempt to prove that their ordinal characters are of an adaptive nature. Th is
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thesis, however true, is not easi ly i l lustrated by such an exh ibit. The perenn ialgreen oysters were brought up again by Profs . Herdman and Boyce, wh i le even
Dr Sorby

’
s charm ing preparations of mar ine an imals

,
as lantern sl ides, were

somewhat lacking in novelty. A l ittle more top ical was the ser ies i l lustrating thebacteriology of calf-vacc ine lymph exh ibited by Sir R . T . Thorne and Dr Cope
man . Dr C. A. MacMunn is working 0 11 the digestive glands of Mol lusca and

Crustacea
,
and exh ibited some m icroscopic sections of the same. Prof . Sherring

ton had some adm irable m icroscop ic preparations of the sensor ial endings of

nerve-fibres stained by gold ch loride. Naturally the photographs of, and appa
ratus connected wi th , the recent solar ec l i pse cast everyth ing else in the shade,
wh i le most people were attracted by Prof. Hele Shaw’

s ex periments on the flow

of water, and Prof. O l iver Lodge’s magnetic space telegraphy. But the ch ief ex

citement of the even ing was afforded by the efforts of var ious gentlemen , con
nected with the Sc ience and Art Department

,
to induce em inent Fel lows of theRoyal Soc iety to sign a petition to the Government with reference to the great

South Kensington question .

PROF. M ICHAE L FOSTER is to be president of the Br itish Assoc iation at its

Dover meeting in 1899.

THE Geological Soc iety of London has elected as Foreign Correspondents,

Marcel l in Boule of Par is, W . H. Dal l of Wash ington
, and A . Karpinsky of

St Petersburgh .
THE Oxford Un iversity Jun ior Sc ientific Club held a successful conversaz ione

at the Un iversity Museum on May 24. Lectures were del ivered by Prof . H. B .

D i xon on
“Cl imbing in the Rocky Mountains ”

by Dr Gustav Mann on

M icrophotography ”
and Mr G . J . Burch on “Artific ial Colour-Bl indness.

”

THE Preston Sc ientific Soc iety, started some five years ago, appears to be
doing useful work in propagating a knowledge of sc ience in that neighbourhood.

I t numbers 520 members and has recently had granted to it by the Town Counc i l
of Preston the use of a Lecture Hal l and other rooms in Cross Street. Th is
Soc iety does not confine itself to l isten ing to lectures

,
but we read in the Annual

Report that the members of the Botan ical Section have studied the flora of the
d istr ict with in a radius of ten m i les from Preston

,
with the object of form ing a

complete catalogue as wel l as a herbar ium. The Geological Section preposes to
study the geology of the neighbourhood . AtWh itsuntide the Soc iety organ ised
an eight-day excursion to Oban other summer excurs ions are to Owen ’

s Col lege,
T rough of Bowland, Grange, Stonyhurst, Brock Bottoms

,
and Ingleton . The

Pres ident is Dr Col l inson and the Secretary, W . H. Heathcote, 47 Frenchwood
Street.

THE Report of the Rugby School Natura l History Soc iety for 1897 shows a

continuance of usefu l work
,
but there sti l l appears to be a w ide field of research

open . Mr S. T . Dunn
,
who contr ibutes some new botan ical occurrences, writes

Scarcely anyth ing is known of the range and frequency of our water buttercups,brambles
,
roses, or pondweeds.

”
The mosses and hepatics also requ ire workers .

The Entomological Section seems to confine i tself
, as is usual ly the case, to the

study of Lep idop tera, wh i le it is on ly natural that the report of the Zoological
Section should deal ch iefly w ith birds. I t is always a di fficult matter to attract

the attention of schoolboys to the smal ler and less popular plants and an imals.

The editors draw attention to the fact that one of the most important duties of a

secretary of a section in such a soc iety as th is is to educate a successor in th is
the secretar ies who have recently left seem to have been quite successfu l .

THE Report of the Cheltenham Natural H istory Soc iety also shows that agood deal of active work is be ing carr ied on . We are glad to see that th is
Soc iety, as wel l as that of Rugby , encourages phenological observations, and
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publ ishes a l ist of the first flowerings for the year. In th is Soc iety the people
of importance appear to be the presidents of the sections, who are all masters

,

but in the Rugby Soc iety more is made of the secretar ies of sections, who are
,

as they shou ld be, boys in the school .
THE S.E. Un ion of Sc ientific Societies met in Croydon on June 2

,
under thepresidency of Prof . G . S. Bou lger, who, in his address

,
contrasted the state of

natural sc ience si xty years ago with its present condition . A discussion on deneholes was started by Mr C. Dawson , who regarded them as m ines of chalk for
agr icultural purposes. Mr J . W . Tutt exp lained the difference between entomo

logy as a sc ientific pursu it and the entomology of mere col lectors. Mr C.

Dawson read a paper, wh ich w i l l appear in our pages
,
on natural gas in Sussex .

In our present number we publ ish the valuable and suggestive paper of Mr E.

M . Holmes. Other papers were by J . Logan Lobley on the place of geology in
education H. Frankl in Parsons on the soi l in connection with the distr ibution
of plants and an imals ; E. Lovett on amu lets and charms ; J . H. Baldock onphotography in relation to sc ience. More germane to the object of the Congress
were the papers by J . M . Hobson and E. A. Pankhurst on ideals for Natural
History Soc ieties and how to attain them . Dr Rowe demonstrated the method
of prepar ing foss i ls descr ibed by him in Natural Science.

THE eighty-first annual meeting of the Soc iété helvétique des sc iences
naturel les is to be held at Berne on August 1 -3 . T . Studer is president of thezoological and anthropological section ; A. Baltzer of the geological section ;

E. Bruckner of that of physical geography and Drs Strasser and Kronecker of
anatomy and physiology .

PROF . EDWARD SuEss, Vienna, Prof . H. de Lacaze Duthiers
,
Par is

, and Prof.

K . A . von Zittel , Mun ich , have been elected Foreign Assoc iates of the American
National Academy of Sc iences.

THE Grand Honorary Walker Pr i ze of awarded for five years by theBoston Soc iety of Natural History, has just been awarded to S. H. Scudder, of

Cambr idge, Mass , for his work in entomology .

THE coral -bor ing expedition to Funafuti wil l th is summer resume work at

the old bore at a depth of 698 feet. Lin ing pipes, wh ich were 0 11 the former

occasion lowered to a depth of 650 feet
,
wi l l be reinserted and extended to the

ful l depth . Bor ing can then be begun on the unproved rock, wh ich is expected
to be sim i lar to that met with during the previous 30 feet of the old bore,
namely, a white calcareous rock of about the consistency of hard chalk . Prof.

David expects that the bed-rock w i l l be reached with in a depth of 200-300 feet
from the bottom of the old bore. Early in August it is hoped that H.M.S.

Porpoise ’
w i l l br ing from Samoa apparatus for putting down a bore in thebottom of the Funafuti lagoon . Commander F . C. D . Sturdee intends to moor

his sh i p taut at low tide at a spot in the lagoon
,
wh ich w i l l be about a m i le and

a half westward from the main vi l lage . A bor ing platform wi l l be fixed at thebows, whence p i pes wi l l be let down to the bottom of the lagoon
, which at the

spot selected is about 100 ft. deep . As soon as the p ipes str ike the bottom of thelagoon a powerful stream of water w i l l be forced down them by means of a

flex ible hose connected with a large Worth ington steam pump . I t is hoped
that then

,
if the bottom of the lagoon consists, as is thought probable, of soft

and loose sedimentary mater ial , a fair depth may be attained in the few days
avai lable for the use of the warsh ip for this purpose . Work w i l l be carried on

at the lagoon day and n ight. I t shou ld be possible from time to time
,
by

shutting off the water jet, and lower ing a sand pump inside the p ipes, to Obtain
smal l samples of the formation wh ich is being penetrated. I f this bore in the
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CORRESPONDENCE
CORRIGENDA

MAY I ask those who have copies of my paper Pentaerinus : a name and itshistory, either in vol . xii . of N atural Science or in its separate form
, to correct th e

fol lowing m isprints
On p . 248, throughout the second paragraph , for C and D read B and C respectively .
Through this misprint I appear to maintain the very proposition that the paper was
wr itten to disprove. I am indebted to the Rev. G . F. Whidborne for its discovery .

On page 253, second l ine from bottom , for 1 897 read 1877 .

7th June 1898. F. A. BATHER .
THE STUDY OF VARIATIONS

I DO not wish to trouble your readers with a prolonged and unedifying controversy, but
I would only say that there is no question of r ival theories, as Mr Tayler states, for

when one sees plants rapidly changing their forms under one
’

s very eyes
,
it is no more a

theory to describe the process than to say trees put on their leaves in spring.
Mr Tayler ’

s artic le is headed as above. Had Mr Baker of Kewwr itten an article upon
this subject

,
one would expect a treatise on roses or some such variable genus , for a

sc ientific man would at first procure his variations in nature, and then study them. Mr
Tayler reverses this process. He proposes a new system of c lassification, and when
asked for examples

,
makes the astounding reply I bel ieve none are to be found in

the present state of our knowledge on this question After such a confession it would
be quite unprofitable to discuss his atpr ior i assumptions, which he thus confesses have
no bases in facts . GEORGE HENSLOW .

FOREIGN MONEY ORDERS
IN the business relations of the Conc i lium Bibliographicum with its English sub

scribers we have had frequent occasion to note a very widespread misapprehension in
regard to the foreign money order service which must seriously hamper those desirous ofpurchasing books or spec imens abroad. I t is really astounding how many letters wehave received with the query , But how can we remit such smal l sums ‘

.

l To such wehave replied by a simple statement of the procedure necessary , and, judging from the

surprise manifested
, I fancy such a statement may interest many of your readers . All

that is necessary is to fi ll out an international money order-blank
,
to be had at any

money order post-office
,
at a commiss ion of 6d . for sums under £ 2. Such blanks cal l

for the name and address of the sender and of the person to whom the money is to
be paid , the amount

,
and the date. No further steps are necessary , the money being

del ivered by the letter carriers
,
who at the same time leave a statement showing the

sum sent
,
the date

,
and the name and address of the sender . The issuing office gives

a receipt to the sender showing to whom the money is payable. Thus , without even
writing to the person to whom the money is to be paid

,
a foreign account may be paid

and a receipt for payment received . HERBERT HAV I LAND FIELD .
[We must bel ieve Dr Field ’

s statement as to the ignorance of the British sc ientificpublic but we agree with him that it is astounding — ED . Nat. Sci ]

N OTICE
To CONTR IBUTORS.

— All Communications to be addressed to the ED ITOR of NATURAL
SCIENCE , at 29 and 30 Bedford Street, London ,

W .C. Correspondence and Notesintended for any particular month should be sent in not later than the l oth of thepreceding month .
To THE TRADE . —NATURAL SCIENCE is published 0 11 the 25th of each month ; al l

advertisements should be in the Publ ishers’ hands not later than the 2oth .

To OUR SUBSCR IBERS AND OTHERS.
— There are now published TWELVE VOLUMES

OF NATURAL SCIENCE . Nos . 1 , 8, 1 1 , 12, 13, 20, 23, 24 being OUT OF PR INT
,
can on ly

be supplied in the set of first Four Volumes . All other Nos . can still be supplied at

ONE SH I LL ING each .
Price of Set of Vols . I I I . , I I I . , IV.

V VI . , VI I . , VI I I .

I .
—VI I I .

One Shilling each Number of any Bookseller .

Annual Subscription
,
payable in advance to J . M . DENT CO : , 29 and 30 Bedford

Street, London , W .C, , Thirteen Shillings post free.
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NOTES AND COMMENTS
SIR W ILLIAM FLOWER

I N consequence of fail ing heal th , Sir W i l liam Flower has found i t
necessary to resign his position as D irec tor of the Natural History
Branch of the British Museum . Both the cause of the resignation
and the resignation i tsel f will be deeply regretted by all naturalists
in this coun try and abroad. In the charming volume of Essays ,
reviewed on another page of this number , Sir W il liam tells us how

he has been ,
from childhood upwards

,
a museum man . W i th the

great expansion that followed on the removal Of the natural history
collec tions from Bloomsbury to Sou th Kensington ,

Sir W illiam found
his opportun ity , and he has availed himsel f of i t to the full . To

his staff he has been an inspiration and an example. Not one, not

even the youngest , of his energetic and enthusiastic helpers can be

said to have shown a more open mind
,
more desirous of proving all

th ings and holding fast to that which was best for the display and
arrangement of these wonder fu l collec tions . But there are other
ways in which the head of an important institution of the State can

make his influence felt, and Sir W illiam
’

s zeal for his Museum was

never at rest. To urge the c laims of the establishment on an un

willing Treasury
,
or (yet harder task) to

'

extract sympathy from the

ranks of power , weal th , and fashion ,
these formed the employment

of what might have been his leisure hours . The high standing o f
our Natural History .Museum , as wel l as the improvemen t in the

charac ter and posi tion of its
"

staff
'

are largely due to his personal
exertions. This , we rejoice to see, has been heartily recognised by
the Trustees, and the sincere good wishes which they have offered
through Lord D illon , as chairman of the Standing Commi ttee, wil l
be shared by the manyw ho have ,

in one way or another , come into
contact with Sir W illiam Flower .

THE D IRECTORSHIP or THE NATURAL HISTORY MUSEUM
THE question of Sir W i lliam Flower ’s successor has for some time
past exerc ised the m inds of Br i tish natural ists, and the names of

many more or less em inent men have been mentioned in that con
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nection . Sir Wi lliam ’

s retiremen t, we may rem ind our readers
,

creates two vacanc ies , namely , the D irectorship of the Natural
History Section of the British Museum

, and the Keepership of the

Zoological Depar tmen t , the duties of the latter post hav ing been
taken over by Sir William on the retiremen t of Dr Gunther . For

the present D r Henry Woodward is ac ting as D eputy-direc tor ,
while the work of the Zoological Departmen t is presumably in the
hands of the Assistant-keepers . Yet a third question suggested
i tsel f to many

,
owing to the adoption by the Principal Librarian

,

under a recent Treasury scheme, of the title D irector. This was
supposed to show that the Trustees wished to bring the whole of the

Br itish Museum more immediately under one head than had been
the caSe since the removal of the natural history collec tions from
Bloomsbury. These fears were confirmed by a prompt oflicial clementi.

Against any action that might lessen the independence of the

Natural History Museum an energetic protest was soon raised,
and a memorial signed by many leading men in various branches
of sc ience

,
and by others

,
was stated by the publ ic press to have

been addressed to the Trustees. The memor ial ists considered that the
princ ipal offic ial in charge of the natural history collec tions Should
not be subordinate to any other officer of the Museum ; he shou ld
meet the Trustees and represen t them before Her Majesty ’s Treasury
as the responsible head of a department and not as a subordinate.

I t is c lear , the memorialists poin ted out, and their conten tion was
emphasised by a leading ar ticle in the Times, that the in terests
of the Departmen ts at Bloomsbury are totally different from those
of the Natural History Museum

,
and that the spec ial knowledge

and sympathies and individual museum experience that fi t a man

for the post of Pr inc ipal Librar ian militate against his caring
adequately for the wants of natural history. The Times further
observed that the proposed ac tion would deprive naturalists of one

of those very few posts to which they might reasonably look
forward as a reward for study and research ; and we all know
that the prospec t of reward may serve to keep an able man

steadfast to a pursui t which he m ight otherwise be tempted to

forsake for some other and more promising mode of ac tivity. The

inducements to enter the service of the Natural H istory Museum

are, i t has been stated, none too high from a pecun iary poin t of
view, and the suggestion appears to be that the Trustees are far

more l ikely to obtain a good c lass of assistants in future i f they
let i t be seen that the highest posts are not exc luded from those who
have gained knowledge and experience in a long and devoted service.

Other opin ions of in terest and original ity were elic ited by the
newspaper discussion : such as, that a b otanist is not a naturalist ,
that Mr Du Cane Godman is merely a collec tor of insec ts, that a
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voyage to Bering Straits does not necessarily fi t a man for the

adm in istrative work of a large government department , that the
Primate cannot tel l a Painted Lady from a Camberwell Beau ty , that
a man who cannot teach the Trustees how to suck eggs is not fit to
direc t aMuseum of Natural History . However these things may be,

the recommendations of the Standing Committee have been laid
before the three Princ ipal Trustees , the three have adjourned the

discussion ,
and critic ism of their ac tion must therefore be reserved

for our next number .

THE MUSEUM or
‘

PRACT ICAL ’ GEOLOGY
WE learn from N ature that 5 00 Fel lows of the Geological Society
signed a memor ial to their president and counc i l protesting against
the transference of the Museum of Practical Geology to South Ken
sington , since “

removal of the col lec tions would ser iously impede
the progress of sc ience

,
espec ially on its economic side.

”

The

Counc i l did not see its way to comply with the request of the

memorial ists
,
that i t should address the Government on the subjec t ;

indeed
,
it expressed the opin ion that the question of the removal

requ ired more consideration than it appeared to have received.

Certainly this laying stress upon the economic side ’

of the ques
tion is a trifle r idiculous. As a well-in formed article in the Builder

of June 25th points outs, economic geology is the one thing that
is lacking at the Museum of Prac tical Geology. The collec tion of

bu ilding-stones is very incomplete, and even that is unaccompanied
by the necessary particulars.

“ The c lay-working industry
, says

our contemporary , is not much advanced by the m iserable Show at

present arranged in the Museum . Agriculture, and even mining are
but indi fferen tly attended to. I f a museum with the spec ial objec t
of i llustrating the applications of geology to the useful purposes of

l ife is a desideratum
,
and we do not for one momen t deny that i t

is, then let us have one, and let i t be in the place that is most con
venient to engineers

,
architects, wel l-sinkers , medical officers

,
and

such prac tical men . But all th is has m ighty li ttle to do with the
fine , stratigraphical series of Bri tish fossils, of which only a smal l
portion is named and exhibited at Jermyn Street, and that in a

manner to reflec t credi t on the palaeontologists of a past generation .

FRENCH ‘

PROTECTION ’

OF Fossrt s IN MADAGASCAR
WE learn from the July Geographical Journ al that the P olitique
Coloniale of May 2 5 ,

1 898 ,
publishes a c ircular issued by the

French Governor of Madagascar
,
ordering the local offic ials in this

colony to prevent any but Frenchmen from col lec ting fossils in the
island. N 0 one is to be al lowed to collec t fossils unless he be pro
vided with a spec ial licence from the Governor ; and this will only
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be granted to his fellow -countrymen . Further than this , complaint
is ac tual ly made that foreign sc ien tific men have already sec ured too
many of the fossil treasures of the island. W e wonder whether the
naturalists of France, offic ial and otherwise

,
have been consul ted on

this subject, or whether i t is merely the order of a politic ian ignorant
of the methods of sc ientific men . I t will

,
indeed

,
be strange i f the

enlightened Government of France, which does so much for the pro
motion of research in foreign lands, should allow this policy to be
pursued in its latest dependency . Natural . sc ience has hitherto
known no division into national ities . On the contrary sc ientific
work confers a free-masonry on those who pursue i t , and is

the strongest force towards the federation of the world. I t should
not

‘

be turned into a cause of division . I t is not long since the

Colonial Government of Mauri tius paid for excavations in that
island to exhume the fossi l remains of birds . These were investi
gated and described by our own orn ithologists in the Un iversity of

Cambr idge, and were faithful ly returned by them to the P resident
of the Excavation Committee for preservation in the Museum of the

Colony . Among other treasures then obtained was the finest known
skeleton of the Dodo. This

,
however

,
along with other spec imens,

was eventual ly removed from Mauritius to the Museum of Natural
History in Paris

,
where i t is now one of the greatest ornaments.

Surely a nation which can accept foreign courtesy in such a manner

can ill afford to countenance such petty spite as that displayed in
the man i festo of the Governor of Madagascar . We trust it is
enough to draw the attention of French natural ists to the subject ,
that they may use their influence in a matter which ought to be
beyond all pol itical considerations .

AN AMERICAN P IRATE
IN our June number we published a spec ially wri tten artic le,
entitled “A Geographical Commemoration : Vespucci , Deschnev ,

and Vasco da Gama. This artic le has been reprinted in the

Scientific American for July 2
,
1 898 (vol . lxxix . p . A few

verbal alterations have been made, causing the artic le to appear
as though prepared by the staff of the Scientific American . Five
l ines in the artic le are

,
i t is true, placed between quote-marks, and

ascribed to Natural Science ; but no one wo
'

u ld imagine from this
that the whole article was l i fted bodily from our pages . What
makes this treatment worse is , that we acknowledged qui te fairly
and frankly that some of our statements concern ing Vespucc i were
taken from an accoun t in our contemporary. This is not the first
time we have had to complain of similar piracy 0 11 the part of the
Scientific American .
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SC‘

ENERY AND THE PoETs

THE I lomanes Lec ture for 1 8 98 was del ivered in the Sheldonian

Theatre at Oxford on June 1 ,
by Sir Archibald Geikie, who took for

his subjec t “ Types of Scenery and their influence on Li terature.

”

This has now been publ ished, at the price of two shillings, by
Messrs Macmil lan 85 Co. The subject of the lec ture is less than its
ti tle. Scenery is l imi ted to Great Bri tain ; its types are defined as

Lowlands, U plands, and Highlands '

and by ‘ literature ’

we are for

the nonce to understand ‘ poetry . Even within these somewhat
narrow bounds, we are not sure that Sir Archibald has made the

most of his theme. I t was a delightful lec ture, ful l of pretty word
painting and apt quotation ,

with a geological flavour deftly introduced
so as to make the listener think that there was a foundation of

abstruse sc ience, and that this particular branch of sc ience was

per fectly charming. But as an essay , as a con tribu tion to serious
thought on the subject, its tenu i ty approaches transparency . A

poet , we gather from the lec ture, descr ibes what he sees , and draws
his images from his surroundings. Cowper depicts the valley of the
Ouse ; Thomson turns from “

the l iving stream ,
the airy mountain ,

and the hanging rock of his native Border to Hagley Park and the
sleep-soothing groves of the south of England ; Burns sings the
banks and braes 0

’ bonnie Doon and the bonnie banks of Ayr
”

;

\Vordsworth ,
fortunately for English literature

,
l ived in the high

lands of the Lake D istric t
,
and introduced to us mountains and

lakes and sounding cataracts , “
c louds

,
mists, streams , watery rocks

and emerald turf.” But all this, though we may not have heard i t
expressed in such felic i tous language

,
we knew before.

The most striking and original passage in the essay is that
which applies the scenic method of cri tic ism to Macpherson ’

s

Ossian .

“ The landscape, we are told
,

“ belongs unm istakably
to Western Argyleshire. I ts union of mountain

,
glen , and sea

removes i t at once from the interior to the coast . Even i f i t had
been more or less inaccurately drawn ,

its prominence and consist
ency all through the poems would have been remarkable in the

productions of a lad of four-and-twenty , who had spent his you th
in the inland region of Badenoch , where the scenery is of another
kind. I t is not that in Ossian ,

highland landscape was del iberately
described, but it formed a continually visible and changing back
ground. The prevalen t character of the whole range of scenery in
the region,

and the general impression made by i t on the eye and

mind, were so v ividly conveyed that no one familiar with the

country can fai l to recognise how faith ful ly the innermost spirit of
the West Highlands is rendered. This is strong as wel l as new

evidence in favour of the authentic i ty of at least a large proportion
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of the Ossian ic poems . Moreover , as to the question whether the
English or Gael ic is the original

,
Sir Archibald says , “There can be

no
'

doubt that on the whole the Gaelic is more v ivid and ac curate in
the description of landscape than the more vague and bombastic
English of Macpherson .

I n Ossian we are dealing with true nature-poetry ; equally
unsophisticated are the Border bal lads , and i t is in the essen tial
charac ter of such folk-poems rather than in the allusions , descrip
tions, and similes of more cu ltured and artific ial poets, that search
should first be made for the influence of scenery and topography
upon literature. I f scenery have any influence upon the subjec t
matter

, the form ,

'

or the n iceties of style, that influence will be dis
covered more readily by comparing groups of writers from di fferent
regions (such as the Lake School , the Attic D ramatists , the Norwegian
Novelists) and estimating their common charac ters , rather than by
contrasting individual writers. There are more importan t subjects
that cal l for investigation , and yet we should not be sorry if Sir
Archibald Geikie’s eloquent lec ture led to fur ther essays on these
l ines. Li terature to-day has so largely become a matter of

“ words ,
words, words ,

” that the mere suggestion of a possible connec tion
with external nature cannot fai l to do good. And i f our stylists
can be brought to look at the larger conception of nature resul ting
from modern sc ience, or i f our sc ientific students can be led to look
0 11 l iterary form with less contempt , then i t is possible that the
l iterature of the future may share in the remarkable progress that
has already fal len to the lot of modern sc ien ce.

MODELS or MULTIPOLAR CELLS
PROFESSORA . L. HERRERA

, to whose curious exper iments 0 11 the pro

duc tion of artific ial simulations of organ ic struc tures we referred in
February last (vol . xii

,
p . has sent to us from the National

Museum at Mexico an account of a new resul t he has obtained. He

noticed acc identally that when a greasy sol id is lightly dabbed with
a brush dipped in a viscous l iquid

,
the liqu id rapidly assumes the

form of a network of multipolar ganglion cells. He sent us along
with the letter a shallow tin box , the bottom of which , on its inner
surface had been greased with butter and then had received an

application of some coloured viscous fluid. This flu id had assumed

the configuration of a group of mul tipolar cells, and when it reached
us

, still retained that appearance. D r Herrera wishes to correlate
this observation with. the older exper iments upon the artific ial pro
duc tion of nervous simulacra out of myelin ,

as described in Robin ’

s

treatise on the microscope (Paris , 1 87 1 , p . We are not pre

pared to go so far as the Professor in believing that such experiments
throw light upon histogenesis , but they are interesting and ingenious .
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they describe the m inute structure of the calcareous plates or

coccoli ths and rhabdoliths, and record the existence in the cocco

spheres of a single central green chromatophore, separating into two
on the division of the cell . They regard Coccosphaeraceae as a group
of Un icellular Algae

,
and they define the group with the l imi ts of its

genera and spec ies. The coccospheres and rhabdospheres from the

surface are compared with those of the deep-sea deposits and their
identity established. They are also compared wi th geological
coccol iths and rhabdol iths from various beds, and many objec ts re

garded by geologists as true coccoliths and rhabdol iths are rejec ted.

A large number of new Peridin iaceae were discovered and are

formally descr ibed and figured. No spec ific diagnoses of marine
Peridiniaceae have previously been published, authors of species
having depended on figures

,
and

,
at most

,
a few words of description .

No doubt the presen t systematic treatment of the subjec t wi l l
conduce to greater order in the group . The authors record the

occurrence of all the forms in seven tabular statemen ts, one for each

collec ting voyage.

A study was also made of the species of Pyrocystis, of which
a new one is described. The fac ts here recorded tend

,
in the

Opin ion of the authors
,
to confirm the view originally expressed by

Sir John Murray
,
its descr iber , that i t is an un icel lu lar alga,

though doubts had been entertained of the accuracy of th is opin ion
by several biologists.

THE MISSOURI GARDEN
THE n inth annual repor t of theMissouri Botanical Garden ,

issued by
the direc tor , Professor Trelease, has just reached us . As in the case

of previous issues, i t con tains the garden reports , embellished wi th
photographic reproductions of features of interest , and a number of

sc ientific papers , several of which deal with those dry loving tropical
plants for the growth of which the garden 1s eminently sui ted. One

of these papers , a revision of the genus Capsicum (which inc ludes the
Chil i and Cayenne peppers) , with spec ial reference to garden varieties,
by H . C. I rish , studies an interesting example of the assumption of

numerous forms by plants which have been long cultivated. The

genus, which is an ally of Solanum, the potato and tomato genus ,
evidently originated in the tropics of America, whence i t was
probably first brought to Europe by Columbus, and is now widely
spread in the Old Wor ld tropics. Linnaeus made four Spec ies, and
the number of specific names has since so increased as to reach
at the present time nearly one hundred, of which the I ndex
Kewensis recognises over fi fty as good. Asa Gray, however ,
suggested that these might perhaps all be reduced to two, and Dr

Sturtevan t , who made a spec ial study of the genus , collecting and
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cultivating a great many kinds , also came to the conc lusion that a
majority of the published spec ies were merely varietal forms, and
that the number which botanists would hold as good Spec ies would
be very small . D r Sturtevant recently gave the whole of his material ,
including herbarium-spec imens, drawings , and notes to the Missour i
Garden OII condition of the ul timate publ ication of the results of

further study in the form of a monograph . This has now been done
by Mr I rish ,

who has confirmed Dr Gray ’s suggestion as to the

existence of but two spec ies . One, Capsicum annuum
,
is herbaceous

or slightly shrubby , and of annual or biennial duration the other , C.

f r ittesccns, is a shrubby perenn ial . The former is responsible for the
great majority of the cul t ivated forms , which are distinguished by
characters based mainly 0 11 the shape

,
size

,
and erec t or pendent

position of this frui t , and in the form of the calyx . Many of the
forms are depic ted in the twenty-one plates which accompany the
monograph .

Among the other papers are a revision of the American duck
weeds (Lemnaceae) by C. H . Thompson

,
and notes on a willow , Sa li c

longipes, from the South-Eastern States
,
by Dr Glatfelter, both of

which have been prev iously issued. There are also notes 0 11 spec ies
of Agat e, Cactus and Yucca by various authors , and a list of Crypto
gams collected by Mr A . S. Hi tchcock in the Bahamas, Jamaica

,
and

Grand Cayman . Among the last mentioned plantsMr J . B. Ell is finds
fourteen spec ies of fungi belonging to the group Pyrenomycetes , of
which n ine are new. A fungoid disease which had attacked the leaves
of cer tain palms belonging to the same genus as the date (P hoen ix) is
described by Professor Saccardo as caused by a new spec ies .

I n addition to the five plates which refer to the Garden ,
there

are fi fty to i llustrate the various sc ientific papers.

WASTED WEALTH

IT is often the case, even in these days of techn ical education , that
for wan t of a l i ttle elementary knowledge the weal th which lies at

our feet is entirely overlooked. A remarkable instance of this is
furnished by the chemical manure fac tories of Lincoln . These supply
a large proportion of the artific ial manures used in the kingdom , yet

the whole of these commodi ties are manufactured out of imported
mater ial . A well - informed wr iter in the Lincolnshire Chronicle has

lately pointed out that all the expenses of importation might be saved.

I n v iew of the great stores of mineral phosphates that lie in
the rocks on which Lincoln c i ty is built , i t is, he says, inexplicable
that our fac tors should go to the trouble and expense of br inging in
all this foreign material . For those interested in this subject a visi t
to Handley ’s Brickyard

,
just below Swan ’

s Pit, will prove a valuable
object lesson . I nterstratified with what are known as the Marlstone
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and the Shale, lie several seams of so-cal led coprolites or nodules of

phosphates of l ime. The seams vary in thickness from three inches
to eighteen inches , and all are formed of these nodules c losely com
pacted. We have had an opportuni ty of assisting at an analysis of

these nodules, from which it was demonstrated that not on ly are

they remarkably free from iron,
but that they are ten per cen t .

richer than are the imported Belgian samples . I t must not be sup

posed that these seams are peculiar to Handley ’s Pit only— they
extend un iformly throughout the m iddle hills of Lincolnshire, and
are exposed in most of the pits from Lincoln to Grantham . I f

properly exploited the phosphate industry in Lincolnshire m igh t be
made second only to that of its great iron m ines and foundries.

HUMBER MUD
THERE is mud in the Humber estuary

,
mud and sand

,
and a great

deal of i t . Where does it come from ?

This is the question that the Hul l Sc ien tific and Field Natu
ralists

’

Club set itsel f to discuss 0 11 April 1 3th , the discussion being
opened by its energetic secretary , Mr T. Sheppard. The usual
reply that the mud comes from the tr ibutary r ivers, Ouse ,

Trent ,
and Hull

,
is soon found to be inadequate . The mud is accumu

lating so rapidly that the material brought down by the rivers is
insuffic ient to accoun t for i t. Not only sand and mud banks but
dry land is con tinually being formed. Reed

’

s
‘

I sland, between
North and South Ferriby

,
was

, some twenty-five years ago,
corn

paratively small
,
with a plot of grass 0 11 which a few cattle were

reared. Now i t is hundreds of acres in extent , has an enormous

number of catt le grazing upon i t
,
and is sti ll growing. As for the

accused r ivers , their waters are comparatively c lear and hold but few
particles in suspension . Such detr itus as they do transport is for
the most par t redeposited on their own banks , or in the alluvial
flats so charac ter istic of the Ouse and Trent . I t is , however,
noticed that the water near the mouths of these r ivers is far more

muddy when the tide is flowing up them ; and this suggests that
the mud may be brough t into the Humber from the sea.

The waters of the North Sea are continual ly washing partic les
of rock

,
sand , and mud in a sou ther ly direction , and slowly but

surely the material on the Yorkshire coast is travell ing southward.

I t never travels in a northerly direc tion . As is well known ,
the

beach around Flambro Headland is strewn with masses of chalk of

all sizes
,
which have been dislodged from the cliffs . These can be

seen in plenty in Bridlington Bay and further south , though natu ‘

rally getting less plenti ful as they get Humber-wards . Hardly any
chalk boulders are found north of the headland. This proves that
the beach-material travels sou thward. Now the c liffs of the Holder
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ness coast are made up of soft glac ial c lays , capped in one or two

places by lacustrine deposi ts of smal l extent. They vary in height
from 1 0 to 5 0 feet

,
and at D iml ington reach over 1 00 feet . Mr

J . R. Boyle has shown O I I historical evidence ,
and the Rev. E. M.

Cole and others have proved by direc t observation
, that the whole of

the c li ffs from Bridlington to Spurn are being eroded at an average
rate of about 7 feet per annum . The whole of the eroded material
must be gradually , or in some cases quickly , converted into gravel ,
sand, and mud, and carried southwards . A large quantity of this
material is carried past the Humber mouth and is gradually silt ing
up in the Wash and off the Lincolnshire coast . At the same time a

deal of i t must be brought into the Humber at each tide ; and when
the winds are the strongest , and the erosion most severe, the inrush
of water into the Humber is likewise the greatest. This water brings
with i t the cl iffs in a modified form . I t would appear

,
therefore ,

that it is from the coast that the bulk of the material suspended in
Humber waters is derived.

I t does not follow that the mud now in suspension in the

Humber is the resul t of one or two tides. The partic les may have
been accumu lating dur ing several months

,
and undoubtedly pass

and repass a particular point several times a week . Consequently ,
when the rivers flowing into the Humber are swollen with flood
waters, and are swift, the muddiness observed near their entrances
to the estuary is not necessarily due entirely to the additional
material which they have brought down , but is more likely to be

owing to the sediment in the Humber being stirred up.

Absolute confirmation of this theory as to the origin of the

Humber mud
, such as might under other c ircumstances be afforded

by microsc0pic examination of the mud-partic les
,
is not to be

obtained, since the partic les brought down by the rivers are

precisely similar to those found in the c liffs of the e ast coast .
Not only are the boulders in those c liffs formed of rocks similar
to those eroded by the r ivers near their sources but in their lower
reaches the rivers traverse boulder-c lay areas.

SLUGS
THERE are before us some papers dealing with slugs

,
and wri tten by

Mr Wal ter E. Collinge, one of the few Bri tish workers who have
turned their attention

,
with any persistency , to this branch of

malacology .
The forms included among slugs are not of necessity near

relations , nor are they , as some migh t imagine
,
sharply separated

Off from types with wel l-developed shells. Nevertheless
,
Slugs as a

whole present the same difficulties , and requ ire to be approached
from the same point of view.
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The student of slugs obviously cannot be a mere conchologist ,

but one of two temptations may beset him according as he is or is

not an anatomist. I n the latter case
,
he may be led to attach

undue importance in descriptive work to colour variations , occasion
al ly making one spec ies out of two, but more often splitting up one

into several , and possibly naming ‘ varieties
,

’ which may be based
merely upon such phases of coloration as succeed one another
dur ing the life-history of a single individual . The anatom ist , on

the other hand, may be inc lined to consider as diagnostic of species
points of in ternal difference so smal l as to suggest that the describer’s
wish was father to his thought . And this is espec ially the case

when l ittle or no ou tward differentiation is obvious. Of course, in

these days when ‘ physiological spec ies ’

are recogn ised, there is
nothing inherently improbable in the assumption that there are

forms alike withou t yet not within ,
provided that some additional

evidence is forthcoming as to varying habits or development . I t

seems reasonable, however , to expec t something of the latter sort to
be brought forward before we are asked to recognise ‘

anatomical
spec ies as good ones.

Mr Collinge is an anatomist
,
and in his paper “ On some

European Slugs of the genus A rion (P roc. Zool. Soc. ,
1 8 97 ,

pp . 439-45 0 , pls. xxix .-xxxi . ) he brings forward evidence as to

the constancy of anatomical charac ters so far as the geni tal
organs are concerned, these being the parts in which spec ific di ffer
ences are mainly sought . The testimony is based upon the small
number of variations found in a large series of Spec imens dissec ted,

and belonging to the same two spec ies of A rion . That the form of

generative organs in the par ticular genus considered presents but
l ittle modification throughout the spec ies is a wel l-known fac t , and,

even i f this were not so
,
a comparison between fig. 3 of A . subfuscus

and fig. 1 2 of A . hortensis would suffice to Show it . To bring
forward this constancy ’

in A rion as militating against Cockerell
and Larkin ’

s belief in the spec ific identity of several forms of Veroni

cella
,
which differ anatom ical ly , is but lost labour . So far as A rion

i tsel f is concerned, the smal l number of sl ight variations noted by
Mr Collinge 2 6 out of 1 223) may serve as an excuse for
increasing the number of spec ies when more marked differences are

from time to time detec ted.

Mr Collinge
,
indeed, in the paper under discussion ,

reserves his
A rion hortensis, var . caeru leus

,
which differs more markedly from

the typical hortensis
,
and raises i t to spec ific rank . We note that

A . hortensis is figured with but one vestibu le, while caeruleus has

two : two
,
however , are shown in an unpublished drawing of the

former by the late Charles Ashford now before us
,
while Mr

Collinge
’

s fig. 1 2 con tradic ts his own statement , that in no spec ies of
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the A . hortensis group is the lower portion of the free oviduc t much
larger and more globose than the upper . Again ,

in the paper , the
validity of A . f usons , externally very much like A . s ubfuscus , is

admi tted by Mr Collinge who previously rejec ted i t . This is not

to be wondered at since, in another paper O II four species of the

same genus, published about the same time in the Journal of
Malacology (vol . vi . , pp . 7 -1 0 ,

pl . almost the only evidence of

external difference between A . empir icor um,
A . ater

,
and A . lusi

tanicus given by Mr Collinge is a short series of measurements
pointing to the fact that the second spec ies is larger than the first.

Of course i t is probable that our islands contain more spec ies
of A rion than many of us used to imagine, and Mr Collinge has done
much to arouse us to the truth about them ; but, before all the

spec ies which he and his con tinental friends would give us are

recogn ised by thinking malacologists , still more careful and detai led
work must be done upon the genus . We have been so busi ly
cr itic ising the weak points in the paper that we have on ly hinted,

by quoting a few figures , at the prodigious amount of work which it
must have entailed. There only remains for us to express the hope
that other workers will come forward and supplement what is a

valuable contribu tion ,
from an anatomical point of view , to our

knowledge of the genus Ar ion .

I n the other paper we have “
the descr iption of two new spec ies

Of slugs of the genus P armar ion from Borneo (P roc. Zool. Soc. ,

1 897 , pp . 7 7 8-7 8 1 ,
pl . One of these the author considers

intermediate between the genus in which he places it
,
and Micro

parmar ion ; in fac t i t leads Mr Col linge to the conc lusion that no
l ine can rightly be drawn between the two genera.

AMERICAN I SOPODS

MR J . E. BENED ICT 0 11 March 24 published a paper on
“ The

Arc turidae in the US . National Museum
”

(P roc. B iol. Soc. Wash

ington ,
vol . xii .

,
pp . 4 1 in which there are several interesting

features . He describes eight new spec ies, and of each of them
gives a good and intelligible ‘ habitus-figure,

’

an adjunct without
which the most luc id description of a new form is usually di fficu lt
and wearisome reading. W ithin the last twelve years the number
of spec ies in the genus Arctu rus has been raised from five to

twenty-five. Mr Benedict has therefore rendered a kindly service
by supplying a k ey to this rapidly increasing group . As often
happens, when new spec ies appear , some of the old generic dis

tinctions have to disappear . Mr Benedic t finds, for example, that
in some spec ies of Arctur us the fingers are not simple, but bi
ungulate as they are in Astacilla . I t appears

,
too

,
from his de

scriptions that Ar cturu s cannot invariably be distinguished from
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Astacilla by having the flagel lum of the second antennae more than
four-jointed. Nature lures us on by showing spec ies after species in
which the joints are more than four , and, when we are purely
satisfied with our. gener ic charac ter

,
br ings to View A rcturus

mu ltispinis, in which the flagellum in question is single-join ted.

W hen AStacilla has established a charac ter for preferr ing shal low
water , Mr Jules Bonnier descr ibes the remarkable Astacilla giarcli

from a depth of niore than 5 00 fathoms , and now from 1 825 fathoms
comes Mr Benedict’s A . caeca. Mr Beddard has pointed out

that the genera A rcturus and A stacilla
“ form almost the only

exception to the general statement that the deep sea I sopoda are

blind, and now Mr Benedic t’s last-men tioned spec ies comes as an

exception to this exception
,
being a blind I sopod from the deep

I II a second paper
, simul taneously published in the same

P roceedings (vol . xii . , pp . 5 3 Mr Benedict describes two new

Cali fornian spec ies
,
both of which he assigns to the genus I dotea ,

r elying for the l imits of that genus on the monograph of the

Idoteidae by E. J . Miers , published in 1 8 83. I t is rather surpr ising
that he takes no notice of the far more recent discussion of this
family by Mr Adrien Doll fus in the Feuille cles Jeunes Natur

a listes
,
November 1 894

,
and

'

February 1 8 95 . Few students who
have read the papers by Mr Dol lfus wil l be ready to retain Mr

Benedic t ’s two new spec ies in one and the same genus .

Miss Harr iet Richardson , also in the same publication (xii . ,
pp . 39-40) descr ibes and figures a new spec ies of rEga , c losely
related to £ 9611 trirlcns, Leach . The discriminating charac ters do
not seem to be al l of them qu ite convinc ing. One of these
d epends on the number of joints in the flagella of the antennae,
the new E ga ccarimata having on the second pair ten join ts,
while Leach

’

s spec ies has n ineteen. I t is true that the number
n ineteen is assigned to i t by SehiOdte and Meiner t , but Bate and

Westwood say that the number is abou t twelve
,
and i t may be taken

for granted that there is no fix ity in this respec t to depend on

among spec imens of different ages and different sizes. The relative
length and breadth of the body is likely to prove an equally unstable
c harac ter . The new spec ies is said to be more than thr ice as long
as broad, and the figure given agrees with this measurement , but so

does the figure of AE
’

ga tridens given by SchiOdte and Meinert ,
though that drawn by Bate and W estwood is of a more portly
h abit.

Under present conditions of human existence the scatter ing of
s c ientific information remains unavoidable, so that one can merely
note, withou t aston ishmen t or disapproval , that one new spec ies of

E ga obtained by the US . Fish Commission steamer ‘
Albatross ’
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young ones, which , we learn with regret , are fed largely upon small
chickens. But, lest i t be supposed that this kite should be banned
as vermin , we hasten to observe that its diet is very varied,

inc luding worms , smal l crustaceans , dragon-flies , grasshoppers and

other insec ts , frogs, toads and water-newts , lizards, snakes of two

spec ies , and five spec ies of fish ; not to mention small mammals ,
such as moles , shrews , mice, and (last , but not least) land-voles ,

which are the bane of agriculturists.

AN ALGA PARASITI C ON OPH IURIDS
THE occurrence of Algae in intimate connec tion with the bodies of

l iving an imals is wel l known . Such are the yellow cells (Zooazan
tli ella) of radiolarians

, the green alga,
Zoocli lorella

,
found in many

in fusorians , in Spong-illa , Hydra , in var ious rhabdocoele turbellar ian
worms, and so forth . But in all these cases the relation is one of

symbiosis, on the give and take princ iple. Lately
,
however , D r Th .

Mor tensen has described in Videnskabelige Meddelelser ( 1 8 97 , pp .

322-324) a species (probably a new one) of the green alga
Daetglococeus in festing the brit tle-stars Ophioglgplia texturata and

0 . albida . I t forms dark-green patches on both disc and arms
,

on both upper and under side, sometimes in smal l excavations in
the calcareous plates . I ts pecu liar ity is that it eats away the

skeletal substance and, apparen tly , does not pay for it . I t is a

true parasite.

PAPER

SINCE every sc ientific man should believe that his work is of per

manent value, and should avoid publish ing anything In which he
does not so bel ieve, i t becomes of some interest to him to see that
the paper upon which his articles are pr inted is of a qual ity
warranted to last. Therefore we recommend our readers to consider
with care the valuable report pr in ted in the Journal of the Soc iety
of Arts for May 20 ,

in which a Committee appointed for the spec ial '

purpose ,
give the results of their investigation into numerous

printing papers . The disintegration of the fibre of papers is , as a

rule, referable to acidi ty in the case of rag papers : while , in
those made from wood-pulp i t is due to oxidation ,

and is aecom

panied by an alkaline reac tion . The discoloration of papers is pro
portional to the amount of rosin which they contain . The Com

mittee
, therefore advocates the following spec ification as that of a

reliable paper Fibres not less than 7 0 per cent . of fibres of the

cotton , flax , and hemp c lass. Sizing : not more than 2 per cent.
rosin ,

and fin ished with the normal ac idity of pure alum . Loading
not more than 1 0 per cent . total m ineral matter







Some More Bowing Experiments

N the autumn of 1 895 the au thor designed an indicator for

recording the work done I n a stroke of rowing. 1 The apparatus
replaced the fron t thowl of the rowlock , and consisted of a plate
turn ing with the oar

,
which pressed against it, abou t an axle to

which i t was connec ted by means of another plate pivoted to the

first .
The pressure of the oar tended to move the fron t plate back

towards the axle, this motion being resisted by a spring. The

movements of the plate, and consequently of the oar, were recorded

as a diagram on a hor izontal card by a penc il connected with the
plate. This diagram afforded the information given by the famil iar
steam-engine indicator diagram , and gave measures of the horse
power of oarsmen

,
as well as interesting information with regard to

the way in which the work was done, showing the great differences
that existed between the style and stroke- forms of different oarsmen .

The successful working of this simple instrumen t encouraged
the author in 1 896 to attempt another, obviating the shor tcomings
of the first. This latter , in addition to various mechanical imperfec
tions, had the disadvantage of giv ing the diagram in curvilinear
co-ordinates

,
necessi tating laborious measurement and reduction

before stroke form and work done cou ld be estimated.

Further, in ‘ testing a steam-engine i t
,
is customary to take

several diagrams during a run
,
by changing the card on which

the figures are being drawn . I n a [boat this is imprac ticable
withou t stopping the rowing. I t will ' be seen that an important
part of the later machine is the automatic winding apparatus, where
by the card c h an ge s i t s e l f . The author was recen tly interested in
hav ing his attent ion called to a similar device which was being
introduced for the steam engine.

The general princ iple of the former indicator , that of recording
the movements of a plate turning with the oar and pressed forward
by a spring , has been adhered to. I n the photographs (Plate I . )
and diagram illustrating the action of the penc i l and spring (Fig. 1 )
the face A moves wit h the oar , and is connec ted with the axle B

For a descri ption of the instrument and results obtained
,
see Na/nra l Sc ience, vol .VII I . , pp . 1 78-1 85 , March 1896 .
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(which screws on to the rowlock in place of the thowl) by means

of the link C. This junction piece
,
which is strongly braced to

avoid flexure
,
rotates round the axle in an adjustable bearing

, and

is pivoted to the face at D in dead cen tres . The spring is placed
between E on the back part of the front plate

,
and a nut at E on

a core, fixed at f to the link .

The part of the instrument in which i t differs essentially from
the earlier one is the recording mechanism

,
in which the diagram

is obtained practically in rec tangular co-ordinates, and every fi fth
stroke is automatical ly indicated for a period up to 5 00 strokes.

The diagram is

recorded on a drum

(R) having its axis
along the axle. The

strip of
‘ metal lic

paper ’

on which the

diagram is drawn
winds off the cylinder
S

,
over the drum on

to the cylinder T,
and

is held in posi tion by
an elastic threadwhich
winds off a pul ley on

T on to a similar
pulley on S.

The penci l attachment (HGL) moves as a whole about a vertical
axis G fixed to the face, while the arm CH can move about a

horizon tal axis fixed to the main attachment , which keeps i t in
a vertical plane with the pulley L. C is so placed that (Fig. l )
BBGH is a parallelogram (assuming for the momen t that H has no

ver tical movemen t) , and, consequently , i f H remains on the drum

While the face moves p ar a l l e l to i t s e l f towards the axle, i t will
stop in the same position . The penc i l (H) (a brass point) is pressed
upwards by a spring, and is held down by a chain which passes over
the pulley L and is fixed to the face at M

I f the front face moves backwards parallel to i tsel f , G and 111

partic ipate in the movemen t , while H rests on the drum owing to
the spr ing, which , keeping the chain tight , pu lls L towards M
Consequen tly M approaches L,

and some of the chain passes to the
ver tical part, and allows the penc il to move upwards . In this way
a pressure line is drawn

,
which is a c irc le about G as centre. The

maximum error introduced into the position of the oar by regarding
this as a straight line is abou t 0 5 ° 1 while the l ine of no pressure

l
360

— 3 ( l — cos sin 2
27r x 2

Fig. 1 . D iagram i llustrating action of P enc i l and Spr ing.
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produced by simply turning the oar
,
is a hori zontal c irc le, which

becomes a straight line when the diagram strip is unwrapped.

At the conclusion of a stroke
,
when the penc i l has reached its

extreme posi tion to the right , the oar leaves the face and rests

against the Opposite thowl , on ly touching the instrumen t at the

rounded end of the face to carry it into position for the next stroke.

During this movement the penc i l travels over the base l ine
, and a

lever N engages a Spoked wheel 0 , which gears into the right hand
cylinder and winds the str ip into a new position . As the winding
ceases , a cam-wheel P is rotated ; this drives a plate attached to
the bottom of the drum outwards

,
and thus li fts the penc i l Off the

strip and the winding lever out of gear .

During the stroke the wheels are not engaged
,
since the levers

share the backward movemen t of the face when the spring is com

pressed and pass clear of the wheels . While the cam holds the

plate out no diagrams are drawn and no winding goes on . Each
forward swing carries the cam wheel forward one tooth

,
unti l at the

fi fth stroke the penc il again reaches the paper
,
another diagram is

drawn and the strip is once more wound. Two cords place the

starting and stopping of the record under the control of the

coxswain . The upper par t of the instrument is protec ted from
Splashing or rain by a cover .

Knowing the diameter of the drum
,
and the strength of the

spring
,
the diagram gives a resul t in p ou n d s p r e s s u r e p e r

d e g r e e o f t u r n of the oar . In order to express the result in
foot-pounds of work

,
the ratio of the pul l on the handle of the oar

to the corresponding pressure on the rowlock must be known
,
and

the distance through which the handle moves per degree of turn .

These two constants are found from the in and ou tboard dimensions
of the oar

,
and the posi tion of the centre of pressure of the water

on the blade.

1 The spring was calibrated in the Millard Laboratory
,

Oxford
,
by kind perm ission of Rev . E. J . Jervis-Smith . W i th the oar

and spring used in the experiments, a height on the diagram of 1
”

represents a pul l of 220 pounds, and 1 sq. inch represen ts 3 7 7

foot -pounds .

2

W hen the indicator is fully open i t is usually conven ien t to
have the spr ing u nder some initial compression . This is estimated
by noting the turns given to the nut E after i t has just touched the
spring

,
and allowed for by measuring heights from a new base-line
per turn below the ac tual one. Exper iments in cal ibrating

the spring showed that one end did not completely ‘

bed
’ i tsel f

un ti l some pressure was exerted. The error due to this is practi
cally el im inated by r a i s in g the base line

1 Neglecting the moment of inertia of the oar about its button . See Appendix I .

2 See Appendix I .
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I n order to preven t the necessary length of the strip being

excessive, the diagrams are made to overlap (Fig. I f the strokes
are flat at the top i t is frequently not easy to determine at sight
which is the fin ish ’

corresponding to a particular beginn ing . ’ This
is , however , discovered at once by measuring the l eng t h of the first
or last stroke, from which the approximate distance of the finish
from any beginn ing is known . A stroke thus individualised can

then be measured up. The measurements taken are

( 1 ) Length of stroke in degrees : which is afterwards reduced

to distance moved through by the handle of the oar .

(2) G reatest height of diagram.

(3 ) Area, measured with an Amsler planimeter .

(4) The shape of the curve gives the style of stroke.

No. 2 2

Fig . 2 . Part of an Indicator Card (two-thirds actual size).

To determine the style of an oarsman under any particular
c ircumstances, the idiosyncrasies of the strokes are elim inated by

superposing several
diagrams (Fig.
and then drawing a
mean l ine through
the resul t. I n this
way the

‘

Charac
teristic D iagram ’

is obtained. Simi
larly ,

in finding
Rig . 3. Deduction of Characteristi c Diagram (actual Si ze).

an oarsman s power ,
the mean of several stroke measures is taken .

Having now descr ibed the indicator
,
the diagram

,
and the

method of treating it , some account will be given. of the results
obtained from twen ty-seven exper iments involving some 2000

strokes of rowing. The pr inc ipal oarsmen experimented on are

denoted by A ,
B , C, D ,

E
,
E

,
C

,
H

,
I .

Fig. 6 represents a ser ies of charac teristic diagrams Of rowing
on sliding seats . K was obtained with the earlier indicator, but
is introduced here as the stroke-form differs from any others in no

small degree. This stroke although very short is nevertheless very
powerful .
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In the table, resu lts are shown of the experiments relating to

work done in a gig pair , both on sl iding and fixed seats. The

author regrets that the stroke rate was not taken in more cases, it

having been measured in only seven of the experiments. I t is ,

however , not far from the tru th to assume that the estimated rates
in other cases are not in error more than one stroke a minu te.

1

The trials involved in the table have all been short , ranging from
one to ten m inutes

,
and speaking generally a sim ilar rate of working ,

with a gradual fall in power
,
could have been continued for some

twenty minutes , while, at high pressure, exhaustion would ensue

under similar conditions in less than ten minutes.

ROW ING iN GIG~PAIR

Average time between easies— 3 min .

Average stroke-rate— 22 .

4 5

Stroke
Oarsman length in Ft .

-lbs .

feet . per str . Mean .

I I . Fixe d Seat .
G 4 5 3 7O 1 27 83

H 40 336 1 28 8 5

I 42 343 1 23 8 2

F 4 5 3 1 2 1 2 5 7 0

Mean 43 340 1 26

The table indicates that Man Power in rowing is abou t 7} H P .

and var ies with individuals and effort between '2 and '4 H P .

1 W ith reference to stroke rate, it is worthy of note that the usual custom of counting
strokes , in which the number of strokes in th e water is taken ,

makes an error of more

than half a stroke, by om itting one swing forward . Thus if strokes are counted for

1 min . the deduced rate is too high by 2 per minute .
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The author regrets that up to the present the only experiment in a

rac ing eight was 0 11 an Oxford ‘

Torpid ’

in its early days of practice.

He suspects that during a race of eight to ten m inutes’ duration the
power would vary between '

3 and '7 H .P .

The figure given in the sixth column of the table is of some

importance , since i t roughly indicates the form of the stroke. This
coefiicient, found by div iding the m ean pul l dur ing the stroke by
the g r e at e s t pull , gives a measure of the u n i f orm i t y of the pull .
I f the usual coaching maxim of “ getting the ful l work on at once

and carrying i t out to the finish , were l iterally carried out
, the

stroke diagram would become a rectangle, and the coeffic ient un i t y.
I t is , however , probable that the best results wou ld not be

obtained with a high coeffi c ient , since the extra work done does not

compensate for the addi tional fatigue, physical and nervous
,
involved

in setting the musc les suddenly at their fullest tension. I n addition
to this physiological poin t there is the mechan ical one that the
e f f i c i en c y of propulsion is greatest— other things being equal
when the oar is at r ight angles to the boat, since i t is here that the
smallest proportion of the work is devoted to generating kinetic
energy in the water .

This question of e f f i c i en c y of propulsion by oars has been made

the subjec t of experiment by the author . To determine this i t is
necessary to know ,

in addition to the information afforded by the
indicatordiagram ,

th e p o in t ab ou t w h i c h th e oar is tu r n in g at
every part of the stroke. Since the rowlock is moving forwards

,

and the tip of the blade backwards , some poin t between these is
neither moving backwards nor forwards . This point may be called
the Turn ing Point. 1 A moment’s consideration wil l show that th is
point changes its position during the stroke, since the blade first
encounters dead water , so that the blade tip at first moves
slowly , and the turning point is lower down the oar than a momen t
afterwards when the water has been set in motion.

By attaching a float to different parts of the oar by a str ing, so
that the float was immersed during the stroke, i t was possible to
estimate fairly accurately the mean posi tion of the turning point

,

for which a position 3 6 inches above the tip of the blade was found
,

i.e.

, a point only 3 inches above the top of the blade. This shows
how comparatively slight is the motion given to the water

, a point
which will be more c learly brought out below .

In August of last year the author made an attempt to arrive at

more exac t resul ts on this poin t by taking a rapid series of photo
graphs of an oar in motion on the same plate

,
from a point vertically

above the boat . U n fortunately
,
the only time available, abou t

P .M. on a cloudy afternoon ,
was not an ideal one for exposures lasting

1 I t is clearly the projec tion of the Instantaneous Centre Locus on the oar.
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fi e of a second. However , a photograph was taken from which it
has been possible to determine some twenty posi tions , plotting out a
whole stroke

,
with parts of the forward swing on each side (Fig.

RoUg h s c ale of fs e t

Fig . 6 . Motion of an Oar during a Stroke. (Boat is moving towards the r ight hand. )

The camera was fixed about 2 3 feet above the River Cam when
there was prac tically no stream to vitiate the results. The exposures
were made by a revolving shutter , having three sl its , each with an
angular width -

of 5
°

rotating before a slit of about double that
width . The rotation was maintained by such a weight that the
Speed was fairly un iform during 1 20 exposures at about 1 4

exposures per second. As only 26 of the 1 20 were used,
no

ser ious error is in troduced by consider ing the successive photographs
taken at equal intervals of time.

Fig . 7 . Curves descr ibed by points on the Oars . (A ), Button 36 above
tip of blade (D ), Tip of blade.

Points were marked on the oar at the button , at 36
”
above the

tip of the blade, and at the tip . The motion of these poin ts is re

presented by -the lines A , C and D in Fig . 7 . A projec ting part of
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In order to determine the effic iency of propu lsion it is on ly

necessary to find what propor tion Of the whole work done is

developed as kinetic energy in the water . I f the whole pressure
of the blade against the water be P , while the cen tre of pressure
moves through a distance a perpendicular to the blade, the kinetic
energy delivered to the water is P a . For every smal l angle 0 through
which the blade turns while the turn ing poin t is at a distance as

from the centre Of pressure , the above produc t P 5139.

Wi thou t entering into details,1 the angles between successive
posi tions of the oar

,
given in Fig. 6 , were measured and corrected

by interpolation from a curve, while corresponding values of ac and

P were found from Fig. 9 and C of Fig. 4 respec tively. 2
I n this way i t was found that almost exac tly 1; (33 4 per cent. )

of the work was left behind in the water as kinetic energy set up

by the oar
,
giving an effic iency of 6 6 6 per cent. This effic iency

coeffic ient is concerned, of course, on ly with the rowing mechan ism ,

and takes no account of physiological waste of energy.

Fig. 10. Fatigue Effect . A
,
Work B

,
Greatest Pul l ; C, Change in Form.

The mechanical effic iency is increased by in creasing the size of

the blade, so that i t can reac t on a larger body of water , and by in
creasing the length of the oar

,
both inboard and ou tboard

,
in order

to dim in ish the obliqui ty at the ends of the stroke. This theoretical
possibility is hampered by prac tical considerations until boatbuilders

1 See Appendix I I .

2 C unfortunately was not the oarsman who was rowing in the oar experiment, but ,
for a general result, this is of no very gr eat moment.
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c ondescend to turn their attention to making an improvement on
present wooden oars and solid outriggers.

I n experiments so far described, the only advances made by the
new Indicator over the first one have been the greater fac il ity in
reduc ing the results and the possibility of obtain ing a mean resu lt
from several strokes. Experimen ts will now be considered for

which the continuous record was necessary . These have reference
to the effect of fatigue on rowing . Fig . 1 0 indicates in various
ys the growth of fatigue during a continuous piece of rowing. I n

A
,
ordinates represent the w ork done during a stroke, whose number
from the start is represented by the absc issa. As is to be expec ted,
the strokes v ary irregularly, but the steady decrease during the 1 5 0
strokes represented is qu i te c lear. B represents in the same way
the falling Off in the maximum pull

,
and gives a curve almost

identical with A . C shows the change in stroke form during the
interval of some 1 30 strokes, or six m inu tes’ rowing .

I t will be noticed that the falling off is most marked during the
latter hal f of the stroke, when the legs and arms take a large share
in the work . This suggests that while the powerful system of

muscles in the shoulders and back does not easily tire , the legs and

arms are comparatively weak .

Fig. 1 1 represents the change in stroke- form in a four during an
interval .of 8 0 strokes. The fatigue-curves in this case are steeper
than in the last case, but less regular .

Fig. 1 1 . Fatig ue in Four— 80 Strokes .

Fig. 1 2 relates to a journey in a Torpid Eight . This was
broken up into about 4 pieces by easies , but again the gradual
diminu tion of power is c lear. C is an analysis on a larger scale of

strokes 2 1 0 to 3 1 0 during this journey showing the effec t of an

‘

easy .’ The diagram shows the m ax im um p u l l, and between the

two black lines there is c learly a break in which the oarsman has

partly recovered his vigour .

W i th regard to the m agn i tude of the fatigue effec t , in the first
case the fal l was 1 8 per cen t . in 6 m inu tes’ continuous rowing,
1 5 0 strokes ; second, 1 3 per cent . in 1 00 strokes ; third,

22 per

cent. in 3 5 0 strokes ( intermittent). These and other results show
that

,
even in cases where no extreme exertion is cal led for, fatigue

mani fests i tsel f
,
not only as a sensation ,

but also in dimin ished
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ou tput , and i t can easily be imagined how much larger must he
the fal l in a hard race.

A rough experiment was made to test the use of the indicator
for determin ing the relation between horse power and the resulting
veloc ity of the boat . A pair was rowed between two points , both
up and down stream ,

in order to eliminate the stream veloc i ty
The time and number Of strokes was carefully noted. This was

Fig . 12 . Fatigue in Torpid Eight. A and B 350 Strokes, C 100 Strokes .

carried out once with very lit tle exertion and again working hard.

The measurement of the diagrams
,
combined with the other observa

tions gave the H.P . corresponding to a certain relative veloc i ty .

Assum ing :c was found by this experiment to be

— a result probably too low.

1 For the experiment to have a

sc ientific value it would be necessary toindicate both rowers.

The experiment is al luded to as suggesting the possibility of an

investigation that might lead to usefu l resul ts, and although the

author has given a descr iption Of some experiments which he hopes
may be of some interest to the rowing man and also to the physio
logist, yet he feels that at every poin t, more extended,

and often more
careful experiments

,
for which he has now no longer the Oppor tun ity

,

would be of interest and importance to sc ience.

E. CUTHBERT ATK INSON .

TEMPLE OBSERVATORY
,

RUGBY .
1 See Appendix I I I .
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APPENDIX I I I

RESI sTANCE AND HORSE POW ER As A FUNCT ION OF VELOCITY
In the experiment referred to in the article, the H.P .

’
s in the two cases were

‘294 and
' 151 respectively

,
while the veloc ities were in ratio 421 to 321 .

Compar ing this with examples of towing vessels this would appear rather low.

There is
,
however , a difference between towing, and propelling with internal

mechan ism .

I n former case if Resistances f
where V= velocity,

Horse-power z l e x V= l e +1 .

In the latter case, in which the vessel is propel led, for example, with a screw or oar
,

the force of propulsion is obtained by generating momentum in the water . Mak ing the
apparently legitimate assumption that the mass of water encountered by the propellervaries as the veloc ity of the vessel (probably more correct in the case of the screw than
with an oar ), since the rate at which the propel ler is passing the main body of water
is V.

I f Res istance laVie, again
H.P . = lVx+1 +mV2x - 1 where l and m are constants .

So that un less oe= 2 , the H.P . required no longer varies as Vx+ 1 ,

I have nowhere seen this pointed out, and should be glad of any information on the

subject.



Scientific Proofs izersus
‘ A Priori

’ Assumptions
NTIL the great impetus had been given by Darwin to the

acceptance of the Doc trine of Evolution
,
by the publication

of his
“
Origin of Species, natural sc ience mainly consisted of the

observation of facts . Thus
,
old text-books of botany con tained the

names and descriptions of the various organs of plants with li ttle
or no attempt to deal with their physiological uses, much less with
their or igins . The old idea,

that ‘

spec ies ’ were fixed entities ,
created as we now see them

,
with all their organs complete

,
led

men tac itly to assume that such descriptions were all that was
necessary . Botany mostly consisted of the accumulation of morpho
logical fac ts to aid the systematist . I f any suggestions were pro
posed as to the purpose of this or that organ ,

the use of which was
not very obv ious , teleological guesses, ’ as they might be called, were
thought to be amply suffic ient to account for them . The Bridge
water treatises may be taken as the type of that old method Of

interpretation of uses
,

’ which was
,
in fac t

, simply that of apr ior i
assumptions without any strictly sc ientific bases to go upon ; by
which I mean nei ther any accurate Observations nor experiments,
wherewith to veri fy the supposed uses.

Like that of teleology
,
i t has now come to be general ly recog

nised that the inheren t fallacy underlying metaphysics is due to the
want of external Observations and exper imental proofs ; so that no
worker in natural sc ience can wel l be a metaphysic ian at the same

time, for the methods of proof— if any such term can be applicable
to metaphysics at all— lie in opposi te direc tions . The sc ientific
student should be satisfied only with objective facts ; the meta
physic ian is conten ted with subjective imaginations .

Darwin publ ished “
The O rigin of Spec ies ”

in 1 85 9 . This
work at once broke down the old ideas of the fixity of spec ies ,
as having been created such , and having unalterable forms ; but
the question immediately arose How are new forms worked out by
evolution in nature ?

Darwin and D r Wal lace simul taneously propounded the theory
of Natural Selection . Though differing in some impor tant points

,

both based their conc lusions on the fol lowing statements :
( 1 ) That more offspring are born than can ever l ive to maturity

and so leave fresh offspring .

(2) That no two individuals of
“

the same kind are ever abso
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lutely alike, in consequence of their ‘ individual differences
’

these supply material for natural selec tion to act upon
:

(3) That when a being migrates in to a new envi ronmen t , this

somehow induces variations to arise in the Offspring , which then , i t
su
pposed,

vary ‘ indefin itely ,
’

i .e.

,
in all sorts of

.

direc tions ; but
only those best sui ted to the new surroundings live, all the rest
die . Professor Huxley described this process of natural selec tion
of the fittest to surv ive, as a system Of

‘ trial and error .

’

(4) That the rule is that plants of which there is a numerous

population are best suited for giving r ise to new varieties when
some geological catastrophe alters the conditions of their existence ,

i . e.

,
without migration.

( 5 ) So that those individual plan ts which possess new var ia
tions of struc ture which render them the best fi tted to survive, wil l
do so under those new conditions of existence .

Now the statement No. 1 can be abundantly and easily proved
to be true. No. 2 is also quite true. No. 3 is not true so far as

varying ‘ indefinitely ’

is concerned. This was an a pr iori assump

tion
,
which has never been verified, no facts having ever been brought

forward to sustain i t. No. 4 is also unsupported by any facts on

the contrary , gregarious plants as a rule supply no var ieties. No. 5

is a reasonable deduction or aprior i assumption , had there been any

facts to start with . This not being the case the assumption falls to
the ground.

On the other hand, observations and experiments prove that all
variations which arise in plants are the resul t directly or indirectly
of responses or adaptations to external influences. Such are always
definite,

’

to use Darwin ’

s expression ,
in every case ; and whenever

this is so, as he himself admi ts , a new var iety wou ld arise withou t
the aid of Natural Selec tion . Instead of this being the exception
and indefinite var iations the rule

,
as he supposed, the truth is, that

definite variation is a natural law admit ting of no exceptions at all.

Indefinite variations in nature were a pure assumption .

Where, then,
is there any Opportuni ty for natural selec tion to

ac t I t is the universal process in the struggle for life in nature.

A neglec ted lawn,
now existing

,
affords the writer an excel lent object

lesson. Daisies hold their own over large areas where about four
years ago there were none ; but among them are sharply defined
places in which P oa annua or other grasses u tterly refuse adm is
sion to anything else. Another distr ic t is invaded by A lchemilla
areenSi s yet another consists of large plants of dwarf Dutch c lover ,
while Acliillea millefolium, with its insidiously creeping stem ,

con

stitutes a compact carpet ; so does Galiurn f

eerurn in many places.

1

1 a y 0 oIn a lawn made on the Side of a heath Ca lm rn sar ati lc formed the ‘ tur f
’

to an
I lmost entire exclusion o f everything else.
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\Ve must not forget that the main resu lt of Darwin
’

s writings

was to substantiate not natural selec tion ,
but the doc trine of

e
v
o
l
ution . I t is this for which our thanks to him cannot be too

u
-
reat ; natural selec tion was but an hypothesis wherewith to

Iiccount for i t , though as we have seen it was based not on facts , but

on assumptions , so far as it was supposed to be connec ted with the
origin of spec ies .

Darwin ’

s methods have, un fortunately , led others to fol low
them. Thus the late Mr Romanes wrote a long and elaborate
paper 0 11

“ Physiological Selection .

” 1 I t was really based on an a

priori assumption ; for he proposed testing his theory or getting
others to do i t after he wrote and published i t. As m ight be
foreseen no subsequent proofs were forthcom ing. I t sti ll remains
what it was at fi rst .

I would venture to beg of wri ters when advanc ing a theory
to try and avoid ever using the words ‘ may be

,

’ ‘ m ight be,
would be ,

’

or must be,
’ phrases so freely used by Dr Wallace and

Dr Weismann . Let them stick to what ‘ is
,

’

collec t innumerable
facts in support of any contention ,

and they will then find l ittle
or no thinking or reasoning out will be requ ired at all . For fac ts
soon tell their own tale and qu ickly make havoc of a prior i ,

gratu itous and baseless assumptions.

I ndeed, it seems to me that we are rapidly fal ling back into a

position l ike to, i f not the same, as that of the teleologists of the last
century. Thus it is frequently asserted by Darwin ists that holly
has prickly leaves up to a certain height

,
in order to prevent cattle

browsing upon them
,
and that when the trees grow out of reach ,

the leaves are non-spinescent. What is this but pure teleology ?
Only , instead of saying the Creator made them so

,
as our forefathers

would have done, they attribute this supposed resul t to natural
selection . I nstead of studying the natural condition of li fe in

which spiny plants grow ,
they make the above easy but unwarrant

able a priori assumption , forgetting , or not taking the trouble to

observe, whether the holly ac tually does keep Off cattle,— which it
does not

,
for cows are particularly fond of eating holly boughs , as

I know to my cost
, some wel l- trimmed bushes having been spoi l t

by them . Moreover, in early summer when new hol ly leaves
appear , just when they might tempt a cow

,
they are entirely un

protected,
for you may put a bunch of leaves in your mou th and

you would not know that they were going to be spiny at all .
Lastly , hollies often grow to twelve or more feet high

,
and retain

spiny leaves throughout . So
,
too

,
is the same teleological argumen t

held with regard to nettles and their stings
,
but (alas for the

Theory of Protec tion) numerous spec ies of caterpillars live on

1 Journ . Linn . Soc. Zool . , vol . x1x 1 886 .
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stinging nettles. Cows often eat them
,
and man makes soup ’

and
‘

spinach ’

of them .

Natural selec tion ,
being a purely imaginary agent, is as easy

to man ipulate as is the Creator ’s name to account for phenomena,

where no proof can be given . As soon as one asks for some

grounds for such inferences, the retort comes, I II the present state
o f our knowledge , i t is admitted that there are none I

I t may be now desirable to state what scientific proofs consist of.
There are two lines of ev idence possible in suppor t of some

deduction arrived at for the in terpretation of some natural pheno
menon .

The first and best is exper imental verification . I f you find

the result comes as you expected when you have supplied the

c onditions which , according to your deduc tion , you supposed to be

c apable of produc ing i t
,
then that is all-sufficient and proves your

theory to be fac t.
Take the case of spinous plants. One first observes as a

matter of fac t that spiny processes are particularly common in

plan ts growing in arid soils and a dry atmosphere ,
whereas they do

n ot appear among marsh or aquatic plants . I t is always coinc idences
that one first looks for . Then the question arises

,
I s the spiny

s truc tu re in any way due to these external condi tions of the environ
men t ? Now the test is to grow normal ly Spiny plan ts in a good soi l
wi th plenty of moisture and in a moist atmosphere. Then fol lows
the an tic ipated resul t that spines are no longer produced. I f they
be branch -spines , then the branches grow out in to leafy shoots. I f

they be reduced and spinescen t leaves , as in barberry , they at once

develop into true leaves. To be qu ite sure you test i t with other
plan ts

,
and the same result follows . Your theory , therefore, is a

proved fac t , which henceforth is recognisable as an established
natural law.

A different line of proof is requ ired when a deduc tion cannot be
verified by experiment . I t must then be established by induction ,

or the accumulation of probabil ities in its favour
,
until the converse

is prac tical ly unthinkable. This is the ch ief l ine of evidence
for establ ishing evolution as set against the old form of natural
theology and teleology .

That I may not lay mysel f open to the charge of propounding
what I have not done mysel f , I will take my deduc tion from an

Observation made in 1 8 7 0 ,
that irregular flowers are the resul t

of the mechanical ac tion of insects v isi ting them for honey or

pollen . This conception cannot be proved experimentally
,
as i t

is impossible to make a regular flower become an irregular one.

Another deduc tion has been drawn by others
,
namely

,
that gravi ty

h as been the cause of the enlarged lower petal or l ip . The
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question is , which can bring forward the greater

o

number of correlated

fac ts in suppor t of these two deduc tions , so that they

may be supported by inductive evidence ? Now grav i ty i s claimed

as acting 0 11 one petal , but i t cannot accoun t for the erec t stamens
and style in the dead-nettle, and all the rest of the features of the

flower. My suggestion is that the irregulari ty seen in all the organs
of the flower are brought about by one and the same cause,

— the

mechanical action of the insec ts which visit it.

Assum ing the deduc tion as a working hypothesis, I bring forward

( 1 ) abundant evidence to show that protoplasm responds to mechan
ical forces and builds up structures to meet the strains to which it
is subjec ted ; (2) the r ibs of the calyx and its form corresponds pre
cisely with the distribution of forces , as seen in Salvias . The form
of the corolla is just what wou ld result i f it be supposed to be plastic "

and moulded to the form of an insect , as in Anliatoda . The stamens
are erect or declinate, in correspondence with a flower having a

landing-place on the corolla or not. The honey-gland is si tuated
,

and the
‘ guides ’

directing to it, precisely in adaptation to the insec t
visitor . In fact , the entire flower is Simply a vast accumulation of

innumerable coinc idences, all conspiring to one and the same end,

I t is this which constitutes inductive evidence : while all the correla

tions are based on the well-known properties of protoplasm ,
the

accumulation of coincidences affords a probabil i ty of so high an

order as to amount to a moral convic tion ,

’

and such — all logic ians .

admit— is equivalent to a
‘

demonstration .

’

Similarly, I maintain by induc tive ev idence that Monocotyledons
have descended from aquatic D icotyledons .

These two lines of proof are amply suffic ient , as sc ientific .

ev idences , to establish the truth of any theory , and convert i t into
a natural law.

I think I have now said enough to Show the u tter incompetency
of apr iori assumptions to prove anything at all , of themselves . They
are simply deductions , without verifications , and as such remain
utterly valueless , and instead of advanc ing any branch of science,
do but retard i t , as long as they are accepted without verification .

Their danger , however , is subjective not objec tive. A deduc tion
or a priori assumption is useful only as the first step . I t must be
verified. I t is the fatal faci lity of guessing inheren t in mere think
ing, irrespective of facts — to col lec t which is a laborious process , in.

wh ich Darwin set so grand an example
,
and upon which evolution

was based. This is the imperishable resul t of his labour
,
while the

theory of Natural Selection , as having anything to do with the Origin
of Spec ies , was a qui te subordinate matter

,
and has turned out to be

a broken reed to rely upon . GEORGE HENSLOW .

D IIAI
'

TON HOUSE, EALINC , W .
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into a cavity . AII inflammable gas immediately ascended, which got
ignited by the l ights of the workmen . Two men were Immediately
killed,

and as an eye
-witness says , the gas burned slowly up the

well till it came near the top, when com ing in con tac t with the

outer air
,
it burst out in to a sheet of flame ,

some 20 feet high . I t

then slowly burned i tsel f out. The water in the well was useless ,
and Mr Nicholls had the well fil led up.

This seems to have been an instance of an inflammable gas
occurring in assoc iation wi th strata con tain ing a rock -oil , the

gas
i tself accumulating in a cavity , or what is called by the

Americans a
‘ pocket.

’

I t serves to show that i t is unwise for

well-sinkers to use artific ial lights at the bottom of a well when
boring for water , except perhaps in properly construc ted mining
lamps .

Another somewhat interesting occurrence took place near Tice
hurst Road,

Sussex , about six or seven years ago. There is a certain
low- lying field,

cal led the ‘ Bogs Brook ,
’

close to the Ticehurst Road
Station of the South-Eastern Railway . I t is a marshy spot, and
sometimes large bubbles of inflammable gas continuously r ise and

break on the surface of the pools . One Sunday in a par ticularly
dry summer when the bog was dried up,

some boys were about to
enjoy a c landestine smoke of . tobacco

,
when a match thrown down

suddenly ign i ted something bel ieved to be inflammable gas . The

boys ran away
, and the whole field was soon a mass of flame ; the

peat of the bog also took fire. I am told that the spot
,
which is in

v iew of the railway
,
was visi ted by thousands of people at the time ;

i t burned for a week or more, when some heavy rains soaked the

land and put out the fire.

These subjec ts
,
al though in teresting

,
have but sl ight interest as

compared with the more important occurrences of inflammable gas
coming from artesian borings

,
with a continuous flow during months

and years, and existing under a high degree of pressure . Inflam

mable gas is mentioned by Mr Henry W illett
,
FC S

,
in his account

of the famous Sub-Wealden boring at Netherfield in 1 87 5 ,
as occur

ring in the Purbeck Strata
,
and at a short distance above certain

strata in the upper K immer idge Clays, recorded to be very rich
in petroleum . This seems to be the first record we have of a class
of gas which has now again been met with in East Sussex . Of

course I do not now speak of gases emanating from petroleum at

high temperatures , but of certain gases usually found in a

l

free state
in

.

association with petroleum
, and perhaps, therefore , owing their

orig in to some common causes and conditions .

An inflammable gas was met with in a boring made by Messrs

Le G rand Sutc liffe (the celebrated hydraulic engineers) at th e
I Ieathfield Hotel

,
Waldron

, Sussex , in rocks at a hor i zon very li ttle
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higher than that at which it was discovered by Mr W i llett . The

foreman of the works made some experiments in piping off the gas.

N0 water was discovered, so the bor ing was c losed up and no more

was thought of it unti l the same firm of engineers
,
by order of the

London and Brigh ton Railway Company , again made another boring ,
about 1 00 yards to the sou th , commenc ing in the railway cu tting
about 43 feet in dep th below the level of the top of the former

bor ing . I n this boring , but at a greater relative depth , gas was

first noticed. I say first ‘

noticed,

’ because it is now certain that
gas first began to come into the bor ing at a higher level

,
perhaps

at the same relative level as in the former boring . The rush of gas

became greater as the depth inc reased
,
and when tested at the top

of the bore-tube with a light by Mr E. Head,
the station -master at

Heathfield,
a column of flame sprang up to the height of about 1 6

feet , and was with great di fficulty extinguished. A cer tain amount
of water was discovered

,
but not suffic ien t for the Railway Com

pany
’

s purpose , and the boring was abandoned
,
nearly all the l ining

tubes being withdrawn . Notwithstanding the partial blocks due to
the fal ling-in of the sides of the bore-hole and the pressure of a great
column of accumulated water in the bore-hole

,
the gas sti l l continues

to flow from the bore-tube in cons iderable quantity . I t has been
calculated that the pressure of the gas at its source at the bottom of

the tube cannot be less than 1 3 5 lbs . to the square inch .

I t is perhaps somewhat providential that some obstruction has

happened to prevent the enormous loss of gas that would have taken
place had the tube been left entirely open during a per iod of, now

nearly two years. The Railway Company have screwed a cap on to

the end of the tube
,
with a small hal f-inch outlet, from which the

gas has been allowed to flow continuously .

Wi th the kind permission of the Railway Company , whose offic ials
are giving every kind assistance and faci lity , my friend Mr Lewis

,

C.E.
, and mysel f have conduc ted var ious interesting experi

men ts with the gas ; and permission was obtained from the Company
for a demonstration of the gas when used in various burners on the

oc casion of the visi t to Heathfield of the Brighton and Sussex Natural
H istory and Philosophical Soc iety on June 1 1 .

Respecting the origin Of the gas , we look in vain to the rock
detai ls of the boring for information . I t is true that certain smal l
beds of ligni te occurred in the sec tion ,

but one cannot account for
the enormous supply and pressure of gas 0 11 any theory that the gas
emanates from these beds . A portion of the ligni te in one of the

beds occurred at the depth Of 347 feet (at the junction between
the Fairlight Clays and the Purbeck Beds) , consisting of blue
sandy marl-rock with bands of ligni te , and has been analysed by D r

J . T. Hewitt (Professor of Chemistry at the Technical Col lege,
East
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London) on behalf of the Rai lway Company. He reported to the

Company that the lignite contained

Moisture
Volati le matterFixed carbon
Ash

1000 0

This record I take i t is abou t the usual resu l t of the analysis of

lignite ,
and I fear throws very little light 0 11 the subjec t .

The greater probabili ty seems to be that the gas is derived from
either the Purbeck Beds or the K immer idge Clays by percolation .

through the comparatively porous strata above. The Purbeck beds
are known to contain a certain amoun t of petroleum and bituminous
matter , one bed being particularly rich but far r icher deposits are

in the deeper lying Kimmeridge Clays , immediately above which Mr

Henry W illett discovered the gas.

This matter , however , as also the subsidiary one of the associa
tion of petroleum ,

is one which can only be determ ined satisfac torily
by means of a deeper boring . The Heathfield borings are much
shallower than the bulk of those in North American gas wells, which
not uncommonly exceed 1 000 feet . The gas which occurs in so

many of these American wells is usually the forerunner of a Spr ing
of petroleum ,

and i t is possible that the occurrence of gas in large
quantit ies at Heathfield may indicate that there is a larger supply of
o il in the petroleum-bearing strata beneath than has been before
known to occur at the same horizon in other places.

Dr Hewitt has also repor ted to the Rai lway Company on the

gas, which ,
he states , is composed of three constituen ts
Marsh Gas
Hydrogen
N itrogen

The first two of the above gases , i t may he remarked
,
are in

flammable ,
but burn only with a blue non - lum inous or comparatively

non- luminous flame. Nitrogen is not an inflammable gas . I t is

clear, therefore, that there is nothing in the analysis which can

account for the illuminating power of the natural gas at Heathfield,
for it burns with a brillian t yellow flame. The gas when burnt in
an ordinary batswing or flat flame

’ burner is so luminous that
the casual observer would not remark the di fference between i t and
ordinary household gas (although the di fference does ac tually exist).
Therefore we must suppose either that some lum inous property in
the gas did not presen t i tsel f in the sample taken away by Dr

Hewitt, or else that some variation has occurred in the consti tuents
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impurities of any kind. The chief and main objec t of the develop
ment of a Natural Gas field,

is to be found in the use of the gas for

fuel in the generation of motive power for various manu factories.

I II North America there are at least sixteen States using Natural Gas.

I II the State of I ndiana,
alone there exist about three hun

dred Natural Gas companies . The question of the main tenance of

the supply is an all - important one . I II the Amer ican States laws
have been passed with a v iew to econom ise the use of theg as, which ,
as now at Heathfield Station ,

is allowed to rush or burn to waste.

Experience abroad shows that even the most abundan t fields of gas

are capable of exhaustion . Thus in I ndiana in 1 88 9 ,
the average

in itial rock-pressure of the entire field was 325 lbs; to the square
inch ; in 1 896 i t had fal len to 230 lbs . to the square inch . On

the other hand
,
such gas has been used for ages in China. for the

boiling down of brine for making sal t . I t seems a pity that the two
bor ings at Heathfield should be allowed to seal themselves up with
out some effort to test the practical u ti lity of this field of Natural
Gas . I f the tubes were again c leared and rel ined with perforated
tubing , and the water in the tube was pumped out

,
the important

question of the value of the field,
which prom ises so well , m ight very

soon he arrived at without much expense.

Whatever results may accrue from these lighting and heating
properties

,
or whatever the discovery may point to in a commerc ial

direc tion ,
the fact nevertheless remains that the discovery is a

subjec t both in teresting and instruc tive
,
and

,
I think

,
worthy of

consideration at this conference.

CHARLES DAwSON.UCKF IELD
, SUSSEX .



‘ Nuc lear Reduc tion ’

and the Func tion of

Chromatin

VERY student o f biology who remembers the quickening effec t
J of the

“ Princ iples of Biology ”

on his own youth ful though t
wil l have greeted Mr Spencer ’

s announcemen t that a second edition
of this great work is in progress , and welcomed the return of the

master to his old pursui ts and studies. None the less is i t a

duty to point out that one section of the instalmen t which we read

with so much interest in the May number of Natural Science (vol .

xii . p . 30 7 ) presents a view of the occurrence Of nuc lear redue

t ion ’

as being an an teceden t of ferti lisation ,
which is inconsistent

with c learly ascertained fac ts , and a physiological explanation that
is inapplicable to some of the cases where it takes place.

I

The following remarks should have found their correc t place in

a paper on The fundamental Principles of Heredity , published in

Natu ral Science for October and November last
,
but were omi tted not

to overweight i t with details of a somewhat abstruse charac ter , and as

lying apart from the main objec t of the study— the trac ing out of

the cellular pedigree of the organ ism,
with insistence on the point

that ‘
collateral cellular transm ission ’

was operative in all higher
organisms. And I would ask the reader to refer to my previous
paper in connec tion with the presen t one.

‘ Nuclear reduc tion ’

is an easy process to define. W hen a

nuc leus is abou t to divide
,
its formed matter resolves itsel f in to

a definite number of segments ; these split each in to two, one

of which is destined to either of the daugh ter nuc lei resulting
from the div ision . These segmen ts have received the name of

chromatomeres
’

or
‘

chromosomes
’

; we shall use the shorter , as

the more generally received one, though the longer does not carry
wi th i t the numerous hypothetical implications

,
mostly wrong , of

the other . U sually , a nucleus on the approach of div ision reveals
the formation of as many segments as en tered into i t at its forma

tion ; and thus the number of segments remains constan t from
(cell generation to generation in the same spec ies ; but at a certain
point in the l i fe-cyc le the number of segments appearing O I I division
is smal ler than at the prev ious divisions of the cel ls of the parent
cycle and this is called nuc lear reduc tion .

’
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Three modes of nuc lear reduction have been described
Case I .

— In Elasmobranchs , some Amphibia,
and Mammals ; in

Flower ing Plan ts, some Archegoniates , and Fucaceae. The nuc lear
network resolves itsel f at once into hal f the previous number of

segments ; certain modifications occur which do not al ter the

principle of the matter . Here there is c lear ly no true
‘

reduc tion ,

’

any more than i f a man received ten shillings from his father and

left five fiorims to each of his two sons.

Case I I .

— In Sag
/itta and Ascaris, in some Gasteropods , and

in Liverworts , a modification of this process has been made out
,

which was first noted by Boveri and Hertwig in 1 890 ; While
its relation to Case I . was dwel t on by me in 1 89 1 . Here the

reduced number of segmen ts appears in a certain cel l ; but after
the first splitting for the coming division a second spl itting of each
occurs, so that at the first division of the nucleus each daughter
nucleus receives the reduced number of segments ready split for the
second division ; and at the second div ision the again new daughter
nuclei receive each its own set. This is merely a displacemen t in
time of the two successive splittings for two successive divisions of

the nucleus. Similarly , often when a cel l is going to undergo two

or more successive divisions
,
the nuc leus undergoes the consecu tive

divisions before the cytoplasm divides once. The reduc tion is

essentially of the same charac ter as in Case I .

Case I I I .
-The nuc leus about to divide reveals a number of

te t rads or groups each of four segmen ts ; the number of g r ou p s is
only hal f the previous number of segm en t s

,
and consequently the

total number of segments is twice the original number : the nuc leus
divides twice ,

and at each division the several groups are halved
between the resulting nuc lei ; hence i t is c lear that at the second

division each nuc leus contains one segm en t from each g rou p
a number equal to the number of groups

,
and half the original

number of segments in previous cells of the cyc le.

Concerning the details of Case I I I . there are many confl ic ting
observations , many inconsisten t explanations , many vain hypo
theses based on the assumption that this is the typical mode of

nuclear reduc tion to which all others are to be forced to conform
by some Procrustean process. But we shal l not go into these ; the
explanations that cover Cases I . and I I . will cover Case I I I . also

,

even i f in the last there be something addi tional left over ; but the
explanation of this something can wel l wai t unti l the facts them
selves are better made out.

Where does nuclear reduction occur ? I n Metazoa,
usually at

the first of the two coll-divisions that give r ise to a brood of four
spermatozoa, or to the oosphere and the three polar bodies (abortive
oospheres) respec tively : that is to say , at the inception of the forma
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divisions produc ing the sexual—cells. I n Metaphyta, there are two

such alternating cycles of colon ial and protistoid growth , the Moss

Plan t or Fern-Scale produc ing the sexual cells, and the Moss—U rn or

Fern-Plant produc ing the asexual spores . I n 1 8 9 1 ,
I wrote of nuc lear

reduction We may perhaps regard i t as an adaptation to preven t
the undue multiplication of chromatomeres in the zygote, and the
cells produced therefrom .

”

This view has been elaborated by Stras
burger ; but i t will be better , as we shal l see, to explain i t in another
form than his. As

,
normally

,
each nuc leus exhibits on its division

the same number of segments that i t had on its formation ; the
ferti lised egg, oosperm,

zygote, or whatever we please to call a cel l
formed by the fusion of two,

on its division will present twice the

number that were present in either of its two original consti tuents .

I f
,
then ,

at each sexual fusion this doubling con tinued,
the number of

nuclear segments in each cel l would increase indefin i tely in geometric
progression ,

which is, of course, out of the question : a reduc tion mu s t
take place somewhere. This necessary reduc tion takes place at the

f i r s t resum p t ion o f protis toid mu l t i p l i c a t i on . I n Metaphyta,

where there are two such resumptions , this is obvious ; in Metozoa

there is only one such resumption,
which coinc ides with the forma

tion of the (protistoid) sex —cells ,1 and i t is this mere c o in c iden c e
that gave rise to the idea that reduc tion was a p r ep ara t ion for
c e l l - fu s i on

,
instead of being the n ec e s sary c on seq u en c e o f

c e l l - f u s ion .

A very cur ious case is that of Facas
,
the Bladder-W rack

,
which ,

like an an imal
,
has only one colonial form— the famil iar plant

,
and

one protistoid reproduction ,
that produc ing the sexual cells ; here ,

as we should anticipate, reduc tion oc curs as in Metazoa at the incep

tion of the latter process . Had this case been worked out before
that of the Vascular Cryptogams, i t would have afforded great suppor t
to the physiological hypothesis.

Again, the l ittle fresh-water A lgae, the Conjugatae, have their
cells isolated, or at most in simple colon ies of fi laments

,
where the

cells , placed end to end in a single row,
divide each on its own

account, so that they are real ly rather protistoid than comparable
with the differentiated colonial cells of higher plan ts. I n these
plants nuclear reduction occurs at yet another poin t of the cycle

,

namely , at the very first cell -divisions of the zygospore ,
which is, as

we see
, the resumption of protistoid cell division after conjugation .

Strasburger ’s statement of this explanation is somewhat dif
ferent. He wri tes : The morphological cause of the reduc tion in
number of the chromosomes is in my opinion phylogenetic .

1 look upon these facts as indicating a r e tu rn to th e or i g in a l
1 I pass by exceptional cases where tl e d

the cells of the ovary . 1 1 ” notion occurs at a very early Pel 10d m
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g en e r a t i on from which , after i t had attained sexual di fferentiation ,

offspring was developed having a double number of chromosomes

i t is the re-appearance of the p r im i t i v e n um b e r o f c h r om o

s om es as i t existed in the nuclei of th e gen era t i on in wh i c h
s e x u a l d i f f er e n t i a t i on [rather cell-fusion , for whether i t be
sexual or isogamous makes no difference to the point] fi r s t took
p l a c e. I f: we are to take l iteral ly the phrases that I have spaced,

we shall have to assume that two such plan ts as the onion and

the turban- l ily have independently developed a pairing process ; for
the number of the nuclear segments is 8 and 1 6 in the former

,
1 2

and 24 in the latter ; the same would apply to the two forms of the

roundworm of the horse, with 2 (4) and 1 (2) segments respec

tively
— which is absurd. Yet so much of the essay is taken up in

proving that asexual reproduc tion is the older mode, not only in
primitive organisms, but in individual Orders of higher organ isms
that one wonders i f Strasburger has not really m issed the incon

ceivability of his statemen t as i t stands ; and hence I cannot accord
to the explanation above-given the full weight of his distingu ished
au thor i ty , as I should wish to do.

Now we have seen that the process of_‘nuc lear reduc tion ,

’

despite
its name ,

involves no necessary reduction in the quantity of nuc lear
matter , but on ly in the number of the segments into which it is
distr ibu ted. Hence the process cannot have the physiological
func tion ascribed to i t as a

‘ preparation for gamogenesis ’

; and,

since we have noted its occurrence at the inception of a long
series of cel l-mu l tiplications, this physiological function wou ld be

absolutely useless.

A word abou t the func tions of the chromatin or nuc lein in

nuc lear division . The amount of chromatin in a nuc leus is

constantly changing ; very often after a cel l is formed the nuc lein
is much reduced in amount

,
and with this reduced amount the

cel l does all its individual life-work . At the approach
,
how

ever , of cel l-division , the nuc lein grows , and reaches a maximum

at the commencemen t of the nuclear division that precedes that
of the cel l as a whole ; the nucleus of the daughter -cel l repeats
the conduc t of its parent . W hatever be the func tion of the

chromatin in the
‘

work i n g ’

c e l l , as we may term i t , i t is
ev idently less important than its func tion in the d i v id in g
c e l l . The achromatic substance of the nuc leus (l inin) forms
the basis , as i t were ,

of the nuclear segmen ts
, the strands on

which the chromatin is imbedded in the form of granules , l ike
the str ing of a necklace, or better , the braid in beaded passe
menter ie ; these granules first split, and then the threads on which
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they are strung . An explanation far removed from current theor ies
has forced i tself on rue—

p erhaps after all i t is the ac h r om a t i c
p l

asma linin of the nuc leus whose fair and equal division is the
important matter , the final cause of karyokinesis . But the splitting
of a visc id thread is one of the most diffi cu lt mechanical feats to
accomplish . Suppose, then ,

that there is a certain polar ity abou t
the granules of chromatin ,

through wh ich , after their div ision , they
tend to recede from their fellows as far as possible ; through this
they will determine a splitting of the fi lamen t on which they are
strung. The c lose of nuclear division sees their task accomplished ;
and, as we should expec t , the chromatic granules having fulfi l led
this appointed task , now atrophy , and remain in this state ti ll the
approach of a new cell-division determines a fresh growth of their
substance. According to this v iew the l in i n is the transm itter of

inherited properties, and the c h roma t in has a purely mechan ical
func tion in karyokinesis . I may venture to predict that this
hypothesis will be shortly incorporated into the newest edi tion
of the germ-plasm theories ; for i t avoids the many di ffi cul ties
due to the ascription of hereditary constancy to a substance so ,

subjec t to periodic atrophy and growth as the chromatin of the

nucleus .
MARCUS HARTOG.

QUEEN ’S COLLEGE , Coax .

L ITERATURE REFERRED TO.

Har tog ,
Marcus,

’

91 . Some Problems of Reproduction : a Comparative Study ofGametogeny
,
and Protoplasmic Senescence and Rejuvenescence. Quart.

Jou rn. Micr . Sci . , n . s .

,
vol . xxxiii . , pp . 1 -79 . (Dec . )
undamental Pr inc i ples of Heredity . Nat. Sci. , vol .xi .

, pp. 233-239 and 305-31 6 . (Oct. and Nov . )
Her twig , Oscar , ’

90.
—
“
Vergleich der Ei und Samenbildung bei Nematoden . EineGrundlage fur cellulare Streitfragen . A rch . Jfl r

'

kr . Arum,
vol . xxxvi . , pp .

1 -138
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Strasburger , E
’
94a . The Periodic Reduc tion of the number of the Chromosomes in

the Li fe-history of many Organ isms [translation of a paper read at the Ox ford
g
i

é
eeting of the British Assoc iation] . A rm . Botany, vol . vi i i . , pp . 281-316 .

ept. )
’

94b .

— Ueber periodische Reduction der Chromosomenzahl im Entwick
lungsgang der Organ ismen [the or iginal paper from which the former was

translated,
but revised and extended after the discussion thereon in Section D .

at Ox ford]. Biol . Ccntralbl .
, vol . xiv. pp . 81 7 -838 and 849-866 .
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it
or. Progress, continu ity, and a defin i te system or scheme of

arrangement, should be ensured to every museum . Arrested growth
or stag nation is fatal to any such institution .

Tli
’

e second division of the volume is en titled General Biology ,
and under it are inc luded eight essays upon a

‘

variety of subjec ts of

biological interest. The doctrine of evolu tion supplies the main tex t
of mdst of the lectures and addresses, and the theory and facts are

deal t with in a simple
,
straightforward manner which will commend

itself to the general reader, although the subjec t as discussed has now
lost the charm of novelty which it possessed at the time when the

essays were wri tten . The h istory and progressive work of the

Zoological Society affords one theme, and the account of one of our

most successful soc ieties, which has managed in the happiest manner

to combine valuable sc ientific investigation with popu lar instruction ,

is very acceptable from the pen of the presiden t of the Soc iety . I n

some respects the two chapters which complete the biological section
may c laim to be the most interesting . I n them the natural history
of the Cetacea is discussed in some detail . This group of Mammalia
has always been a favourite one with the au thor . One would have
welcomed a more detailed comparative accoun t of the various methods
of pursuit and captu re adopted in the di fferen t ‘ fisheries

,

’

but the

l im its of time imposed on a lecture have not perm itted this. These
two essays

,
while giving an excellen t resumeof the subject, poin t also

to the serious incompleteness of our knowledge of th is most interesting
and specialisedmammalian group . The h ab its alone of these animals
offer a grand field of investigation to naturalists who have time and

means at their disposal
,
our in formation relating to them being

singularly defective. A vigorous research in to the foetal development

of some of the apparently more pr imitive Spec ies wou ld be a work of
great importance. The new gallery at the Natural History Museum ,

devoted to the Cetacea,
and due to Sir W i lliam ’

s own energy, should
supply a stimulus to further ac tive research .

Under “Anthropology ”

we find five essays
,
three being in the

form of presiden tial addresses. The study of Man is dealt with from
a general standpoin t, and the history and present position of the
sc ience are gone into. The author lays much stress upon the impor t
ance of the comparative study of the various races of Man

,
and i t is

qu ite c lear that long and laborious research will yet be necessary
before we are in any position to lay down an even approximately satis
factory classification of the human spec ies. The investigation is beset
with difficulties, and even the terminology will requ ire frequen t revision .

The c lassification is discussed on a primary basis of three main groups
— the black , yellow, and white races — which have hitherto proved the
most rel iable wide div isions . Much of importance could be added to
the scheme of c lassification as suggested in 1885

,
but the main points

would be left unaltered. An interesting lecture on pygmy races deals
W i th a number of, for the most part at any rate

,
very pr imitive peoples,

more or less sharply marked off from the races among which they are
Si tuated, and from whom they keep aloof. Pygmy races enjoy a wide
geograph i cal distribution , though homologies can be traced in even
(

W idely
’

separated groups, particularly amongst those referable to the

black primary race-div ision . The essay on “ Fash ion in Deformi ty ,
”
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dealing with the many and varied instances of artific ial deformation
of the person for purposes of fashion

,
was publ ished in book form

(
“Nature Series ”

) in 1881 , and has probably been very widely read.

The customs of this nature are of even greater interest than might
appear from a perusal of this article

,
Since there is much to study in

the motives which have led to the curious prac tice
,
the ini tiation and

other ceremonies assoc iated with many modes of deformation
, the test

of endurance for which some of them serve
,
and so forth . I nteresting

as is Sir W illiam Flower ’s account as an introduc tion to the subjec t,
it is high time that a comprehensive general work were compiled from
the large mass of information which has now accumulated.

The volume conc ludes with Short biographical memoirs on four
great biologists— Rolleston ,

Owen ,
Huxley

,
and Darwin .

H. BALFOUR.

PACKARD ’

S ENTOMOLOGY
A TEXT-BOOK OF ENTOMOLOGY

,
including the Anatomy , Physiology , Embryology , and

Metamorphoses of Insects for use in agricultural and techn ical schools and colleges
,
as wel l as by the work ing entomologist. By Alpheus S. Packard

,
M.D .

,

Ph .D . , Professor of Zoology and Geology , Brown Un ivers ity . Pp. xvii i . and 780 .

1 plate
-
and 654 figures in text. New York The Macm illan Co. London Mac

mil lan Co. , 1 898 . Price, 18s . net.

THE title Text-Book of Entomology too often denotes a work compris
ing a meagre ou tl ine of the external morphology of insec ts, and a bare
recogn ition that they possess some internal organs

,
fol lowed by wel l

n igh interm inable summaries of the characters of orders and fam ilies
and catalogues of genera. The

‘ working entomologist ’ is too easily
tempted to devote his whole attention to those outer struc tures of

insec ts which enable him to classi fy their mu ltitudinous spec ies
,
and

to neglec t these v ital organs whose form and development throw so

much light on the most interesting problems of insec t- l i fe. Hence

the text-book is apt to be as dry as the spec imens whereof i t treats.

Prof. Packard’

s previous wr i tings wou ld lead us to expec t from him
a text-book of a very di fferent kind, and students will not be dis
appointed with the present work . I t is divided into three parts. The

first deals with morphology and physiology ; a short discussion on the

place of insec ts in the animal kingdom
,
and their relation to other

arthropods
,
is followed by nearly 200 pages devoted to external and

300 to internal anatomy and functions. The second part
,
consisting

of 80 pages, con tains a summary of our knowledge of insec t embry
ology . The conc luding 130 pages are oc cupied with an account of
insec t metamorphosis followed by some Speculations as to the origin
of the larval and pupal stages . There is no scheme of the c lassifica

tion of insects. A summary of the orders recogn ised by Prof. Packard
would have been desirable, as there is, necessar ily , frequen t reference
to ordinal names but these will be understood by most who are l ikely
to use the book

,
which is by no means an elementary treatise. The

author does express the opinion that the Collembola and Thysanura
are worthy to be separated from other insects as a distinc t sub-class

,

a view hardly tenable when we consider the c lose Similarity of such a
springtai l as Japg/x to the W ingless earwigs .

The introductory chapter on the relationship of insects to other
arthropods is valuable

,
but i t m ight have come better at the end of the
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o
lume, when the student would have been in a position to attack the
problems raised with ful ler knowledge of the facts . Prof. Packard goes
with the majority of those zoologists who discussed the arthropods some
time ago in the

pages of N alural Science, COii Sider ing them a group of
multiple origin which may eventually be dismembered into, at least ,
three or four branches. I n the

“ prov isional genealogical tree,” which
may serve to Show in a ten tative way the relations of the c lasses, ”

the Trilobita are separated from the Crustacea and placed near the

common ancestors of the Merostomata (inc luding Limulus) and the

A rachnida. Prof. Packard therefore rejects the division of arthropods
into branchiates and tracheates, considering that the air -tubes of

Spiders and mites Show no necessary relationship between those
an imals and the insects. P er ij ul lus and Scolopendrella appear in the

direc t line of the ancestry of insec ts, the myriapod stem branching off
below Seclopeu flrella . The D iplopoda and Chilopoda are given as

separate classes in the tree, though in the text the au thor seems

inc lined to defend the old Myr iapoda as a natural c lass against the
views of K ingsley and Pocock . Most zoologists will be surpr ised to
see that the millipedes are placed nearer to the insec ts than are the

centipedes ; Prof . Packard still attaches considerable importance to
the Six — legged larvae of Julus and P auropus. There is a Short
accoun t of the anatomy of Peripatus in the points which separate i t
from the worms it is surprising to find no men tion of its reduced

coelome and secondarily-formed body— cavity . The descr iption of

Scolopeiulrella is fuller— a valuable summary for Engl ish readers of

the recent researches of Haase, Grassi, and Schmidt on this very
interesting creature with an original figure of its in ternal anatomy.

But the statement that Scolopenclrella
“
seems to be, like other archaic

types , cosmopolitan in its distribu tion
,
is puzzling, Since a restr ic ted

or discontinuous distribution is certain ly characteristic of most archaic
forms of life.

A synopsis of the charac ters of insec ts general ly in troduces
the section of the book devoted to anatomy . The statemen t here
that the labium is formed of the two laciniae of the second maxillae
fused together seems a curious slip , and the saw-fly grubs are not
mentioned among the larvae with functional abdom inal l imbs. I n
the detailed accoun t of the external struc ture of insects

,
advan tage is

taken of the latest researches on the mou th -organs, atten tion being
Specially directed to the mandibles and first maxillae in the prim itive
Lepidoptera. A fuller treatment of the pierc ing and sucking mouth
organs of the D iptera and Hemiptera wou ld have been desirable the
statement is made that functional mandibles are lacking in the latter
order

, but Prof. Packard does not say i f he agrees with Lowne in
regarding the lancets usually iden tified with those appendages as

belonging to the maxillae . The epipharynx and hypopharynx
are treated at considerable length — a valuable feature in the work ,
as these organs usually receive much less atten tion from en tomologists
than the pai red j aws . The au thor states that Miall and Denny
are mistaken in denying the presence of an epipharynx in the
Orthoptera. He bel ieves that the insec t head consists of at least
Six segments , including the primitively pre-oral lobe which carr ies
the eyes and ocell i , and the intercalary or tritocerebral lobe between
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developmen t of insects within the egg. But it is surprising to find

no reference whatever to parthenogenesis ; the fac t that reproduction
by v irgin females is common in certain insec ts is now widely known ,

and some discussion of the subjec t m ight be expec ted even in a much
more elemen tary work than this. Nor is there any mention (except
inc identally on the last page of the book ) of the fac t— most suggestive
in its bear ing on the possible origin of degenerate groups— that some
insects become sexually mature in the larval stage. I t is hard to
understand what considerations can have led to such om issions as

these.

The concluding par t of the book deals with metamorphosis, and
con tains a short summary of the external forms assumed by larvae
and pupae, and of the developmen t of the image from the earlier
stages . The structure of the typical larvae in the great orders is by
no means fully described but there is a more detailed descr iption of

those in teresting forms which pass through what is cal led a
“ hyper

metamorphosis.

”

The formation of the adu lt organs in Lepidoptera
and Hymenoptera from the imaginal discs is described in detail,
while a Spec ial sec tion is devoted to the corresponding phenomena in
the D iptera which have been studied better than any other order in

this connection . Prof. Packard considers the campodiform larva to be
more primitive than the c ruciform

,
and figures a series of beetle grubs

which Show the transition from the one to the other. I n a final
chapter the fasc inating question of the origin of metamorphosis is
discussed and the au thor comes to the conc lusion that the trans
formations which now character ise all the higher insects have been
acqu ired since the group obtained the power of fl ight .

A very valuable feature of t he book is the ful l bibl iography
appended to each section ; by mean s of this the studen t will be
enabled to fol low up any subject on which he desires further in forma
tion . The figures are numerous, and as a whole good. Though the
execution is, in some cases, rough , comparing unfavourably with the
beau ti fu l drawings in the Cambridge Natural History, for instance,
only a few,

such as the larva of Er istalis on p . 430
,
can be considered

unworthy of the book . A ltogether the work supplies a long fel t
wan t

,
and all serious students of insects shou ld be gratefu l to Prof.

Packard for hav ing given them in a single volume so full a summary
of What is known abou t insect struc ture and l ife-history .

GEo. H. CARPENTER.

ESSEX VERTEBRATES
THE MAMMALS, REPTILES, AND FISHES or ESSEX : a contribution to the Natura l

History of the County (Essex Field Club Spec ial Memoirs
,
Vol . By Henry

Laver , &c . 8vo, pp . L 1 38 , with 8 ful l-page i llustrations . Chelmsford :

E. Durrant Co London Simpk in ,
Marshal l Co.

FOR many years the attention of those fortunate naturalists who l ive
in the coun try and have opportuni ty to observe nature at home has
been largely devoted to birds

,
as is indeed natural from the readiness

wit-h which those creatures are seen and studied, and their own extreme
attractiveness. I t thus happens that while nearly every coun ty in
the Bri tish I sles possesses a popu lar work on its birds, the other
vertebrates have been very largely neglec ted.
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This is the more to be regretted
,
seeing that while the occurrence

of birds in particular areas must , in many cases , be a mere matter
of chance, the presence of other non -volant vertebrates , depending
as it does on qual ity of soil or water, temperature, dampness or dry
ness

,
open coun try or forest

,
flatness or hilliness, wi ll often illustrate

genuine di fferences in the natural characters of the areas treated of.

Therefore ,
working up from county faunas

,
we may hope to see in

time a Sc ientific. c lassification of British faunal areas
,
a work which

can only be done satisfactorily when the terrestrial vertebrates have
been very much more studied than is now the case.

The book before us deals with the vertebrates, other than birds, of
the county of Essex and we may congratulate the Field Club Of the
county on the charming l ittle work its vice-president, Mr Laver

,
has

produced under its auspices, and may hope that so attrac tive a book
may influence other Essex naturalists to take up the study of the

groups i t treats of.

According to the author ’

s presen t knowledge Essex possesses 38
terrestrial and 10 marine mammals

,
4: reptiles

,
6 amphibians

,
and 1 13

fishes
,
but he expec ts this number to be considerably increased so far

as the marine mammals and fish are concerned.

More than half the book is devoted to the mammals
,
and Mr

Laver has given us a number of interesting notes on the habits and
local distribution of the smaller members of the class, as yet so

insuffic ien tly studied from the field-natural ist’s point of view . This
seems to be the most original part of the work not depending, as so
much Of the remainder necessarily does

,
on records

,

’

but on the

author ’s personal observations, and the qual ities here Shown lead us

to hope that we may see further contr ibutions from his pen in this
direc tion .

I n his nomenclature Mr Laver has w isely fol lowed Mr Boulenger

for the lower vertebrates ; but in the mammals
,
with a certain per

versity, he tel ls us that he has accepted the rather out of date Bel l
and Southwell for the seals and cetaceans, while he has consulted
our greatest author i ty on those very groups, Sir W . Flower

,
for the

Carn ivora,
Rodentia, and ungulates, with whose nomenclature Sir

W illiam has seldom had need to trouble himself. I t is not Mr

Laver ’s fault that his book was written just before Mr Miller ’

s

researches caused such a bou leversement in the nomenc lature of our

bats
,
but we may hope that in any future contributions from him a

more modern system of nomenc lature may be followed.

A last word of commendation must be said for the printing, get-up,

and arrangement of the book ; while many of Mr Henry A . Cole ’

s

il lustrations- notably the “ Badger Earth
,
Epping Forest (p . 42)

are quite charm ing .

W I EDERSHEIM
’

S ANATOMY OF VERTEBRATES
C izux nai ss DEr. VERCLEICHENDEN ANATOMIE DER W i a ianL

'

i
‘

ii i EIi E. By Dr Robert
W iedersheim . Fourth Revised Edition . Jena : G . Fischer , 1898 . 8vo, pp . xxiv,
560 . Price, unbound, 1 4 Marks ; bound,

1 6 Marks .

30TH students and teachers Of the anatomy of vertebrates wil l
welcome the fourth edition of P rof. NViedersheini

’

s well - known
“ Grundriss . A lthough the present volume is smaller than that



1 28 NATURAL SCIENCE [August
of the pi eceding edition i t is still somewhat unwieldy for a

“ Grundi iss. The O i iginal
“ Grundi iss

”

( 1884) was a smal l octavo
volume of 272 pages,

t ’

and represented an abi idged edition of the
“ Lehrbueli , but i t has now increased SO greatly in Size as practi

cally to have replaced the Lehrbuch al together
,
for no new edition

of the latter work has appeared Since 1886 .

One of the spec ial features of the last two editions of the Grun
driss - a feature which primarily distingu ished the Lehrbuch — is

the extensive and valuable bibliography , occupying more than a

hundred pages . This commends itsel f strongly to the advanced
student

,
and

,
the titles being c lassified according to the organs or

systems of organs dealt with in the memoirs, reference to previous
literature is greatly fac il itated. One Of the disadvantages of the

method, however , arises from the fac t that many papers treating of

several organs demand quotation under a number of headings
,
and

this in the book under consideration has , probably to econom ise Space,
not always been accorded. Thus

,
while Huxley ’s well -known paper

on Ceratodus is quoted, as it shou ld be, under the heading Freie
Gliedmassen ,

i t does not find a place under
“
Schadel der Fische,

”

although it contains most valuable in formation upon the Skulls of

O
'
era loclus, Cestracion ,

and Notidanus. Numerous other instances
might be given ,

but as it is not possible to suggest a remedy withou t
adding too much to the bulk of the book (except , perhaps, by some

system of cross-references) we must be gratefu l for having our

attention directed to even a few papers which in the ordinary course
of work migh t be overlooked.

The profusion of i llustrations which invariably charac terises the
works of Prof. W iedersheim

,
and the subordination of the taxonom ic

to the physiological c lassification in the arrangemen t of the chapters,
are features which render the book attrac tive and in teresting even to
the beginner. I t does not follow

,
however

,
that a ready sale will be

found for the book among English students, for in scope and bulk the
presen t work is almost identical with Prof. W . N . Parker ’

s second

English edition
,
1897 , founded on the third edition of the Grundr iss.

There is abundan t evidence Of carefu l edi ting in the volume under

consideration
,
but en tire freedom from m istakes cannot be admitted.

Oauclalc euen appears for Cardinalveneu (p . 368
,
last line but two),

andMetapterygcicl for Melap lerg/gium (fig. 96
,
p . while in fig . 232,

p . 275 , the letters A and B are transposed. The ductus eudolym

phaticus (fig. 214, p . 252) appeai s, as in the ear lier editions, on the

external instead of the mesial surface Of the labyrin th
,
and the side

View of the sku ll of the greyhound (fig . 88 B ,
p . 96) exh ibits fou i

upper inc isor teeth
,
but such blem ishes as these are happily few,

and

the new figures me
,
on the whole

,
ver

g
y oo .od W . G . R.

THE HISTOLOGY OF VERTEBRATES
LEHRBUCH DER VERGLE ICHENDEN MIKROSKOP ISCHEN ANATOMIE DER W IRBELTIERE . I I .

SCHLUND UND DARM. By P1 of D i Med. Albert Oppel . 8vo
, pp . vii i + 682 ,

4 plates and 343 text figui es . Jena : G . Fischei . 1 897 . P i ice, 20 marks .

THE second part of D r Oppel ’S labor ious task c ai ries out the promise
o f the first . Thei e is the same weal th of detail cul led label iously
from mu ltifarious sources and expanded by original matter

,
and the

same careful c itation of au thorities. The author begins with an
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Germans elect to style it . Two of these smal l Sketches exist in the

D resden pic ture gallery. I t should also be remarked, that Von
Biedermann gives a l ist of the known representations of the Dodo

,

numbering fourteen altogether.

Dr Meyer pens a Short note upon remains of Alca impeuuis from
Swedish deposi ts

,
inc luding a left coracoid bone Obtained at Greby in

the province of Bohusl
'

an
,
among fragments of pottery and bones of

the ox
,
pig

,
and Sheep .

Final ly
,
we must draw atten tion to the essay of Mr Voigt upon

the love-notes of the Capercailz ie or
‘ Auerhahn ’

(Tetrao urogallus),
and the Blackcock or Birkhahn ’

(Lyrurus telr ix), which he has
taken the pains to set to musical notation ; and to a remarkable
variety of the common European K ingfisher (Alcedo ispicla), which
is admirably figured. The curious point about this spec imen , wh ich
was procured upon the Rhine between Mainz and Worms, is that the
plumage of the upper surface is half green and half deep blue, the
two colours being equal ly distributed. H. A . M.

SPONGE SP ICULES
MATER IALS FOR A MONOGRAPH OF THE ASCONS. I . ON THE OR I G IN AND GROWTH OF

THE TR IRAD IATE AND QUADR IRAD IATE SP ICULES IN THE FAMI LY CLATHR IN IDAE .
By E. A . Minchin ,

M.A.
,
Fellow of Merton College, Oxford. Repr inted from the

Quarter ly Journal of Microscopical Science, vol . xl . , pp . 469-587 , pls . xxxvii i .xlii .
,
January 1 898.

MR MINCHIN is almost a social phenomenon . He was appointed
nearly five years ago to an Oxford fel lowship , after competitive
exam ination in natural sc ience. The formal theory Of such fel low
ships is that they shou ld fill

,
so to speak

,
the yolk-sac of an embryon ic

scholar in some branch of human knowledge, and provide him with
the metabolic material known as gold. These halcyon years the

fellow (theoretically) devotes to the pursu it of his particular branch
of knowledge ; he has the Opportunity to develop into a ful ly equ ipped
investigator, and may be supposed in this process to have issued a

considerable body of actual research . At the end of that period, on
the aboriginal hypothesis as to the place Of fellows in the un iverse

,
a

patron Should present the fellow to a fat country liv ing, where, dwell
ing in the fear of God and the fr iendship of the squire

,
the endowed

scholar should continue his studies. I n the modern world,
however

,

a fat country liv ing is not the natural reward Of successfu l investiga
tion . For this reason it happens

,
at least in Oxford,

that the research
fellow seldom does research . Sometimes he goes to the bar ; some

times to medicine ; sometimes to commerce ; sometimes he en ters with
ardour in to the boarding-school industry, and becomes a useful man
to his college . I n any event it is almost an anachron ism for him to

devote the major part of his endowed time to research . How Mr

Minchin can reconc ile i t with his own interests that he has fu lfil led
the plain purpose of a fellowship by giving up his time to research we
cannot pretend to say ,

but the first part of the monograph now before
us

,
and a series of earlier memoirs

,
are ample evidence as to the fact.

The present memoir deals with points inciden tally Obtained in the
course of Mr Minchin ’

s attempt to get mater ials for a complete mono

graph of the Ascons . For all Sponge histology he found it of import
ance to carry wit-h him

,
when seeking for specimens, tubes containing
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the necessary reagents, and so to secure preparations killed in an

absolutely fresh condi tion . For study of the spicules he used a one

per cent . osmic solution diluted with an equal volume of sea-water.

A fter five or ten minu tes in th is , the spec imens were rinsed in water
and placed in pic rocarmine, in which they were allowed to remain for
one or two hou rs

,
and were then transferred to glycer ine or to alcohol ,

according as surface—views or sections were requ ired. For spicules he
found this method more use ful than nuclear sta ins, as these, from their
acidity, corroded the crystals . Certainly the exac tness of the results
gained, as Shown in the desc ription and Mr Minchin ’

s exquisi tely
beauti ful drawings

,
is proof of the excellence of the method.

A fter exact desc rip tion of the spicules and their mode of formation
in a series of types

,
the au thor passes to a general rev iew of the nature

and condition of the spicule systems . He lays considerable stress on
the presence of the Spicule Sheath between the spicules and their
sec reting cells, and cannot follow the v iew that spicules are formed in
protoplasmic nodes, and owe part of their struc ture to resul ting ten
sions. He regards the Sheath as the remnant of a vacuole secreted by
the cell , in the interior of which the spicule i tsel f appeared as a

concretion . The pr imordial fornr Of spicu le he takes to be a simple
monaxon : the tr iradiate type he regards as being formed of three
monaxons fused at a point . Probably the original monaxons were
arranged as the Sides of hexagon figures surrounding the pores . I t

has been objected to a composite origin of the triradiate spicu les, that
these behave optically as single crystals ; yet Mr Minchin shows that
in actual ontogeny they arise from the very early fusion of these. The

quadriradiate crystals he supports Haeckel in supposing to be derived
from triradiate forms by the addition of a gastral ray .

I n the case of a memoir l ike this
,
which depends in every way

upon the exposition of elaborate detai ls, it is impossible to do justice
in a short notice. Nve can only commend i t to our readers as a strik
ing and elaborate piece of work

,
and to the Un iversi ty of Oxford as a

singular result of the ac tiv ity of that supposed rudimentary organ
the endowment of research by fel lowships .

THE LIFE STUDY OF BUCHANAN WHITE
THE FLORA OF PERTHSH IRE . By Franc is Buchanan W . White, M.D . Edited , withl i fe of Author

,
by James W . H . Trai ll . 8vo, pp . lx + 408, portrait and map.

Edinburgh Pr inted for the Perthshire Soc iety of Natural Sc ience by W . Black
wood Sons. 1898 . Pr ice

, 7s . 6d.

THIS handsome and well -printed volume has a melancholy interest to
all lovers Of British Botany . D r Buchanan White died in 1 894.

How much Perthshire Botany owes to his continued labours in the

cause of sc ience can only be gathered from the study of this volume.

He founded the local Soc iety . He had a large share in raising the
Perth Museum to its presen t position of supremacy amongst those in
county towns. The catalogue of his printed works in this volume
contains about 227 headings . Moreover although the editor has been
obliged to obtain the assistance of others in some of the larger more

critical genera such as Hieracium (and curiously enough Salim),
which were not wr itten up by D r \Vlrite

,
still the work is to al l

intents and purposes h is work
,
and its details and accuracy are exactly

what one would have expected from him .
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The book contains a portrait of the author

,
a map of Perthshire,

and Prof. Traill has also contributed a memoir
,
a l ist of sc ientific

papers, and an introduction . Obviously D r W hite’

s own introduction
(43 pp . ) is incomplete. Apparently it has been thought best to
publ ish it

,
so far as possible, withou t alteration ,

though some m inor
changes have been introduced. Hence when the heading “Geology
o f Perthshire more espec ially in its relation to the distribution of

the Flora arouses pleasan t antic ipations of an account of a sorely
neglected part of field-botany by one wel l qual ified to j udge, we
must not be disappoin ted to find nothing whatever abou t the Flora

,

only geological information and a few notes as to the fertili ty of the

soi ls.

The subdivisions of the
l

county are based on the river-valleys .

Fortunately we have a Highland and a Lowland I sla as well as
similar divisions for Perth

,
Earn

, and Forth . Most un fortunately the
vic ious system of Watsonian vicecounties has not been entirely
thrown away and th is is the solitary faul t to be found with this .

handsome volume. There is in th is Flora,
as indeed in most county

Floras, nothing to Show that Darwin or D rude or Engler or Warm ing
or the numerous tr ibe of German

,
Scandinav ian ,

and Russian botan ists
ever existed. The ideas of distribu tion in this country have stopped
with Mr H . C. Watson . I f the distribu tion alone has to be made

c lear, one m ight have thought that Mr C. B . Clarke’

s paper on

Tabulation Sub—areas had proved clearly enough that the only satis
factory plan is to make subdivisions based on degrees of latitude and

longitude. I f these are drawn small enough
,
any required degree of

accuracy in the range of a spec ies can be obtained, and its distri bu tion
on a railway line, in a valley or along a moun tain chain stands out

c learly. For the study of plant-assoc iations or plant distribu tion on

modern lines, this book affords no help whatever. For tunately the
absurdW est Perth

,
East Perth

,
and Mid Perth have been disregarded.

D r W hite has gone so far as to separa te the Old Red Sandstone
districts from the P ie -Cambrian or

“ Silurian (p . 4) and this is the
line of div ision followed between the Highland and Lowland Earn

,

&c . Presumably
,
like many others

,
he was afraid to disturb the

faith of the average Br itish botan ist in the late Mr H. C. Watson .

The actual treatmen t is best seen by a typical example .

ORDER XXXIX.
— ERICACEAE.

TR IBE I . -ARBUTEAE

1 . ARCTO STA P H YL O S A d an s .

A . U va-u r s i Spreng. (87 , 88 ,

L . 0 Earn
, 0 o o

H. 0 Earn
,
Perth

,
I sla

, O Breadalbane, Rannoch , A tholl .
HAB. D ry rocky places 0 11 the mountains . Local .

ALT. Ascends to 2350 ft. in Rannoch and 2000 in H . Earn and

Athol l .
Loch Rannoch (Professor Hope,
Almost confined to the Highland area ; but near Criefi

’

it occurs on conglomerate
rocks of the Old Red Sandstone .

L. stands for the Lowland Distr icts on Old Red Sandstone. H .

for the Highland on older rocks . O means that the plan t does not
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struc ture, biological pecul iar ities, phylogenetic relations , and wide or

pecul iar distribution .

”

The descr iptions are all in German
,
and

those of indiv idual spec ies are remarkably non -techn ical and luc id.

I n each case the native habitat is given . The illustrations
,
which

are numbered to correspond with the species depic ted
,
i f not of a

very high order
,
are at any rate good enough to be an effic ient

help in eluc idating the text, and assisting in the determination of the

spec ific name. The book conc ludes with a good index .

THE REPRODUCTI ON OF PLANTS
BE ITRAGE ZUR LEHRE VON DER FORTPFLANZUNG DER GEWACHSE. By Prof. Dr M.

Mobius. 8vo , pp . viii . , 212, with 36 figures in the text. Jena : Fischer , 1 897 .

Price, 4 Marks 50 pf.
PROF. MOBIUS has here brought together the mat ter con tained in

several essays prev iously published in the Biologische Centralblatt ( 1891
1892, and which , with some additional chapters, make up a

usefu l and suggestive discussion of the methods of reproduction in

plan ts, both vegetative and sexual
,
the conditions on which they

depend, and the relations between the two kinds. There are five

chapters, namely z— l . I ntroduc tion . 2. On the consequences of con

tinned vegetative mu ltiplication of plants. 3. On the condi tions that
govern the flower ing of plan ts . 4. On the relation between spore and
bud formation in the reproduc tion of plan ts. 5 . On the origin and

s ign ificance of sexual reproduc tion in the plant-world. I n his introduc

tion the author emphasises the contrast between the li fe of the indi
vidual and the life of the Spec ies

,
as the key to the relation between

vegetative and Spore reproduction,
and indicates how the sexual process

may have arisen as a secondary result in the latter case. I n the

second chapter a number of instances are adduced in support of the
c ontention that sen ile decay , as a resul t of continued asexual repro
duction ,

exists “
on ly in the imagination of certain au thors and

breeders. Many cultivated plants
,
like the sugar-cane, have been

propagated from time immemorial only by the vegetative method ;
many, in fac t, can be multiplied in no other way , and there is no

ev idence to Show that these are weaker or less heal thy than the Off

spring of a sexual process. They have no predisposi tion to disease.

Epidemics are not peculiar to vegetatively propagated plants, but appear
e ven among wild plants, both annuals and perenn ials. An important
feature of the book as a whole is the great number of examples which
the author adduces in support of his contentions, rendering it usefu l
to the student quite apart from the intrinsic value of the conc lusions
based thereon .

THE MAKERS OF ANDREE
’

S BALLOON
ANDREE AND H I S BALLOON . By Henr i Lachambre and Alexis Maclruron . 8vo, viii +

306 pp. ,
coloured frontispiece

,
and 44 ful l-page i llustrations . London : Constable

Co. , 1898 . Pr ice
, 65 .

‘

THE main in terest of this work arises from its detailed desc ription
o f Andre

’

e
’

s balloon . W hatever geographical resu lts we may learn
from Andree when he returns in the au tumn

,
as there are still good

grounds for hOping that he will , his expedition has already done
valuable servi ce by its contribu tions to aeronautics. Andree

,
as an
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expert rnecl ianician,
has in troduced many novelties into ballooning

equipmen t . The sen ior author of the work is Mr Henri Lachambre,
the well-known French balloon-maker

,
who rrrade Andrée

’

s balloon
and went to Spitsbergen in 1896 to superintend its instal lation and

inflation . This work was success fully achieved, brrt the weather was
unfavourable and no start could be attempted that y .ear Few things
show better Andrce

’

s courage and good judgment than his determ ina
tion not to risk an ascent after the

D

first few days of August . Even i f
he could then have relied on a strong, steady, sou th wind to carry
him to the pole

,
and a c ontinuation of it on the other Side to blow him

on ei ther in Siber ia or North America,
he would have landed too late

to make adequate preparations for the winter. Andree accordingly
faced a certain amount of scoffing by return ing to Europe in 1896

,

ready for an earlier start in the fol lowing season . Mr Lachambre did
not Offer to go north again . One summer

’

s exile on the ice-bound
shores of Dane

’

s Gat was enough for him . So i t fell to the lot of his
nephew ,

Al exis Machuron ,
to superintend the balloon work in 1897 ,

and to see the actual ascen t.
Mr Lachambre

’

s accoun t of his experiences in Spitzbergen is a

quain t addition to Spitzbergen l iterature. He makes numerous

observations on the fauna and flora, but his knowledge of natural history
is too l imited to render these of any value. He says

,
for example,

that the auk is the same bird as the fulrnar petrel
,
and then cal ls i t a

duck . As an example of his remarks on the vegetation we may quote
the fol lowing : There is no vegetation to gladden our sight

,
nothing

but a few varieties of moss bearing tiny white
,
v iolet

,
and yel low

flowers ; the yellow ones, larger than the rest , resemble very much
the bu ttercups with which our meadows are dotted in spring. The

flower -bear ing mosses
”

in question are no doubt spec ies of Ramm

cu lus, the Arctic poppy (P apa /

oer rii eclicau le), and rock roses . The

translator by always speaking of c ider -geese, for example
,
helps to

car icature the natural history notes in the volume. The photographic
illustrations are adm irable, and help to atone for the numerous imper
fections of the text .

A NEW MEANS OF RESEARCH

PRACT ICAL RADI OCRAPHY . By A. W . I senthal and H. Snowden Ward . Second
edition . 8vo, 1 57 pp . London : Published for The P lzotogram by Dawbarn
“l ard. 1 898 . P rice

,
28 . 6d . net.

WE welcome the appearance of this thoroughly practical little book .

Now that the popular exc itement due to the novelty of D r Roentgen ’

s

discovery is abating, the real workers, those who are earnestly making
use of the power placed in their hands, are com ing to the fron t. That
good work is being done is very clear from a perusal of the book . This
is particularly marked in its application to surgery and medic ine ; and
we are glad to find that one of its first uses has been to the al lev iation
of human suffering, one great end of sc ientific research . But there
are many other fields where the new power will be of great value.

Apart from the physic ian
,
men of sc ience in terested in Roentgen rays

may be divided in to two classes : those physic ists who are investigat

ing the nature and properties of the rays, and those who are occupied
,

not so much with the discovery itself, as with its application as a



I 36 NATURAL SOI EZVOE
’

[August
means of investigation in their own spec ial field of work . Foremost

among these are the biologists, and their appreciation of the discovery
is ev idenced by the recent publication of the beautiful series of

radiograms of the Bri tish Ech inoderms by P rof . R. N . Wolfenden
,

the Br itish Batraclrians and Reptiles by Messrs J . Green and J .

H. Gardiner , and many others. We feel sure that the peculiar power
of this means of research need on ly be more fully known to become

very largely used.

Return ing to the work before us
,
there are one or two details that

we must touch upon . The Historical Review is both interesting and
comprehensive

,
but we scarcely th ink Prof . Roentgen has been given the

prom inen t place due to him ; he has certainly done more than to apply
to practical uses a series of investigations begun by others ; in fact,
application to prac tical uses is just what Prof . Roentgen has not

tou ched upon . We also note the term
,

‘ Crooke’

s tube ’

; this is
possibly a m isprint

,
but shou ld be Crookes’ tube. A lso, mention

is made of a Rhumkorff Ruhmkorff ) or Apps
’

coil ; we fai l to see

the distinction . In chapter i i . (Apparatus), a quan tity of very
elementary matter is introduced

,
of which we doubt the utility

,

for i t is not possible
,
in the space that can be devoted to it

,
to

teach the elements of electric ity ; the same must be said of the early
part of chapter iv. on photography .

The various forms of tubes which have been used for the genera
tion of Roen tgen rays are very fully illustrated

,
and are of considerable

interest, as also is the description of the new Tesla oscillator and the
more recen t form of Ruhmkor ff coi l introduced by Messrs Rochefort
and NVydt

-s ; in these particulars the book is thoroughly up to date.

The illustrations
,
particu larly the half - tone radiograms, are very

good ; but i t is almost a pity that these latter are scattered abou t
the book without any particu lar referenc e to the text . Chapters v .

,

vi.
,
and vii.

,
on medical radiography, show the advance that has been

made in this direction within the last two years. The book conc ludes
w ith a concise and wel l-wri tten r e

'

sume
’

of the various theor ies that
have been advanced as to the nature of the rays . On the whole, we
can congratulate the authors upon the masterly way in which they
have dealt w ith the subjec t, and wish the book a wide c ircu lation .

SCIENCE is MEASUREMENT
NOTES ON OBSERVAT IONS, being an Outl ine of the Methods used for determin ing the
Meaning and Value of Quantitative Observations and Experiments in Physics and

Chemistry , and for reducing the Resul ts Obtained . By Sydney Lupton,
M.A.

8vo, pp . x + 126 . London : Macm illan Co. 1 898. Pr ice
,
35 . 6d .

ALTHOUGH
,
as indicated in the sub—title

,
this little book is distinc tly

intended for the physicist and chem ist
,
stil l

,
i f we m istake not

, it will
be of considerable value to the biologist, and, indeed, to students of

other branches of natural sc ience. A l though there are biologists
among us who make much use of mathematical methods in their re
searches

, and although there are mathematic ians who love to trespass
on the domain of the biologist, yet mathematics are

,
as a ru le

,
some

what of a bugbear to the ordinary student of biology, who, i t is prob
able, spent the time he shou ld have devoted to them in running after
butterfl ies or exploring the inside of a frog. For the ordinary biologist
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under which they were first recorded, but there is an index Of spec ific
names at the end which renders i t easy to find those which have been
subsequently placed in other genera . I t is not always easy to dis
tinguish with certainty between type-Spec imens and those which have
subsequently been figured ; and i t was hardly to be expec ted that
any distinction shoul d be drawn between holotypes

,
cotypes

,
para

types, and the like, usefu l though such distinc tion is to the systema

tist. We cannot help thinking that where a heading is repeated, it
is a help to the eye to substitu te a dash for the word rather than to
reprint it each time. There is an error (probably merely c ler ical) in
the account of Goniatites ir is on p . 57 .

EXAMINATION ZOOLOGY
TEXT-BOOK OF ZOOLOGY . By H . G . Wel ls , B. se. , Loud , and A . M . Davies

,
B . Sc . , Loud .

Uni

yg
rsity Tutorial Series . 8vo, pp . 366 . London : W . B. Cl ive, 1 898 . Price,

68 .

THIS is a new edi tion of the text-book prepared some years ago byMr

Wells for the Un iversi ty Correspondence College Press . The original
book had many ser ious disadvan tages the presen t volume

,
all of

which save one chapter, has been re-wr itten by Mr Dav ies ,
niensely improved. The descrip tions are luc id and correc t

,
and the

diagrams very useful . We have gone over the volume with c lose
atten tion , and with no particu lar favour for the Correspondence Col lege
system,

but we have confidence in saying that a studen t who has not
the opportun ity of attending a regular corrrse of zoology

,
will gain c lear

and correc t conceptions from this text-book . I t will be necessary ,

of course
,
for him to go through a considerable prac tical train ing in

addition, and the authors of the volunre constantly impress this upon
his notice.

THE METRIC SYSTEM
NOW that the metric system of weights and measures is legalised in
the Un ited K ingdom , everything that tends to encourage its use is to
be welcomed. The Pharmaceutical Journal has done good serv ice in
publishing tables of the metric equ ivalents of various imper ial weights
and measures, together with tlrerrnometric equ ivalen ts in degrees
Centigrade, Fahrenhei t, and Re

’

aumur . These have now been re

prin ted as a quarto pamphlet, printed on one Side of the paper
only

,
and to be obtained at the Pharmaceutical Journal office

,
5

Serle Street , Lincoln
’

s Inn, NV.C.

,
price 1 s. 6d. nett.

ZOOLOGY IN JAPAN
All v isi tors to Japan know the Japanese Cicadidae . There are

at least Sixteen spec ies found in Japan
, of which n ine are pecu liar

to that country . A systematic summary of these Species
,
with the

descr iption of a new one
,
has been published by Mr M. Matsunrura

in Annotaticnes Zoologicae Japoncnscs (vol. i i . , pp . 12 0
,
pl . I n

the same number , Mr A . I izuka describes a new Spec ies of littoral
O ligochaete, under the name P ontoclr ilus matsushimensis

,
since i t was

discovered in Matsushima Bay , burrowing in the sand under the half
decayed leaves of Zostera mar ina . The spec ies does not agree with
Mr Beddard

’

s definition of the genus, in that the oas def erens opens
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in the same way as i t does in the generaMoniligaster and I lyoclr ilus,
which belong to other families . Mr I izuka suggests that this differ
ence is due rather to ignorance of the true structure of P ontoclr ilus

than to any divergence in the case of the present spec ies. The last
paper , by Mr M. Narrriye, describes the indigenous snake Achalinus
spinalis.

B IBL IOGRAPHY
THE Geological Survey of Belgium ,

hav ing with some success pub

lished vol . i . of Bibliographia Geologica ,
spec ifying all works and

papers on geological subjects that appeared during 1896 , now proposes
to issue a retrospec tive series. The fi rst volume will comprise the

titles of all geological publicat ions in the l ibrary of the Belgian
Survey, arranged according to their subjec t-matter on the plan of the

dec imal classification . Au thors who wish to see their works quoted
in so useful a catalogue will

,
it is hoped, send copies to the library in

question . They may address the D irec tor
,
D r M. Mourlon

,
2 Rue

Latérale
,
Brussels.

NEw SERIAL
WE welcome an I talian r ival

,
Rivista ali scienza biologiche, edited by

D r Enrico Morselli
,
professor of psych iatry at Genoa U niversity .

Subscriptions are received by D r P . Celesia, 46 Via Assarotti, Genoa.

THE Rev. H . N . Hu tchinson (Author of
“Extinct Monsters is at

present making a large col lec tion of photographs from l i fe of native
races of all countr ies, inc luding Pac ific I slands, to illustrate a popular
work which he wil l publish -next year in twenty-four sixpenny parts ,
with Messrs Hu tchinson Co.

,
of 34 Paternoster Row,

E C . For

this purpose he requ ires good
,
strong, clear photos of men ,

women and

children— some in groups , others as Single figures . Silver pr ints will
be preferred. Readers of Natural Science who have such photographs
are requested to commun icate with Mr Hutchinson , through the

publishers
,
with a view to purchase .

FURTHER L ITERATURE RECE IVED
Making of a Daisy , Hughes-G ibb : Griffin

,
London . Zoologisclre Praktikum ,

Krikenthal : Fischer , Jena.

Summary of Progress of Geol . Survey of U .K.
,
for 1 897 . Yearbook US . Dept.

Agriculture for 1 897 . Flora of Yucatan
,
Mi llspaugh Bibliogr . Anthropology of Peru,

Dorsey Shells from G . of Aden ,
Dal l Mammals from Iowa

,
Elliot P ublications F ield

Columbian Mus . Gesteine und D irnnschliffe Katalog 4, Suppl . 1 and 2, Krantz . Bibl iography NV. Austral ia, Maitland : B ull . Geol . Su r fv. W. A ustralia . Gu ide toBel fast and
N . Counties’ Ry . Results on Exper . fields at Sk errett

’

s School
,
Watts Shepherd,

Antigua. Nomenc lature of Seams of Lancashire Coal -measures , Bolton : Manchester

Mus. Handbook . Extinct Rhinoceros , Osborn : Mem. Amer . Mus. N .H. Micro
scopical l ight in Geol . darkness, Claypole : Tr ans. Amer . Micr . Soc. Ratzel

’

s Hist.

Mankind 27 Macmi l lan .

Actes Soc . Sc i. Chili , VI I . , NO . 5 Amer . Geol .
,
May ; Amer . Journ . Sci. , July

Amer . Monthly Micr . Journ .

, May Amer . Nat.

,
May ; Botan . Gazette, June ; Ferrille

des jeunes Nat .
,
July ; I rish Nat . , July Journ . Essex Tech . Lab . I I I . Journ . Con

chol .
,
July ; Journ . Marine Zool . I I .

,
No . 2 ; Journ . School . Geogra, June ; Literary

D igest
,
June 18 ,

25
,
July 2 ; Naturae Novit.

,
May No. 10

,
Jrrne 1 1 , 12 ; Natural ist,July Nature, June 23, 30, July 7 , 14 Nature Notes , July Photogram , July ; Pisc i

culture Pratique, IV.

,
No . 6 ; Proc . R. Soc . V ictoria x . , NO . 2 Psychol . Rev. , Jrrne ,July ; Revue Sc icnt. , June 18 , 25 , July 2 , 9 , 1 6 ; Science, June 10 , 1 7 , 24, July ]

Sc ientific Amen ,
June, 1 1 , 1 8 , 25 , July 2 ; Scot. Med . and Srrrg . Journ . , July ; Scot.

Geogr . Mag ,
July Westminster Rev.

, July .



OBI TUARI ES
GEORG BAUR

BORN,
JANUARY 4,

1859. D IED
,
JUNE 25, 1898

THE premature death of Dr Georg Baur , of the Un iversity of Chicago,
removes one of the most br illiant investigators of vertebrate morphol
ogy from the ranks of the present generation of natural ists . He was

born nearly forty years ago at W eisswasser
,
in Bohem ia

,
where his

father was at the time Professor of Mathematics. Most of his youth
was passed in Hesse and W iirtemberg, and his final school was the
Gymnasium at Stuttgart . I n 1878 he entered the Un iversity of

Munich
,
devoting his attention chiefly to zoology, palaeon tology,

geology
,
and m ineralogy ; and in 1880 he removed to Leipzig

,
where

he studied under Credrrer and Leuckart. Two years later he re

turned to Munich to take his degree of Ph .D .

,
and from 1882 to 1 884

he ac ted as assistan t to Prof. von Kupffer . D r Baur was then
invi ted by Prof. Marsh to assist him in his work on extinc t verte
brata in the Peabody Museum of Yale Un iversi ty at New Haven ;
and from 1884 onwards he made his home in the Un ited States of

America. He visited England in 1886
,
and again in 1888

,
and returned

to Germany on several short holidays. I n 1890 he resigned his assist
antship at Yale, and became lec turer in the Clark Un iversity atW or

cester , Mass . I n 1892 he was appointed Assistan t Professor of Corn
parative Osteology and Palaeon tology in the newly-founded Un iversity
of Chicago ; and in 1895 he was final ly promoted to the rank of

Assoc iate Professor, the position he held at the time of his death .

He was always intensely ac tive and absorbed in his favourite studies,
and the continuous mental strain even tually led to a serious collapse
in heal th last autumn . A few mon ths’ rest seemed to revive him,

and

he returned to Chicago in December ; but he was soon compel led to
rel inqu ish work again ,

and the Un iversity granted him an extension
of leave to v isit his relatives in Germany . Paralysis un fortunately
supervened,

until his m ind became completely deranged
,
and a wide

c irc le of friends has now to mourn his sad and untimely loss.

Dr Baur ’s researches related chiefly to two subjects— the skeleton
of the vertebrate animals

,
and the natural history of the Galapagos

I slands. He was the au thor of abou t 1 50 notes and papers detailing
the resul ts of these researches . He also published the first part of a
spec ial work entitled Beitr c'ige zur Morjoliogenie cles Carpus uncl Tarsus

( ler Ver tebraten (Jena , He was espec ially interested in the

skeleton of reptiles ; and although he often arrived at conclusions too
hastily

,
and frequently changed his views, his papers were always

fi lled with suggestiveness and brillian t general isation ,
which none

in terested in the progress of knowledge cou ld afford to overlook . His
wr itings O II osteology

,
indeed

,
though br ief

,
are among the classics of

the subjec t. D r Baur ’s interest in the Galapagos I slands was first
aroused by the extinct giant tortoises of North Amer ica and the possi
bility of their c lose kinship with those of the distant archipelago off

the South American coast. I t was not until 1891 , however , that he



https://www.forgottenbooks.com/join


NEW S
AMONG recent appointments, we notice those of Mr Herbert Bolton ,
who for the last eight years has held the post of assistant keeper in the Man
chester Museum

,
to the curatorsh ip of the Br istol Museum ; M iss Agnes Mary

Claypole of Wel lesley Col lege, to be assistan t in the department of h istology
and comparative physiology in Cornel l Un iversity ; D r Chas. H . Judd

,
of

lVesleyan Un iversity , to be professor of phys iological and exper imenta l psy
chology in the School of Pedagogy , New York Un iversity , being succeeded a:instructor of ph i losophy at Wes leyan Un iversity by Dr Raymond Dodge ;
Dr D . S. M i l ler to be lecturer in psychology at Columb ia Un iversity, and Dr E .

Thorndyke to a s im ilar post at Western Reserve Un iversity .

THE new bui ldings of Reading Col lege were opened by the Pr ince of Wales
on June l 1th . He explained that the Institut ion had for its Object the advance
ment of h igher education

,
espec ial ly in those branches more particu lar ly connected

wi th the sc ience and ar t of agr icu lture. Read ing Col lege is an outcome of OxfordUn ivers ity Extension work, and it is hoped that it may be affi l iated to the parentUn ivers ity for the purpose of train ing students in the sc ience and practice of

agr iculture as part of their Un iversity career . For the present
,
however

, OxfordUn iversity has rejected th is proposal by a very narrow majority .

LADY WARW ICK has establ ished a smal l school of sc ience on her estate atBigods near Dunmow in Essex . Mr E. E. Herinesey of the Royal Col lege of

Sc ience has been appointed pr inc i pal of the school
,
wh ich is attended by about

s i xty pup i ls of both sexes . The Essex County Counc i l is interesting itself in the
movement

,
and we agree w ith Nature that the exper iment in every way deserves

success.

THE people of Birm ingham are no longer satisfied with Mason Un iversity
Col lege

,
but w ish to have a Un iversity of their own in wh ich Techn ical Sc ience

should be one of the facu l ties . A meeting was held in the c i ty on Ju ly 4, and
speeches were del ivered by Mr G . H . Kerrrick

,
who has prom ised Prof.

W . A . T i lden , the Bishop of Hereford
,
and Mr Joseph Chamber lain .

DR E. D . PEARSONS, of Ch icago, has presented to Pomona Col lege,
Cal iforn ia

,
for the erection of a sc ience bu i lding.

THE Loubat pr i zes of Columbia Un iversity , awarded every fifth year , have
th is year been given to Mr W . H . Holmes

,
of the US . National Museum (who

rece ives and to Dr Fran z Boas, of the Amer ican Museum of Natural

History (who receives for work on archaeology and ethnology of North
Amer ica . We note that Mr Joseph F . Loubat has recently presented
to the L ibrary of Columbia Un iversity .

PROF . J . RE I GHARD
,
of M ichigan Un iversity, accompan ied by P rof. H . B .

Ward
,
Of Nebraska Un ivers ity, Mr A . J . Pieters, and others, is making a b iologi

cal exam ination Of Lake Er ie.

FROM the report of the L inacre Professor of Comparative Anatomy we learn
that the most important recen t addition s to the objects exh ibited in the court of
the Ox ford Un iversity Museum are a cast of the skeleton of the gigantic extinct
repti le, Iguanodon bernissartensis

,
from B russels ; a cast of the skeleton of the

ex tinct theromorphous repti le
,
Pareiasaurus baini, from the Cape Colony a cast

of the five-toed ancestral rrngulate, Phenacoduspriniaei 'us, from the U . S. Amer ica
a cast of the sku l l Of the gigantic extinct b ird Phororhacos longissimus

,
from

Patagon ia and an actual specimen of the extinct shark, Cladoselachefyleri, from



August 1898] IVE lVS 1 43

near Cleveland, Oh io, wh ich last is intrins ical ly the most valuable specimen

recently added to the col lection .

THE Museums Assoc iation held its annual conference in Sheffield on J uly 4-8 ,
under the p res idency of Alderman Brittain ,

who
,
in h is address, gave a h istory of

the growth of Museums in She ltield. The papers read were Museums inRelation to A rt Teach ing,” by Prof. \V. C. F. Anderson , Of Shetlield, who m igh thave en ti tled it “Un fortunate exper iences of an Art-Studen t in search of infor
mation ”

;
“The Relation of Museums to Elementary Education ,

” by Prof . A .

Denny , who deal t ch ic lly wi th objec t-lessons for teachers drawn from zoological
u bjects

“A H istory of the G lasgow People’s Palace
,

” by James Paton “P ro

vinc ial Museums and the Museums Assoc iation ,

” by H. Bolton , a suggestion
subserpien tl y endorsed by the Counc i l , that a return of all provinc ial museums

in the Un ited K ingdom, the ir staff
,
ex penditure

,
and character should be prepared b y a comm ittee “Museums from a Ph i l istine’s point Of V iew

,

” by R . E.

Ariel W'

right “Note on some Arrangements and F ittings in the Sheffield
Museum

,

” by E. Howarth “ Methods of Preservation and Arrangemen t of Sea

weeds for Exh ib ition ,

”
bv Prof . F . E. Weiss “ The Arrangement of Museum

I Iei baria
,
b y E. M . Holmes

,
who descr ibed var ious methods adopted in various

large establ ishments
“The Advantages of a Gal lery of Scu lpture (Casts) to an

Art Museum
,

”
by J . MacLauch lan ;

“Notes on some Russian Museums
,

” byF . A . Bather, who used certain museums of St Petersburg, Reval, Jurjew (Dorpat),
Moscow

,
Saratow

,
Astrakhan ,

Tiflis
,
Theodosia

,
as pegs for var ious controversial

subj ects The Electr i c L igh t Instal lation at the Manchester Museum,

” byW . E .

Hoyle ;
“The Clean ing of Museums

,

” by M iss Nordl inger, who descr ibed the

proc ess as it is and as it shou ld be carr ied out at the Manchester Museum The

I ndividual ity of Museums,” by “I ill iam t ite Of the Ruskin Museum ; Mar ine
An imals Mounted as Transparenc ies for Museums

,

” by D r H . C . Sorby “The

Etlmological Arrangement of Archaeological Mater ial
,

” by Har lan I . Sm ith and
“The Austral ian Museum

,

” by its secretary ,
S. Sinclair . During the meeting

vis its were paid to the Ruskin Museum
,
the Sheffield Publ ic Museum

,
the Mapp in

Art Gallery , Un iversity Col lege, the electrop lating works of Messrs John Round
Son and Messrs lValker 8: Hal l ; and to the works of Messrs Cammel l to see

the rol l ing of an armour-p late for H .M.S.

‘ Ocean .

’
The meetings of the Assoc ia

tion were held in the Counc i l Chamber of the Corporation
,
and lunch was k indlvp rovided each day by the Lord Mayor . Hosp ital ity was also offered by the

President
,
by Alderman Gamble

,
and other residents of Sheffield. The meeting

conc luded w ith ex cursions to the Langsett Water“forks under the gu idance of the
engineer

,
Mr W . Watts, and to Castleton under the direction of Mr John Tym .

OUR remarks lastmonth w ith reference to the salary offered to the curator of

the Bristol Museum have led a correspondent to send us the W
'

estern Daily P ress

for July 13
,
from wh ich we are glad to see that there are en l ightened coun c i l lors

in Br istol after all . On the recommendation that the salary of the curator

should be £ 200 per annmn, Mr Saise asked who assessed the value of the curator
’
s

services . He though t that the salary was r id icu lously inadequate, and that they
wou ld shortly be asked to increase i t Mr Stephens suggested that Mr Saise
should have the courage of h is convictions and move a larger salary. Personal ly

,

he though t £ 200 su ffi c ient to start with . Mr L loyd said that the Museum only
served a smal l port ion of the c i ty

,
and

,
consider ing that fact

,
he thought the

£ 2000 per annum wh ich was requ i red for its main tenan ce was too much . MrBarker was not su rpr i sed at Mr Saise having raised the question as to the salary
,because to many people the amount wou ld seem inadequate . But the comm ittee

were placed in a d i ffi cu lty , inasmuch as the salary wh ich Mr W i lson received was
£ 200

, and a p roposal to increase it wou ld have necessi tated the comm ittee
coming before the Counc i l

,
and involved delay in the appointment. The idea
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that the Museum was too costly wou ld not be borne out by the facts. I t was

an exceedingly popu lar institution , and was undergoing changes wh ich wou ld,
he trusted, make it even more popular . They were bu i lding up a magn ificent
reference l ibrary, of wh ich the c ity wou ld be proud in years to come.

THE Assoc iation of Natural ists of Leval lois-Perret has, dur ing the past fourteen
years, gathered together the mater ial for a museum

,
wh ich is open free every

Sunday except when the Assoc iation is out on an excursion . The col lections,
says La Feuille des j eunes Natu ralistes

,
compr ise 5264 spec ies Of an imals

,
4626 ofplants

,
and 4929 geological spec imens .

PROF . O . C. MARSH has recently transm itted from New Haven to the D irector
of the US . Geological Survey the fourth large instalment of Vertebrate Fossils
secured in theWest

,
in 1882-92, under his d irection ,

as Palaeontologist of the U .S.Geological Survey in charge of Vertebrate Palaeontology . The col lection is

packed in one hundred boxes
,
and weighs over thirteen tons. I t inc ludes twelve

sku l ls and other r emains of the gigantic Ceratopsia from the Cretaceous var ious
D inocerata fossils from the Eocene a ser ies of rare spec imens of Brontotherium,

Elotherium
,
Miohippus, and other genera

,
from the M iocene a very extensive

col lection Of Rhinoceros and other mammals from the Pl iocene as wel l as var ious
interesting fossi ls from more recent deposits . These wi l l all be deposited in the

National Museum of W ash ington .

THE Government has final ly stated that it is unable under ex isting c ircum
stances to embark upon an undertaking of such magn itude as an Antarctic Ex
pedition . What the Government is unable to do the Royal Geograph ical Soc iety
w i l l attempt. I ts Counc i l has author ised the pres ident to take steps to Obtain
subscr i ptions to the amoun t Of not less than wh i le the Soc iety itself
w i l l contr ibute £ 5000 .

LADI ES attending the I nternational Congress of Zoologists at Cambr idge in
the company of a member may become Assoc iates on payment Of 108 .

THE Zoological Soc iety of London has obtained, through Hagenbeck of

Hamburg
,
a male giraffe

,
aged one year, from French Senegambia. Though atpresent on ly eight feet high he is in good condition , and w i l l, it is hoped, u lti

mately prove a fitting mate for the female giraffe that has been in the Gardens
for some years.

THE metr ic system of weights and measures is to be introduced offic ial ly intoRussia . The Russians are also consider ing how they may best abandon their Old
Stvle calendar for that now p revai l ing in the rest of the c ivi l ised wor ld .

AT Rueschlikon
,
on the Lake of Zur ich

,
the shore for a distance of two

hundred metres has sunk into the lake
,
together w ith some un inhabited bu i ldings

standing upon it. The damage done is cons iderable.

THE company establ ished at Lubec , Maine, to extrac t gold from sea-water, and

al luded to in our May number
,
is said by the Engineering and lWining Journal

of New York to be “
simp ly another attemp t to impose on the credu lous.

WE notice that a paragraph is going the round of the sc ientific press, quoting
explanation given in the Zoologist by Mr F . R . Godfrey of Melbourne

,
con

cern ing the sheep -attacking habits Of the Kea
,
Nestor notabilis of New Zealand .

We do not intend to copy th is paragraph into our own pages, because, prec isely
the same exp lanation w i l l be found in N atural Science, vol . vi i i . , p . 157 ,

March 1896 .

THE Government of New South Wales has fitted out a deep -sea trawl ing ex
pedition for ex perimental fish ing off the coasts of the colony . Mr E . R . Waite
of the Austral ian Museum is attached as natural ist, and much valuable mater ial

,including many new spec ies
,
is finding its way to the museum .

SIR E. BRADDON
,
Prem ier of Tasman ia, has issued a proc lamation protecting

the“Write-capped A lbatross for five years from Apri l last.
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the acute disease in its unmitigated form. The recognition of

the fact that vacc inia is merely attenuated smal l-pox — proved now

again and again— only brings vacc ination into line with what we
know of other protective inoculations.

There is , on the other hand, a certain pr ice to ' be paid for the

protec tion afforded by vacc ination . I t is the exaggeration of this
price which forms the stock-in-trade of anti-vacc inators. The con

ceivable r isks of vacc ination are : ( 1 ) the constitutional disturbance
produced by even an attenuated Spec ific disease in a weakly child ;
( 2) the introduction of some other disease from the vacc ini fer in
arm-to-arm vaccination ; (3) the introduc tion of pyogenic cocc i

,

normally present in all lymph , and notably in cal f-lymph ; and (4)
the r isk s attending every scratch on the skin , espec ially when the

rec ipient of the scratch lives under insanitary condi tions. Of the

above r isks, No. 1 is already largely met by the medical postpone
ment of vacc ination in unsu itable cases : i t is an infin itesimal risk ,
but i t exists. No. 2, as vacc ino-syphilis, is the prop and stay of

every anti-vacc inator : authentic cases of this acc iden t are on record,

though every medical man knows that the vast majori ty of supposed
cases are in reality examples of congen ital syphilis, man i festing
itsel f, as i t commonly does, about the time when vacc ination has to
be per formed— the latter serving as a conven ien t scape-goat for
parental sins. This risk is abolished absolutely by the p rOposed

use of calf lymph on ly. No. 3 is probably an imaginary r isk : an

exhaustive study of the matter in Germany shows that the course of

vacc inia is little, i f at all , influenced by the presence of pyococc i .
I n any case the use of glycerinated lymph will abolish what risk
exists . There is a strong presumption ,

based on the observat ions of

K lein
,

. and later on those Of Copeman ,
that the spec ific virus of

small-pox and vacc inia is a spore-bearing bacillus. I t has been
shown by German observers , and in this country espec ially by -the

elaborate researches of Copeman, that , by the admix ture of vacc ine
lymph with diluted glycerine, adventitious organ isms are gradual ly
kil led off — the more resistant vacc in ia virus , presumably in spore
form ,

remaining alone, but retain ing its full potency . Such glycerin .

ated lymph may already be obtained in the market, steri le to

ordinary bac teriological cultivation
,
and i t is such lymph that the

State proposes to offer . Risk No. 4 is untouched by the presen t
bill i t is a question of ordinary cleanliness. Erysipelas may fol low
an almost m icroscopic lesion of the epidermis. I n prac tical li fe
we despise such risks, and we can afford to do so.

Even as matters stand under the presen t laws, the
'

mortality

from vacc ination is exceedingly minute. Compared with the

enormous infant mortality from smal l-pox in the pre
-vacc ination

era i t is infini tesimal. W ith the introduc tion of glycerinated cal f
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lymph the standard objec tions of the anti-vacc inator are done away
with

, at least to the unprejudiced mind. The duty of the State is
clearly to secure not only the primary vacc ination of the largest
possible number of in fants , but also the re-vacc ination of the entire
population at the age when the effect of primary vacc ination may

be presumed to have worn off. This is the verdic t of science, and
here the functions of sc ience cease.

How all this vacc ination may best be secured is a question of

practical pol itics , hardly suited to the columns of a sc ientific journal .
We may state, however, that we can see no logical halting-place
between stringen t compulsion and the repeal of the Vacc ination
Acts. For stringent compulsion i t may be urged that risk of small
pox is one that affects not so much the man who refuses to have his
child vacc inated, as his child and his neighbours , and that in other
respects we do not hesi tate to coerce the individual for the benefi t
of the communi ty . But i t may be fairly argued, on the other hand,

that compulsion has been tried,
and has failed and that the remedy

l ies in education . The
“
consc ien tious objec tor ”

consc ientiously objec ts
in stric t proportion to his ignorance and inabili ty to weigh evidence :
he is at the mercy of the irresponsible faddist , who deluges him
with fallac ious argument and at parte statements . Were the money
necessary to secure compulsory vacc ination spen t in a reasonable
system of education of the masses as to the value of vaccination— a

matter now entirely neglec ted — it is possible that in the long run a

larger percentage of vaccinations might be secured than under the

present unsatisfac tory system
,
or under the il logical makeshift

proposed by the present Government .

CHRISTMAS I SLAND
MR C. \V. ANDREWS, of the Geological Department of the British
Museum , has returned from Christmas I sland (the one south of

Java, in abou t 1 0° S. and 1 05
°

E. ) after an absence of fifteen
months , ten of which were spent on the island i tsel f. This pro
longed stay has enabled him to make fairly complete col lections of

the flora and fauna
,
and also to explore and examine the struc ture

of nearly every part of the island. This , Mr Andrews in forms us,

is very interesting from a geological point of view . I t appears to

be probably a raised atol l , the central plateau of which is the old

lagoon , while the elevations which occur round this are the remains
of the islands. Coastwards the land descends in most places by a

succession of three or four c l iffs
,
separated by terraces of varying

width . In some places these c l iffs unite, forming a lofty prec ipice
some 5 00 feet in height in these places good sec tions showing the
structure

'

of the island can be seen. At Flying Fish Cove the lower
five hundred feet consist of al ternations of volcanic rock and forani
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iniferal l imestone, above which coral reefs occur. The whole island
is thickly covered with forest and jungle, and locomotion is very
di fficu lt or even ,

in places , impossible. The soil is very r ich and

full _of phosphate of lime , beds of which occur on the tops of some

of the hills. There are only a few indigenous species of birds and

mammals
,
but these occur in great numbers, rats, particularly , being

very unpleasantly numerous.

On the coast immense numbers of frigate birds, tropi c birds,
and gannets nest in the tal l trees . The first named are perhaps
the most numerous , and form the chief food-supply of the island.

There Was an excellent opportunity of Observing the remarkable
breeding habits of these birds. There are several spec ies of land
crabs, including the large Birgas latro, which is very numerous over
the whole island. These crabs, like the rats , are excellent c limbers ,
and go high up the trees in search of food

,
and both are a great

nu isance to any one camping in the bush . Mr Andrew Ross has

l ived on the island for Some years , and has planted cocoa-nut
,

bananas, papaias, and other usefu l plan ts
,
and the supply of food is

now abundant. Since the c limate is very healthy and not too hot,

there are many worse places of residence than Christmas I sland.

NOTES ON SEA-FI SHERIES
THE Report for 1 8-97 of the Lancashire Sea-Fisheries Laboratory
gives every promise of valuable resu lts being obtained in fishery
investigations . AS pointed out by Professor Herdman ,

the founding
of a laboratory at P iel should enable certain problems , such

—

as those
connec ted with the feeding , breeding and li fe-history of shellfish , to
be taken in hand at once, besides giving opportun ities for artificial
cultivation , should such be deemed desirable. As regards work
upon the food-fishes themselves,the pioneer work has been aecom

plished elsewhere, and such institutions as that at P iel , beginn ing
where others have left off

, shou ld be able to make rapid progress.

For example, i f the investigations at P iel cou ld bedefin i tely direc ted
to the carrying out of a

“
sc ientific experimen t which ,

”

to quote
Professor Herdman , would gauge the extent of the resu lts of arti
ficial hatching in a given area

,

” they would justify any reasonable
expense involved. This investigation might perhaps be carr ied out

in a simpler manner than that suggested by Professor Herdman .

Twoc ircumscribed sea-areas, of which the average fish population is
to be determined,

and ten or more years for exper iments are almost
unattainable condi tions. I t is a question how far the importation
and cultivation of varieties from another distric t , the local presence
of Which at later stages could be readily determ ined, wou ld solve
the difficulty. At least this would be an experiment worthy of

adoption .
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very small . These resul ts are due

,
on the one hand, to the luxuriant

growth of corals, and on the other hand, to the actual scarc ity of the
bottom fiat-fish or pleuronectids, which with the allied gadoids form
the most important elemen ts of our northern fisher ies .

The scientific results are of some value. I t is to be noted that
in many cases in which the lead indicated a sandy bottom , the trawl
showed the presence of dense masses of coral , a fac t which should be
noted by coral-reef theorists. Mr J . E. Duerden ,

of the Jamaica
Museum,

gives an able summary of the fauna. Bergia ,
an ac tino-zoan

c ommensal with a sponge, was re-discovered, and Sponges and alcyon
arians were found in great abundance. The edible fishes were not

abundant , ei ther in ac tual quantity or in number of spec ies. Mesoprion ,

Ocyurus, Haemu lon , and Ser ranns appear to be the most important .
Apparently the local supply in Jamaican waters will in future,

as heretofore, have to depend upon the use of l ines and dri ft-nets.

ASOIDIANS AND B IPOLARITY

WE have more than once directed attention to str iking cases of

distribution , 1ndicating some connection between the North Pac ific
‘

and Nor th Atlantic . Now comes Professor Herdman (Trans. Liver

pool Biol. Soc. ,
xii .

,
pp . 248 -26 7 , pls. xi . -xiv . , June 1 8 98) and draws

up l ists of c losely-allied spec ies of asc idians from Puget Sound and

our own N . Atlantic coasts ; simi lar series are, he says , shown in

a subsequent paper on the Crustacea by Mr A . O . Walker . This
,

taken along with the similarity between the two faunas shown in

other groups, suggests the possibility that there is a common

northern c ircum-polar marine fauna which sends extensions south
wards on the western coasts of Europe and America.

Such a conception is of course Opposed to the well-known hypo
thesis of Sir John Murray that the marine faunas towards the poles
are genetically more closely related to each other than to any int-er

vening fauna. Sir John has supported this ‘ bipolar ’ hypothesis
by quotations from the reports of some of the spec ial ists who

described the “ Challenger collec tions. I t has struck us that this
somewhat c rude lumping of the conclusions of many m inds , ex

pressed originally with very different ends in view ,
could lead to

no secure result , and we are by no means surprised to find Mr

Herdman commenting as follows I do not know how i t may be

with other authors quoted
,
but in my case the series of short

extracts given from my report require to be expanded and explained,

and are then seen not to give Dr Murray ’s v iew the support which
he supposes . My remarks , on p . 2 6 5 of the Report , which he
quotes , refer only

,
i t may be stated,

to
‘ Ch a l l eng e r ’

s pec i es .

I n the genus Slyela , for example, there are plenty of spec ies
known from the tropics. D r Slui ter has described about fi fteen
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spec ies from the island of Billiton
,
between Singapore and Java.

I consider that the distribution of Tun icata as a whole does not

lend any support to the bipolar hypothesis. On account of the

admitted want of equivalence between the charac ters made use of in

spec ific and generic diagnosis in the di fferent groups mere lists may

be deceptive, espec ially i f drawn up and correlated by one man
,
who

cannot possibly be a spec ial ist on all groups of marine invertebrata.

For that reason I now abstain from expressing any Opinion except
in regard to the group of which I have a more intimate knowledge.

I t seems to me that this matter must be settled by spec ialists in
each group of animals stating their opinions as to the genetic
affinities of the northern and sou thern faunas in their own groups
quite apart from and uninfiuenced by general l ists con taining other
groups . The Tunicata instanced by D r Murray , both in his ‘ Chal
lenger Summary ’

and in his paper on the
‘ Marine Fauna of the

Kerguelen Region ,

’ help to swel l l ists that assume rather imposing
dimensions, but when I examine the case of these spec ies and genera
of Tun icata individually , I find that the records of occurrence have
to be added to or modified in such a way as to entirely change the
nature of their evidence, and show that there is no such c lose
resemblance between the northern and southern polar faunas as

D r Murray and others have supposed.

DEEP ATLA NT IC HOLOTHURIANS
ANOTHER instance of s imilarity between N . Atlantic and Pac ific
forms was recently noted by Mr Remy Perr ier in his descr iption
of the deep-sea holothurians

,
Elasipoda

,
dredged by the “

Travail
leur and the “ Tal isman

”

(Comp les rendns A eacl . Sci. , P aris, cxxiii . ,
pp . 900-903 ,

Nov. He describes P 8y07t7’0p0t88 bi lglossa as

being a near ally of P . rar ipes Ludwig , which latter was dredged by
the

“ Albatross north -west of Cape San Franc isco at 1 5 73 fathoms.

U n fortunately Mr Perrier does not give either local it ies or depths of
his new Species , nor does he figure them this is toomuch to expec t
in a Prel iminary Notice. The chief interest of his paper lies in the

rearrangement of the spec ies of P eniagone and Seotoplana according
to the nature of the calcareous spicules, and the establishment on
the same grounds of a new genus P eriamna with triradiate spicules ,
and having as genotype the P eniagone naresi of Theel .

BIPOLARITY W ITH A VENGEANCE
WE are indebted to Mr Henry Campion of Birmingham for a copy
of a 48 -page treatise The Secret of the Poles (White
P ike

,
price 1 s ) . Mr Campion recognises the impossibili ty of man

ever reaching either pole ; at the same time he apprec iates the great
importance that such an investigation would have, and does his
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best to repair the defic iency by a bold appeal to the possibil ities
of c reation . The resul t is frightful ly thri lling. We give a few

of the author’s statements. Inside the earth is a hol low region
large enough to hide the moon and to spare.” The earth ’s axis has
two openings , one at ei ther Poles Metoric swarms and

ether are attracted through the axis , as food.

'

One supports the

other . The earth does not lose weight but adds to i t . I nternal
c ombustion.

”
All winds and tempests originate at and from the

Antarctic pole. The moon has not yet emerged into adul t l ife.

She will do so before long ,” and it will be a startling epoch in our

history .” “ The heavenly bodies wil l increase in number , l ike
nebulae, and

”

produce larger bodies.

”

The pamphlet is furnished
with a marvel lous diagram of the earth in space. We may safely
endorse the author’s own judgmen t on his work , that, whatever its
defects , and they are many , i t cannot be said i t is wan ting in
novelty , for from the first page to the last the interest is fully kept

THE AGE OF THE I STHMUS or PANAMA

A RELIABLE account of the geology of Panama has long been one of

the greatest of geological desiderala ,
for , in spite of the surveys for

railway and canal
,
and the repeated traverses of the pass of Panama

,

i t has been very difficul t to Obtain any satisfac tory in formation as to

the last date at which marine deposi ts were laid down upon the
summ i t of the isthmus . Maack ’

s observations have been repeatedly
quoted as proving that P leistocene marine Shel ls occurred on the

watershed, and that therefore there was a free waterway across the
isthmus in recen t times. This view was supported by the z oo

lOgists, who, impressed by the general resemblance between the

faunas on the two sides of the isthmus, conc luded_that this could
only be explained by . a recent direc t commun ication between the

two seas. Other workers, however , after a more detailed study of

larger collec tions , have concluded that, in spite of the generic re

semblances, the Spec ies of the Carribbean and Pac ific are almost
entirely differen t, and that therefore the two oceans have been
separated for a considerable period. All students of West I ndian
geology will therefore be very grateful to Professor Alexander
Agassiz , who sent Professor R. T. Hill to Panama to

’

settle
this question by direc t evidence

, so that we are no longer dependent
on the in ferential methods that hitherto have been only available.

Professor Hill ’s report has been issued as one of the Bulletins of the

Museum of Comparative Zoology (vol . xxviii No. I t is entitled,
“
The Geological History of the I sthmus of Panama and portions

of Costa Rica ; based upon a Reconnaissance made for Alexander
Agassi z .

’

The report is accompanied by contributions from Dr

Dall , Mr T. W . Vaughan , Mr R. M. Bagg , and others , and is illus
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shown that i t is possible to estimate age by tabulating the measure
ments of a large number of individuals of the same Spec ies taken
together . The numbers fall into groups, or are concentrated about
nodes , each of which would therefore appear to represent the growth
of one year . Dr Petersen himsel f has applied this method to

fishes, but i t may be used for some invertebrates, as recently shown
by D r _Th . Mortensen ( Violenslcabeliye Meddelelser

,
1 897 , pp . 3 1 9

“ Some invertebrates ”

we say , since A sterias rubens, Echinus

miliar is, Corbu la yibba, Nu cula niliola , and Carcinus maenas resisted
all D r Mortensen ’

s efforts to discover annual groupings. But he

was able to show that Solen pellueiclus reached its ful l length of

2 3-28 mm . in two years, while those aged one year had a length of
1 3-1 7 mm . Similarly Ophioylyplia texturata of one year old had

discs of 3-4 mm . diameter and arms 8-1 0 mm . long , while those
of two years old had d iscs of 7 -1 1 mm . and arms of 20-32 mm. ,

and had reached sexual maturity but not yet done growing .

Here we have a field of observation open to any sea-side
naturalist in want o f work , and open also to collectors of fossils,
who might perhaps be able in this way to throw some l ight on the

number of years requ ired for the formation of any given band of

fossili ferous rock .

AN EVOLVING SPECIES
OVER and over again has it been objected to the theory of evolution
of spec ies that no zoologist or botanist has been able to point to the
ac tual origin of a new spec ies . Considering that the world has
existed many mil lions of years , and that men have studied spec ies
for scarcely a century and a-hal f

,
the Objection seems

,
on the face of

i t
,
unreasonable. And yet i t has been met more than once. Here

is one more instance of what may fairly be described as an evolving
spec ies , an instance which has the addi tional merit of furnishing
time-data.

On the north side of Dublin Bay is a tract of sand-hills known
as the North Bull , which owes its origin to the alterations caused

by the Dublin Harbour works, and certainly has not existed for
more than 1 08 years . This is inhabited now by a numerous

race of m ice, agreeing in general form and in dimensions with Mus

musculus
,
but for the most part of a buff or yel lowish-white tint,

and di ffering further from the norm of the
“

Spec ies in that they
make burrows in the sand and construc t nests at the bottom of

them . This race has been descr ibed in admirable detai l by Mr H.

Lyster Jameson in the Journal of the Linnean Society (Zoology,
vol .

xxvi .
,
pp . 46 5 -47 3 ,

pl . xxx . ,
He comes to the conclusion

that the colour
,
which c losely resembles that of the sand-hills

,
is a

protective adaptation due ”

to the fact that the short-cared owls and

hawks which frequen t the North Bul l pick out the darker mice,
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which , of course, are the ones more readily seen . I solation also he
regards as an important factor in intensi fying the effects of com

petition ; “
the absence of direc t communication with the mainland,

and the consequent impossibility of frequent immigrations of dusky
spec imens from the houses on the adjoin ing shore, have al lowed
Natural Selec tion to carry on its weeding-out of un favourable
variations without disturbances of any kind.

”

There can be very little doubt that we have here a distinct race
that has been evolved during the present cen tury . Mr Jameson
gives it no name, not even a sub-specific name

,
al though it is at

least as distinc t from the species-norm as many named sub-species
of ill us mu scu lu s. We th ink he is wise, for i f the fashion of giving
a name to every local race ,

confined perhaps to a few square miles
as here, is to spread, we do not see where bounds are to be set. I t

is no absurd supposi tion that there may be many hundred such local
races now in existence, each of absolutely independent origin , and

yet not to be separated upon internal evidence. The fact is one to

emphasise and to remember , but the mul tiplication of names is no

great help .
NVith regard to the plate we would suggest that an ac tual

rendering of the various colour-tin ts in separate squares would have
been more to the point than this attempt at realism

,
with its dirty

sand and impossible grass.

THE ROYAL BOHEMIAN MUSEUM,
PRAGUE

WE have frequently referred to the remarkable progress of the

Natural History Collections in Prague since they were removed to

the new Royal Bohemian Museum . We have now before us the

offic ial Berielit of the Museum for the year 1 8 97 . Notwithstanding
limited means and many discouragements, the enthusiasm of the

director and his staff continues to overcome all diffi culties ; and
those who know the col lec tion will agree with us when we say that
for convenience of arrangemen t and ex cel lence of labelling it is now
one of the foremost in Europe. The cases and fi ttings natural ly
lack the elegance and ornamental character of those in the larger
and more richly-endowed insti tutions elsewhere ; but so far as the

original investigator is concerned,
they are all admirably arranged for

ready reference, while to the general sc ien tific public they cannot
fail to impart such elementary instruc tion as they desire. When
funds fai l for the purposes of this arrangemen t , D r Anton Fritsch ,
the distinguished director , himsel f provides the means, and during
the past year he has made a donation of 1 000 fiorins towards the
installation of the palaeon tological collec tion . That the Bohemian
public apprec iate his efforts may be inferred from the c ircumstance
that no less than persons visi ted the museum during 1 8 97 ;
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while the list’

of original investigators who used the col lec tions for
research inc ludes wel l-known names of several national ities.

Among the local acqu isitions during the year , one of the most
remarkable is a hedgehog (Erinaceus europaeus) , of which Dr Fri tsch
has published the sketch reproduced in P late I I . I n this spec imen
there are none of the charac teristic spines , the whole body being
c lothed instead with normal hair. Spines, Of course, are on ly highly
modified hairs, and this individual is doubtless to be regarded as

an example of atavism , one in which the dermal appendages have
reverted to their original condition .

Most of the acquisitions are, naturally
,
Bohem ian or are im

portant for comparison with spec imens found in the coun try ; for
the Museum not only stores col lec tions , but is also the cen tral office
for the geological and biological exploration of the kingdom .

During 1 897 D r Poéta completed the eighth volume of Barrande
’

s

wel l-known Systeme Silurien de la Boheme D r Fri tsch studied
fossi l myriapods for his work on

'

the Bohemian gas-coal , and made
impor tant geological observations on the Cretaceous rocks ; Drs

Fri tsch and vavra continued those researches among the organ isms
of the freshwater lakes of Bohemia

,
to which we have previously

alluded ; and the botanists made considerable progress in investigat
ing the local flora

,
D r Schiffner paying spec ial attention to the

mosses. The Barrande Fund was employed by D r Perrier in con

tinning his work upon graptol ites.

We congratulate our Bohemian col leagues upon their work , and
wish them the continued success they so wel l deserve.

THE GEOLOG ICAL SURVEY
GEOLOG ISTS are i ndebted to the D irec tor-General of the Geological
Survey for one of the most interesting and valuable publications of

the year . He has decided for the future to issue an annual Sum
mary of Progress , contain ing not merely the bare blue e book statistics
but also a general readable accoun t of the work of the Survey and
its bear ing upon previous knowledge. He makes a beginning in the
Summary for 1 897 now before us , which is a wel l-printed booklet
of 1 7 6 pages and three index-maps

,
to be purchased through any

bookseller for“

the smal l sum of one shilling. We commend i t to
the notice not only of those interested in our own coun try , but also
to geologists in general who,

whatever may be their spec ial studies ,
are sure to find much of value in it.

This being the first publication of the kind issued by the

Geological Survey of the Un ited K ingdom , Sir Archibald Geikie has
done Wel l to preface the Summary by an introduc tion regarding the
history and organisation of his department . This in troduction
occupies 30 pages , and traces the progress of the Survey from its
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inception by De la Beche in 1 83 5 to its organisation at the present
day . Some technical details as to the staff and field-work during
1 8 97 next follow ; and then the new results are summarised in

readable form under the respective geological formations
,
taking

them in order from the oldest to the newest . I t is difficult to make
an adequate abstrac t of this summary , and i t must thus suffice to
enumera te a few noteworthy points . Petrologists wil l find much
important new matter in the description of the old rocks of the

Scottish Highlands , while stratigraphical geologists will probably
turn with greatest interest to the account of the Scottish Silurian
formations , in which an entirely new fossi l fish-fauna has been dis
covered. The recogn ition Oi U pper Carbon i ferous strata in the I sle
of Arran is also important , although no workable coal-seams have
yet been found. I n Mesozoic geology there is l ittle to record, but

the memoir on the Upper Cretaceous formations is evidently making
good progress. In P leistocene geology there is a wealth of new

observations
,
which students of the glacial period will truly welcome.

NEW SILURIAN F ISHES
THE discovery of Scottish Upper Silurian Fishes mentioned above is
briefly reported upon by D r Traquair

,
and when fully investigated is

l ikely to prove one of the most important contributions to Biology
of recent years. Among these fossils there seems to be clear evi

dence of a new group of the fish-like organ isms now commonly
known as Ostracodermi . The new forms are indeed l ikely to afford

importan t additional information as to the affini ties of th is problema

tical group, which has hitherto been best known to us by Pteraspis ,
Cephalaspis, and P lericlzthys. Sti ll more important

,
however , are

nearly complete skeletons of the primitive fore-runners of the sharks.

I t has long been suspected
, on theoretical grounds, that the paired

fins of fishes were originally continuous lateral folds Of skin sup
ported by parallel bars of cartilage. A few years ago some approach
to this condition was Observed in the American Lower Carboni ferous
shark , Olarloselache. I t now appears

,
from D r Traquair

’

s brief notes,
that sti ll more importan t examples of the same arrangement are to
be observed in the U pper Si lurian genera, exactly where the primi
t ive disposit ion of parts ought to be found according to theory .

Biologists , will anxiously await the completed memoir on these
remarkable new organisms .

ExTINCT RHINOCEROSES

THE rhinoceroses are typically O ld World animals at the present
day , and for many years the discoveries of fossi l forms seemed to

Show that they had always been so. I t soon became eviden t from
fossils that the rhinoceroses could be gradually traced back both in
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Europe and Asia to horn less ancestors in the Miocene period. I t

was thus clear that they had passed through at least the latest
stages of their evolution in these regions. I n 1 85 0 , however ,
Professor Leidy first found a fragment of a rhinoceros in the

Miocene of North America ; and since that time so many remains
inc luding several nearly complete skeletons— have been found in
the U ni ted States, that these great quadrupeds are now proved
to have been at least as abundant in North America as in Europe
and Asia, during the Miocene and P liocene divisions of the

Tertiary period. I t is true, indeed, that in North America the

rh inoceroses never acquired a typical horn
,
while they became

extinc t before the c lose of the P liocene period ; but they attained
a truly remarkable development, and we now know more of the

charac ters of the family from the discoveries made in North
America than from those in Europe and India.

Professor H. F . Osborn ,
the wel l-known Curator of Vertebrate

Palaeontology in the American Museum of Natural History
,
New

York , has just begun to summarise our present knowledge of these
extinc t New World rhinoceroses in the first part of a beautiful ly
illustrated quarto Memoir issued by the American Museum (vol . i. ,
pt . 3

,
1 898 , pp. 7 5-1 64 , pis. xiia.

-xx . , Apri l 22 , I t appears
that three distinc t groups can now be recognised, adapted for di ffer
ent modes of l i fe. Firstly , there were the Upland or Cursorial
Rhinoceroses, such as Hyraeoolon ,

all agile, slenderly-buil t animals
,

with three toes , somewhat simu lating the three-toed Miocene horses
with which they were assoc iated. Secondly

,
there were the Aquatic

Rhinoceroses
,
such as Melamynoclon ,

with great tusks, simulating the
modern hippopotamus of A frica. These were Short , heavy an imals ,
with four-toed spreading feet , and probably a prehensile lip . Thirdly

,

there were the True or Lowland Rhinoceroses, very abundant and
doubtless simi lar in habit to their surviving congeners in Asia and

A frica at the present day ,
though , as already remarked, destitute of

the charac teristic horn . These three groups were differentiated in
North America before the c lose of the Eocene per iod, and there is
already some fragmen tary evidence Of a Similar differentiation in

Europe, though th e materials as yet available for discussion are too

1mperfect to be conc lusive.

The present instalment of Professor Osborn ’

s Memoir discusses
the morphology of the teeth and skul l of the Rhinocerotoidea, trac ing
the gradual divergence of the three types, occasionally obscured by
parallelisms and convergences. The true rhinoceroses, Rhinocero
tidae, are then discussed from t he points of view of habits, geological
history , and morphology, while the sec tion ends with a prelim inary
bibliography that will be Of

'

much value to studen ts. Then follows
a detai led accoun t of the hornless rhinoceroses , Aceratheres, collec ted
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should have an Opposi te pair of seed-leaves . Gaertner

,
who first drew

attention to this seedling , considered that the first leaf
,
to which we

have referred, and which grows to a large foliage leaf, is the only
cotyledon . Other botanists have taken the same View

,
while some

maintain that a second cotyledon i s developed letei . D r Hildebrand
does not consider the nomenc lature of these early

~developed leaves a
matter of importance, but carefully describes what happens . The

development of the second leaf, presumably the second cotyledon , may
be accelerated by removing the first . The author has had the inesti
mable advantage of observing the li fe-history of the spec ies from seed

to seed, and has been able to make many useful observations which
would have been impossible i f dried material only had been avail
able. Among others we note an interesting correlation between the
duration ,

or time of appearing, of the leaves and the length of the

dorman t period before the expiration of which this seed wil l not
germinate.

The section on variation should be read by all who are interested
in this subjec t , as bearing on the relation between variation and a

changing environmen t .
The value of Dr Hildebrand’

s memoir is enhanced by hal f-a
dozen c lear, double-paged plates , con taining numerous figures.

THE FEMALE OF HETEROGYNA
THErecently published part 2 of the Transactions of the Entomo
logical Society for the current year contains (pp . 1 4 1 -1 5 0) another
of Dr T. A . Chapman ’

s valuable papers on the life-history of Lepi
doptera. He describes the transformations of the South European
Heterogyna penella

— a smal l dusky moth with W ingless female, often
assoc iated with the Psychidae which it resembles , but from its early
stag es apparently nearer to the Zygaen idae. The vermiform female
imago remains attached to the ventral face of the pupa skin . She

emerges from her cocoon for pairing, but withdraws into i t again
after ferti lization ,

becoming replaced exac tly in her former posi tion
in the pupa as beforeemergence. Oviposition then begins, and the
pupa skin becomes laI gely fi lled with eggs , the shi ivelled body of
the female s topping up the aperture and protecting the eggs against
drying up, as wel l as against insec t parasites . Dr Chapman believes
that the objec t of the retui n of the female in to the pupa skin is to
ensure this protec tion for the eggs. And maternal sel f-sacrifice is
carried yet further , for the young caterpillars ’ first meal is on the

remains of their paren t . This concluded, they bore through the

pupa skin and take to their food-plant .



Zoological Jamaica

HE last day of April 1 89 6 found the Marine Laboratory Of the
Johns Hopkins Un iversity settled at Por t Henderson , Jamaica.

From the porch of the little cottage we occupied,
one looks straight

up K ingston harbour , where, seven m iles away
,
l ies the commercial

capital of the island. Beyond the c i ty rises Long Mountain ,
behind

which the Port Royal hills show green and rugged ; and
,
forming a

background to the whole pic ture, tower the lofty Blue Mountains,
with the Peak capping all . At early morn ing when the dawn
comes up from behind that range, or late in the afternoon when the

setting sun l ights up with endless variety the ravines and gorges of

the Port Royal h ills, the scene passes descrip tion , and we constan tly
assured each other that a lovelier spot could not be found. Back
of the cot tage, the Sal t Pond hills , surmounted by Rodney

’

s lookout
,

separa te us from the large sal t-ponds, which lie a few m iles down
the coast .

The distric t around Port Henderson is one of the driest in
Jamaica

,
and cac t i form one of the most striking features of the

landscape. These dry hil ls have a characteristic fauna
, consisting

largely of birds and lizards. The latter are very abundan t
,
of hal f

a dozen spec ies, near ly all of which are handsomely coloured. At

least two of them lay their eggs in the angles of the stem of the

large cacti , cal led ‘ dildoes ,’ where they are safely protec ted by the
thick

,
sharp thorns. Herm i t—crabs and the large white land-crab

are also abundant on these hills, and scorpions and centipedes are

common under the rocks and logs . The white ants or termites are

Very common in the neighbourhood of Port Henderson and their
large brown ‘

nests ’

are to be seen on all sides . These latter are

excel lent material, when dry , for a smudge to drive away mosqu itoes ,

which are not whol ly absent , though they seldom become much of a
nu isance.

Although bats are occasionally seen at dusk and may be found
in the caves during the day ,

the only common mammal , so far as

our observations went , was the mongoose, which we often saw very
near the house . The most interesting bird is a mocking-bird

,

peculiar to Jamaica,
and said to occur at no_Other poin t on the

island. The night-hawk , called by the natives Gie-me-a-bit ’ from
M
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its very character istic note, is common here, and occasionally the
big black swift is seen near the summi t of the hills. The ground
dove is very abundan t and two or three other doves are common in

the woods , so that their plaintive cooing ’

may be heard at almost
any hour of the day . Swarms of cave-swallows breed in the

numerous caves along the shore, their nests and eggs being very
much like those of our common American barn-swallow .

The part of the harbour close to Por t Henderson does not '

offer

very good conditions for mar ine collecting
,
but some par ticular forms

are abundant . The muddy and sandy bottom is l iterally carpeted
with the commonest sea-urchin ,

Toxopneustes, and a black holothurian
occurs in some numbers . The rocky shores are the homes of

countless chitons of several spec ies , and of a very lively crab,
Grapsus, while a few species of gastropods are represented by
numerous individuals. On the north shore of the harbour , which
is sandy and slopes gradually into deep water, the huge star-fish ,

Pentaceros, which is so often seen as a curio in this country , is quite
common , while large spec imens of the shield-urchin ,

Clypeaster , called
sea-moon

’ by the coloured boys
,
are occasionally met with .

Separated from the harbour proper by a narrow strip of sandy
soil , there lies to the north quite an exten t of shallow , somewhat
stagnant , and near the mou th of theRio Oobre at least , brackish water
in part fi lled up with mangroves . This is known as the Slashes.

The bottom here is stinking mud, and almost the only forms of

an imal li fe we found in the water were crab-larvae in countless
quant ities , ,

Cur iously enough it was in such a place that the late
D r F . S. Conant discovered great quantities of a small and exceed
ingly g raceful Oubomedusa,

which he has named Tmpedalict. They
were common among the mangrove-roots in water less than two

feet d eep , and they were not found anywhere outside of the
‘

Slashes .

’

The c lumps and islands of mangroves are the homes
of several spec ies of herons and rails, the former called ‘ gaulins ,

’

the latter
‘ mangrove-hens.

’

These swamps are r ich collecting
grounds for the ornithologist , and

,
in the spring , for the oologist

as well .
D irectly across the entrance of the harbour from P ort Hender

son, and a couple of m iles away
,
lies the long low sand-spit , on the

end of which stands the histor ic town of Port Royal . On the
'

har

hour side of th is sand-spit are extensive c lusters and islands of

mangroves, among which are beautiful l ittle bodies of

nected by natural or artific ial channels known as the Lakes .

’

The

water in the Lakes is from two to twenty feet deep , and the bottom
is usually more or less c lear sand. On the roots of the mangroves,
which hang down into the water on all sides, there is an abundant
growth of sea-weed,

with which are mingled oysters , asc idians ,
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and forms qu ite a striking contrast to the white sand. Several
species of fish occur , of which the mullet and the pickerel-l ike bara
cuda are the most sought after for food. Spec imens of the curious,
almost triangular trunk-fish are easily taken with a dip

-net, in

the shallow channels between the Lakes.

’

The remarkable fish ,

Fiem sf er , was often found in the respiratory-trees of the large holo
thurians , espec iallyMalleria , and would only come out into the bucket
or aquarium when the water became very impure.

Outside of the harbour, and several miles from Port Henderson ,

are a number of scattered islets known as the a s. The largest of
these are more or less overgrown with mangroves and other shrubs ,
but some of them are entirely bare of vegetation . They are all

surrounded by reefs of coral , which are a source of unfailing interest
to the zoologist. The var iety in shape, colour and struc ture of the

corals is delightful , from the massive brain-corals to the delicate
feather-like alcyonarians. Inside the reefs are banks of sand

,

c overed in most places by very shallow water, and overgrown in

some spots with eel-grass. All over these sand-flats are slabs of

broken coral-rock , on and under which are a great number of animals
of different groups. This sor t of ground makes very good col lec ting ,
D runkenman Cay offering espec ial attrac tions. Balanoglossus of large
size and of two or more spec ies occurs there and digging in the sand
also brought to l ight several spec ies of annelids, a smal l Synapta and

a Thallasema-like echiurid. Nemer teans, planarians and sipuncu

l ids occur on or in almost every piece of coral , while sea-anemones

abound not on ly among the crevices of the rock but in the sand also.

Several spec imens of a smal l octopus were seen,
but they did not

appear to be very common . The huge Synapta Zappa l ives under

the slabs of coral
,
but i t is not as common there as we found i t to

be afterwards at Port Anton io. Several other holothurians are

c ommon , inc luding a very pretty brown and yellow Stichopus.

Star-fishes of the genus Asterina are common ,
and show very remark o

able differences in colour. They live c losely attached to the under

s ide of the rocks, and easily escape detection . Sea-urchins are

represented by several species, the two largest being espec ial ly
c ommon. One of these, D iadema , is almost black , and has spines
s ix or eight inches long , while the other, Happono

'

e
'

,
is white with

very short spines. The latter is sometimes eaten by the natives,
and

,
as a matter of curiosi ty

,
we had our cook prepare some for us ;

but our curiosity was soon and effectively satisfied, and sea-urchins
did not appear on our bill-of-fare again . Ophiurids occur under

every piece of coral, and doubtless a great many spec ies might be
obtained by careful col lec ting. The most noticeable form is a large
Ophiocoma ,

almost black , often marked with grey or white, and with
numerous short blun t spines on the arms. Two large and very
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curious spec ies of
'

lobster occur in the deep water outside the reefs ,
and though they differ much from each other , they are equally
different from our American spec ies. One is very slender and

graceful with very long an tennae, while the other is short , thickset
and c lumsy with very short antennae. Nei ther spec ies has large
chelae on the first pair of feet . The a s are the resorts of numer

ous sea-birds, espec ially terms of several spec ies which breed there.

The graceful and handsome man-of-war bird is common around

K ingston harbour , and roosts on the Cays, as does the brown pel ican ,

which is quite common . One does not easily tire of watch ing peli
cans fishing

,
so unerr ing is their aim, and so remarkable the force

with which they strike the water .

Almost due west from D runkenman Cay, the shore of Jamaica
is a low beach of white sand upon which Spirula shells may be
gathered at any time. Just back of this beach lie a ser ies of three
salt ponds, which must have been connec ted with , and probably
were a part of the ocean un ti l quite recen tly . The strip of land
which at the present time separates the first and largest one from
the ocean has increased in width very perceptibly in the last three
years . The water seems to be much more densely sal ine in these
ponds than in the sea,

and animal life is far from abundant ,
presumably on that account . Gastropod shells occur in great
numbers , but we found very few living spec imens, and almost the
on ly other an imal seen was the large medusa

,
already mentioned,

Cassiopeia , of which a few smal l spec imens were observed. Croco

diles and fish are said to be abundant
, but we saw only one or two

of the former and very few of the latter . One of the fish , known
local ly as

‘ Oalipeerer ,
’

is highly spoken of as a food-fish
,
being

compared to salmon . We were told that this fish is found nowhere
else in the island, that it is marketed in Spanishtown in the spring
on ly , and that no other fish in Jamaica approaches i t in qual ity .

U n fortunately we could not veri fy these statements, as we were
unable to get either sight or taste of this remarkable calipeerer .

’

I nside K ingston harbour the surface-col lecting offers a good
deal that is of interest. Several large medusae (Aurelia

, Cyanea) ,
are qu ite common

,
while on calm mornings the very graceful

cubomedusa Charybdea is not rare. We on ly noted one species
of ctenophore, but that is a large and beautiful form ,

and is qui te
abundant . Two or three spec ies of Sagitta are very common , and

the cur ious decapod,
Luctf er , fairly so. Crustacean larvae were

abundant
,
but we found echinoderm larvae very rare, no matter

when or where we towed. And this seems more remarkable when
one considers that echinoderms are so abundant , and that many
of the spec ies were breedinO

“

and,
furthermore, echinoderm larvaeO

were very abundant at the same place in 1 89 1 . Dredging gave



1 6 6
‘

NATURAL SCI ENCE
'

[September
us very little satisfaction that summer; as the only specimens we
obtained, which were not collec ted alon'g shore at other times, were
a smal l holothurian and a large spatangoid. The former was

dredged off Port Henderson and proves to be
'

an interesting and

probably new spec ies of Holothu ria. The latter ,
”

Meoma
,
were

dredged outside the reef at Drunkenman Gay, and were almost the
only

'

animals which the dredge brdught up
‘

from the clear sandy
bottom. I n the lakes ”

and in the slashes, very little an imal l i fe
was brought to l ight , while in the harbour proper the dredge soon

c logged with the enormous quantities of Toxopneustes.

From Port Henderson we made col lecting trips to different
places, two of which are worthy of special mention . The first of
these was on the last day of May, and had Montego Bay and the

Bogue I slands as its objec tive point. Aside from the opportuni ty
to see

'

the central and western parts of Jamaica, this excursion
proved something

'

of a disappointment. _To the east of the harbour
at MontegoBay, the shore is recky

'

and offers very much the same
”

col lecting as that at Port Henderson ,
while the only new an imal

which the sandy beaches affordedwas a large white H ippa . On

some of the reefs and on an old pile of masonry near the m iddle of

the harbour, a tubicolous annelid occurs which is very noticeable on

account of the shape and bright colours of its tentacle-gills. There
seem to be two of these, one coi led on each side in a spiral , 1 5-20
mm . high . They were usually green ,

yel low
,
purple or red

,
but

often these colours would be mingled with white, so that they were
very handsome objects , resting apparen tly on the sur face of the

rock. I f the rock was struck , however , they all disappeared as i f
by magic . The Bogue I slands lie a l ittle distance to the west of
Montego Bay, and as they are covered with mangroves, the sight of
them arouses expec tations of col lecting like that in the Por t Royal
Lakes. But such hopes are soon shattered, for even a careful
exam ination fails to show any superabundance of an imal li fe. A

large buff and brown Stichopus, the commonest spec ies at Port
Royal , is plentiful , and the same may be said of crabs, espec ial ly
‘ fiddlers.

’

Two spec ies of star-fish were found, and a very few
Cassiopea . Man-of-war birds were very abundant and much tamer
than near K ingston. The roots of the mangroves were in manv

places wel l covered with sea-weed
,
but the expec ted an imal li fe was

wanting. Surface towing in the evening brought to ligh t nothing
of interest . We spent one n ight at Montpel ier, about ten m iles
inland from Montego Bay ,

and provided with an excellen t hotel .
An early morning ramble along a mountain brook introduced us to

some interesting crustaceans and araclmoids. Smal l black crabs ,
the females of which were carrying eggs , were common among
the stones , but like the shrimps , which were abundant in the
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as the momen t the rock was over turned they would rush in and

seize any hapless worm or other small , soft animal which might be
exposed ; many fine spec imens were lost in this way . Several
holothurians were found at Port Anton io which were not seen else
where one of them was remarkable, not only for its large size and

unusual fac il ity of locomotion ,
but also for its habi t of eviscerating

as soon as brought to the surface of the water, so that i t was impos
sible to procure per fec t spec imens. Several spec ies of echinoids , not
seen on the south side, were found here, but Toxopneustes was com

paratively rare, only a few smal l spec imens being found. The large
brown Echinanthus was not uncommon , and the huge Meoma ,

which
we found common near D runkenman Cay , was plentiful and was
twice the size of those we saw on the south side. Two other very
pretty little spatangoids

,
Brissas and Echinoneas

,
were very common

in the same situations with Chirodota. The commonest sea-urchin
was the dark reddish-brown Echinometm ,

which simply covered the

rocks in some places . Some very handsome gastropods were
col lected

'

on the reefs , and the large conch
,
the shel l of which is so

common in America for ornamental purposes , occurs plenti fully all
through the harbour. Along the sandy shore, near the lighthouse ,

the same white Ht
’

ppa which we saw at Montego Bay is common ,

but on the shore of East Harbour , where the sand is mixed with .

black mud, occurs a somewhat smal ler dark-brown Hippos, which
differs from the other in habits as wel l as in appearance. Dredging
proved more interesting than at

‘

Port Henderson , especial ly in East
Harbour where there is a good deal of eel-grass on the bottom.

Here We found large numbers “

of the beauti ful Oubomedusa,
Cltcmybdea , which we rarely saw at the sur face, and in the same

locality the del icate olive-green sand-dollar, Mellita
,
is qui te

common .

The fresh-water and land fauna at Port Antonio is espec ially
interesting on accoun t of the numerous streams and the proximity
of the hills. The streams abound with gastropods and shrimps , and
large, beauti fully coloured cray—fish are common . I nsects are not

particularly numerous or noticeable, but myriapods and arachnoids
are abundant . Pseudoscorpions and pedipalps are both plentiful ,
and scorpions are not rare. Large cen tipedes with their yellow eggs,
two or three m illimetres in diameter , were frequen tly brought to us

by the coloured b oys , while equally large millipedes were common in

the woods. Only a single Spec imen of P eripatus was found, and
that was a small one ; but we were told that they were not con

sidered exceptional ly rare. The land-crab at Port .An tonio is very
different from

-

the one at Port Henderson
,
the two being distin

guished as the black and white ’ land-crab
,
respec tively .

“

Land

molluscs , espec ially large slugs , are
'

very common,and the eggs of
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the latter were often found in the banana ‘ trash . ’ Tree-frogs are

common , especial ly the spec ies which lays its eggs in the water held
in the base of the leaves of the Bromeliac

,
where we often found the

tadpoles swimming about . Lizards of all sorts and sizes abound,
some of them being beautifully coloured. Two or three smal l
iguanas were also brought into the laboratory , but they are rather
rare. At Port Antonio we heard a good deal about Jamaica’

s most
interesting mammal , the agouti , or , as i t is more often called

,
the

cony . I t is peculiar to the island, though there is an all ied spec ies
in Cuba. Though now qui te rare i t is stil l to be met with in the

John Crow and Blue mountains . There are several spec imens in the
smal l menagerie of native animals kept at the Jamaica I nsti tute in
K ingston , and they have bred there. At Port Antonio we were
offered a pair al ive for twenty dollars , but we were unable to procure
any , dead or alive, at any less price.

Most noticeable and best known of all the native fauna, the
birds of Jamaica demand a spec ial word. Over 200 species have
been recorded, of which 40, almost exactly one fi fth

,
are peculiar

to the island. Of the remainder about 5 0 may be c lassed as West
I ndian

,
while about 90 are distinc tly North American ,

many of

our common New England birds being migrants or winter visitors.

There are four or five summer visi tors from the mainland of South
and Central America

,
but they form a very insignificant part of the

avi fauna. Much the greater number of water-birds are more or

less well known in the Un ited States, and the same may be said
of the warblers . But the doves

, cuckoos , swifts , humming-birds,
parrots, and fly

-catchers are almost exc lusively West Indian , and a

large number of them are distinctively Jamaican . On the coast ,
besides the man-of-war birds and pelicans already mentioned, the
trOpic

-bird occurs and terns are abundant , espec ially in K ingston
harbour . The two common humming-birds are found in all culti
vated districts ; one is interesting because of its very small size, the
other because of its r ich , dark-purple plumage and long, forked tail .
About K ingston the small palm-swift is abundant , and nests in the
cocoa-nut trees in the very heart of the c ity . The most gorgeously
coloured bird, the tody , is one of the smallest , and its bright red
and vivid green plumage is very striking. The two fly

-catchers ,
which correspond so c losely to our king-bird and phoebe as easily
to deceive even a careful observer , are espec ially common at Port
Antonio

,
where the peculiar cuckoo, Crotophaga , is also always in

evidence.

I t is curious to note the pauci ty of names among the natives
for even the common animals

,
a single name being made to serve

for two or more widely different forms. The name ‘

sea-cat
’

is

given to the octopus, and to large medusae
,
espec ially Cassiopea,
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but i t is also used almost indiscriminately

‘

for any unusual fish .

‘

Sea-squ irt ’

is used for both asc idians and holothurians. When a

native“

speaks of an owl
’

or a potoo it is not always possible to
determine whether he means the barn owl , or the large

’ goatsucker
Nyctibias, as the names

'

are constantly interchanged.

‘ Rain-bird
may be a swift or

'

one of three different kinds of cuckoo,
while

‘

doc tor-bird ’

and banana-bird are also terms whose value depends
on the speaker .

That th e fauna of Jamaica is u ndergoing comparatively rapid
changes must be clear to even a casual observer.

"

The manatee and

the agouti
,
as wel l as the iguana, are apparently on the road to

extinction
,
and i t is almost certain that the famous Blue Mountain

duck (Aestrelata caribbaea) has been exterminated dur ing the last
half of this century . The introduction of toads and the mongoose
have c learly affec ted the land fauna, though it looks as i f the native
animals were adapting themselves to the new condi tions. I t is only
a l ittle over twen ty-five years since the mongoose was introduced,
and it is now common everywhere. Five Or six years ago the

snakes seemed to
‘

have been prac tically exterminated by their new

enemy , but now they are beginning to appear again
,
so that one or

two spec ies are no longer var ieties near K ingston
,
and we saw

several near Por t An ton io. Whether the snakes have developed
some new form of defence or escape , or whether the moiigoose has

ceased to look for food in that group of reptiles, is stil l an open
question . I t is not only among the land an imals, however , that
such changes are going on . Several instances of remarkable
changes in the abundance of a given spec ies may be mentioned
among marine animals. There seems to be very good evidence
showing that the viviparous Synapta is becoming rarer each year ,
and that the area i t inhabits is becoming more and more restricted.

Cassiopea was far from common in 1 896 where i t was most
abundant in 1 893

, and we did not find large numbers of i t in any
one place The remarkable l ittle cubomedusa,

Tm
’

pedalt
’

a
, which

was very abundant in the
‘ Slashes ’

in 1 896 had completely dis
appeared in 1 897

,
and a week of careful searching failed to disclose

a single spec imen anywhere in the Slashes or Lakes. I t may not

be safe to draw any sweeping conclusions from a few isolated facts
of this sort, but they are at least worthy of note.

One cannot close an account of zoological Jamaica withou t
some reference to the sc ientific work which is being done in the

island i tself. As an authori ty on Jamaican shells, Henry Vendries ,
Esq.

,
of K ingston

, has a wor ld-wide reputation , and his collection of

native shells is very extensive. Mr P . W . Jarvis has been an

extensive collector of the crabs of Jamaica, and has furnished the

Un ited States National Museum with the types of many new
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The Eskers of I reland

F the more recent geological phenomena none are more curious
,

and none have given rise to more speculation , not to say con

troversy, than the ridge- like accumulations
,
princ ipally of sand or

gravel , found throughout the midland district of I reland.

Considering that geologists have very commonly assoc iated these
ridges— eskers as they are called in I reland— with the products of

glac iation
,
i t appears to me not a little remarkable that they are

confined to a comparatively narrow zone running through the

flattest part of the island from Galway Bay to Dublin Bay. The

remark would apply with almost equal force to the corresponding
format ions of Scotland and the Scandinavian pen insula. The kames
are nearly confined to the val leys of the Clyde and Forth , as the
asar of Sweden have their most striking development in the Lake
Malar distric t . True

,
there are mounds of gravel in some of the

northern counties of I reland, but they are not to be con founded
with the typical eskers of Galway

,
K ing’s County , Nor th Tipperary ,

Queen
’

s County, K ildare, and D ublin ; and in Scotland the term
kame is applied to ridges and mounds of marine, lacustrine,
fluviatile, and meteoric (wind-driven) dri fts .

“The centre of I reland is chiefly a great plain of Carboni ferous
Limestone, partly surrounded by several groups of lofty hills com

posed of the oldest rocks , which r ise from beneath the limestone.

The hills to the south of this plain have every height up to 3000

feet above the sea. Other hills , r ising to heights of 800 or 1 000

feet , are composed of Coal-measures lying on the l imestone ; these
are surrounded by valleys which are branches of the great plain.

The general level of the l imestone plain is from 1 00 to 300 feet
above the sea

, only a few isolated hills of l imestone in the interior
of the country rising to as much as 5 00 or 6 00 feet .”

From this description by Jukes
,
i t is clear that , i f the surface

of the country were depressed 300 feet from its present level , the
waters of Galway Bay would meet those of D ublin Bay , form ing a
broad channel interrupted onlyby a few islands and occasional shal lows.

That such was the case dur ing at least a portion of the period of the

deposi tion of the l imestone-gravel is generally maintained by I rish
geologists ; and the term ‘

esker sea
’

(K inahan) has been used to

denote the inland waters when the land depression was at or near
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300 feet from the existing level . The old sea-margins are pointed
to in proof of the depression— l ines of beach , and notches cut into
the hill-sides ; but, as will appear further on

, such evidence is by
no means conclusive of marine action .

“The low country , continues Jukes, “ is largely covered by a
widely-spread mass of dri ft , consisting of dark sandy boulder-clay

,

with pebbles and blocks , and occasional beds of sand and gravel ,
sometimes very regularly stratified.

”

I n a footnote he adds

This seems to be the equivalent of the. Scottish Till, at least in
its upper part . The gravel , i t may he remarked, extends through
out wide areas and to considerable depth , without any apparent
mingling of c lay

,
but consisting whol ly , or almost so, of sand and

pebbles.

“
The great majori ty of the pebbles are rounded fragments

of Carboni ferous Limestone, whence the deposi t usual ly goes by the
name of the l imestone gravel . This deposit rests not on ly on the

limestone but sweeps up on the flanks of the hills, both those that
are made of the lower palaeozoic rocks and those formed of the

Coal-measures. I n each case the limestone gravel becomes largely
mingled wi th detritus of the rocks of which the hills are made, and

sometimes to such an extent that the local rocks assume a decided
preponderance and occasionally compose almost the whole of the

deposit.”

That these superfic ial deposits were formed under the sea, Jukes
entertains no doubt , just as Professor Ramsay holds that the drift of
North Wales is of mar ine origin . K inahan agrees with Jukes. The

only ground, according to these able wri ters, for a contrary opinion
is supplied by the unfossil i ferous charac ter of the deposi ts. But the

c ircumstances would not be in favour of the preservation of shel ls
(save those embedded in the limestone) in a mass of materials, which
presumably have been subjec ted to much agitation and tri turation .

Against these, however , we have the very dec ided Opinion of

D r James Geikie, as to the analogous order of things in Scot
land I t seems most reasonable to conc lude that neither the

water-worn and stratified dri ft
,
nor the loose angu lar debris, nor

yet the erratics that lie scattered over the low grounds of Scotland,

give any indications of a former submergence of the land below the
sea. The loose angular debris or moraine matter and erratics have
been carried down and dropt over the terminal front of the ice
sheet , or have stranded upon the moun tain- slope and hillside, or have
been left lying in what once formed the bed of the old ice-sheet .
Th e sand and g rav e l dr i f t s h av e b e en p r odu c ed b y th e
ac t i on o f w a t er esc ap in g f r om th e m e l t in g ic e -sh ee t w h i c h
r e -ar ranged th e mora i n i c deb r i s , & c . ,

h eap in g i t up in bank s
or sp r ead ing i t ou t in un du l a t ing fl at s ”

(
“
The Great I ce Age ,

p . 244 of 2md
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Passing , for a l ittle while ,

from this direct conflic t of opinion,

we come to discuss _the particular subject now before us. For the

present we accompany Jukes One of the most remarkable features
of the upper gravelly and sandy drifts is the way in which these
deposits a re _often heaped into mounds and r idges

,
which sometimes

run continuously Over the surface of the country. Such ridges are

known as kames in Scotland,
eskers in I reland, and asar in Sweden .

These remarkable outlines are .not due to mere denudation , but, as

shown by the external structure of the mounds, have usual ly been
produced at the same time . as the mass of the sand and gravel was
deposited.

“ These mounds , in most cases, probably recei ved their form
during their first accumu lation ; but sometimes the surface of the

dr i ft seems to be one caused by subsequent erosion .

” “ In one con

spicuous instance (Jukes adds) , two or three miles north of Parsons
town ,

which I visited in November 1 86 1 , in company with Mr A . B .

Wynne, a widely spread expanse of deep horizontal ly stratified l ime
stone gravel appears to have been so far acted upon by subsequent
denudation as to have_now an abruptly-undulating sur face consisting
of small mounds

,
ridges

,
and valleys runn ing in. various direc tions

over a space several m iles in length and one or two in breadth .

One of these r idges
,
however

,
and the most conspicuous of them ,

forms a long esker
,
or narrow gently-undulating bank s ome fi fty feet

above the surrounding flat country, and some miles in length . Such
eskers are very numerous in I reland over all the low central plain .

One is to_be seen three or four miles to the west of Dublin
,
running

from the banks of the Dodder , past the old castle of Tymon , by the
Green Hills, towards the val ley of the Liffey. Jukes mentions
similar accumulations at Maryborough

, Stradbally, Borrisokane, and
other places.

‘

One of the most remarkable groups (although not mentioned in
particularby either Jukes or K inahan) is situated at the western ter
m inus oi the series, just three miles to the south-east of Athenry

,
at

St Joseph
’

s College— local ly known as
‘ Esker College — forrnerly a

Dominican priory
, and so marked on the Ordnance Survey map,

but lately converted into a diocesan college. The locality is called
‘ Esker ,

’ just as— to the great perplexity of post-office offi cials

several other townlands to the west of the Shannon are so named

owing to the prevalence of the dr ift r idges. But
‘ Esker, Athenry ,

’

is distingu ished among them all , no less by its history than by the
gigantic charac ter of its r idges and mounds of l imestone gravel , a
subjec t which I shall have occasion to discuss in some detai l
further _on .

I quote again from Jukes : “ The eskers are often opened for
gravel pits

,
as may be seen in the Green Hills, near Dublin , and
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points to their r iver-like ramifications. In the val leys contain ing
these asar , detached patches of sand are sometimes found— the

wreck , he bel ieves , of a great deposit of sand. I n such a deposit ,
r ivers would soon cut down a deep channel . In the bottom of this
channel pebbles and gravel would collect, then gravel , or sand, or

mud layers. I n time the course of the river is diverted, the

adjacen t sands wear rapidly away
,
and the more compacted deposi ts

of the r iver-bed longer resist denuding influences, and in the end

stand out in bold relief as asar or eskers.

One can hardly forbear exclaiming— Too clever by hal f " The

author uses, to the full , the romancist
’

s pr ivileges. He has every
thing he requ ires at hand and in abundance, and what he no

longer requ ires he gets rid of with the readiness of a necromancer.

Rivers have
,
no doubt, often struck out new lines of ac tion for

themselves. But here everything makes its bow and retires just
when i t has acted its part.

THOMAS FITZPATRICK .

Sr IGNAT IUS’ COLLEGE ,GALWAY.
(To be continued.)



I I I

The Chemistry of the Forest Leaf

HE fundamental feature of a leaf is , as everybody knows, the
presence therein of a body called chlorophyll

,
which is defined

as
“
the substance

,
or maybe a m ixture of substances, to which the

pure green colour of ordinary healthy leaves and of other vegetable
organs is due. Here our attention is at

'

once arrested. I s i t pos
sible that no competent and expert chem ist can be found who wil l
proclaim with absolute confidence and assurance that chlorophyll is
a s ingle substance, or that i t is a m ixture of substances So far as

I can find, the original investigator of chlorophyl l was Morot, and
he gave a hypothetical formula for i t

,
but said i t was always

accompan ied by a fatty substance which be regarded as the

chromogen thereof. I n 1 860 Fremy showed that the green
matter was a simple m ixture of two bodies , viz . a blue (phyllo
cyanin) and a yellow (phylloxan thin ) existing side by side ;
whereas Pringsheim and others held that these were merely de
composi t ion products of an originally s ingle chemical individual .
On the other hand,

Dr Sorby considered the existence of a chloro
phyll

,
a phyllocyanin, or a phylloxanthin of a defini te chemical

composi tion to be improbable. Meanwhile, an examination of the

foliar organs of various spec ies among the great vegetable groups
and classes led Gautier in 1 8 6 6 and later to conc lude that chloro
phyll di ffers among these— nay, even in various spec ies of the same

genus i t may be dissim ilar. But the crown ing consummation of

all prev ious researches seems to have been reached in 1 8 9 5 when
Mr Etard

,
in a memoir read before the French Academy, dec lared

that a given spec ies of plant may contain several chlorophylls, ag.

he describes four distinc t, perfec tly defined ones as occurring in
Lucerne. I t may be conc luded,” he states , “ that the green
matters of leaves contain a v ery s t ab l e fundamental nuc leus
carrying the function of optical absorption in connec tion with a

biological process ; and around this nucleus , this t r op h i c point ,
can be fixed, in a way more or less permanen t according to the

needs of nutri tion , different chemical groupings giving place to

chlorophylls different in their composition , their molecular weight ,
their solubil ities, their isomers , and the role which they may play in
the l iving spec ies .

“The operations of vegetable syn thesis leading at
the same time to fat ty bodies insoluble in water and to matters emin
ently soluble

,
always by the intermedium of absorptive green matters,

i t is natural to think that one and the same chlorophyll wou ld not

be suffic ien t for the work ”

(Comptes Renders, vol . cxx .
,
p .

N
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Now,

although Mr Etard has, by virtue of masterly analytical
skill, succeeded in separating certain distinct green bodies occurr ing
in the same spec ies, which seem to respond to a defini te chemical
composition ,

i t is not so c lear that the question as to what chloro
phyll i tself really is has been final ly settled. The grand difficul ty
is to dec ide definitely whether chlorophyll is (like carotin) a solid
substance in i tsel f and present in such quantity as to al low of its

being separated and withdrawn purely and simply from the other
constituents of the leaf ; or whether i t exists therein in exceedingly
m inu te quantity only (like that of a dye fixed on a vegetable fibre) ,
and inseparable therefrom save by means which bleach and destroy
it irrevocably ? I t is evident that i f the former alternative be
accepted, then by simply absorbing the green pigment by animal
charcoal from the chlorophyll,

’ i t will still retain its physical and
chemical characters unchanged ; i f the latter be adopted

,
the same

absorption will completely destroy on ly the colouring matter as such .

Un fortunately it is absolu tely impossible to tackle the question
on these grounds or in this fashion

,
for the simple reason that no

solvent at present known extrac ts chlorophyll , the pigment ,
purely and solely from the leaf ; i t is invariably conjoined with
fats, waxes, resins, etc .

, and even subsequent exhaustive treatmen t
with a series of different solvents does not eventually effect a com

plete purification . Such being the case, we must rest content with
the results and effec ts of c lose application and a prolonged experi

ence, feeling assured that in the course of time views and vistas
will open , leading to a correc t apprehension of the subjec t . One of

these views may now be exploited for the edification of the reader.

Microscopic observation of the l iving leaf reveals that the

chlorophyll granu les are individual ly independen t globu les of dense

protoplasm without proper walls plunged in the midst of the funda
mental protoplasm and tinged by the green matter , their form and

s ize remaining unaltered when extracted by ether, etc . Protoplasm
itsel f is of course insoluble in the solvents which readi ly dissolve
chlorophyll, but i t is always accompanied by fatty matter of free
formation which doubtless is one of the produc ts of assimi lation .

Starch also, although not invariably present , very common ly occurs
in these corpuscles ; and Belzung seems to think that its presence is
necessary for the formation of the green pigment— ah opinion which
I am disposed to dispu te. I n addition

,
however , to starch and fat,

the occurrence of which is su ffic iently palpab le, i t would be absurd
to imagine that other bodies are not evolved in quan tities more or

less minute during the career of the tremendous vital energy exerted
by the l iving protoplasm . Tremendous certainly it must be at the

ac tual moment of its outcome, but perhaps for that very reason

essential ly frai l and subjec t to degradation and decay. Hence arise
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that colour less protoplasm is qui te competent to effec t the dissoc ia
tion in question (tie. i f such ever actually does come to pass) , pro
vided always that its forces are suffic iently concen trated and its

position favourable. I t is known that the protoplasm of the chloro
phyll bodies is , l ike that of the nuc leus, denser than the cytoplasm ,

and this increase of density is doubtless associated with an aug

mentation of vital energy and ac tivity . Then why may not the

nucleus with all its super ior density l ikewise achieve the decomposi
tion of carbon dioxide ? Because its composi tion is u tterly di fferent
from that of the cytoplasm its func tion is to generate not spec ial
matters, but spec ial motions ; it exc i tes the activity of the cytoplasm ,

but is not indispensable for metabol ism ; i t is no par t of its business to
decompose gases or l iqu ids ; in fac t, according to Preyer and W indt ,
i t merely regu lates the progress of the assimilation and de-assimila
tion of the protoplasm. In this connection it may suffice to merely
mention the amyloplasts of Schimper , the leucoplasts of Sachs, and
the free formation of starch without the interven tion of chlorophyll ,
or even of leuc ites demonstrated by Belzung.

I f we profoundly consider the matters herein and just now set

for th
,
we can hardly resist the conc lusion that chlorophyll , tie.

the simple pigmentary substance, is not truly the cause or indis
pensable auxiliary of the assimi lative energy of the protoplasm of

the leaf
,
but rather it is one of the direc t and immediate couse

quences of the vital activi ty thereof . W hatever increases and

heightens the vital ac tivi ty increases at the same time and pam
’

passer the amount of chlorophyll. The peculiar and character istic
feature in connection therewith is that i t is not real ly a waste
produc t , or an excretion in any sense, or a produc t of de-assimilation
i t is a spec ific consequence of the specific l i fe ac tivity interwoven
with a protoplasmic substratum

,
whose molecules dissoc iate but do

not degrade. Living protoplasm has an active power of respiration
,

and the greening of etiolated leaves grown in the dark is, when they
are exposed —to l ight

,
for and by itself no assim ilation process , and it

takes place without decomposition of carbon dioxide. The pigmen t
itsel f is almost certain ly a dark dull blue substance, such as can be iso
lated from Gram ineaemore especially ,

and them ixture thereof with the
brillian t and stable yel low carotin

,
which all leaves contain ,

affords the

greenery , and at the same time Vivifies and
,
as i t were, burnishes i t .

I f Mr Etard’

s conc lusions that a given spec ies of plant may

contain several kinds of chlorophyll be provisionally accepted, i t is
indispensable that the term ‘

chlorophyll ’ should mean not the pure
pigmen t on ly, but the entire waste or excretion ensuing from the

chemical processes undergone in the protoplasm of the chloroplastids .

His researches furn ish a twofold basis.

“ I t is the chlorophylls,” he
states, that are insoluble in pentane, which tend on splitting up to
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produce carbohydrates, tann ins, and extrac ts those that are soluble
in pentane tend to produce essences and oils. Hence supposing
that these two chlorophylls exist in different or varying proportions
in di fferen t spec ies of plan ts, and practical analysis proves that they
do so

, then we have a satisfactory explanation of the fact that some
plants are oil-produc ing, while others are starch-producing . I t is

wel l known that the leaves of various spec ies differ enormously in
their capac i ty for forming starch , and trees have ac tual ly been
c lassified by Fischer and Suroz into Fettbaume

’

and Starkb
’

aume.

’

There is , however , another view of the matter , viz . ,
that pro

pounded by Mr Mesnard
,
according to which

,

’

while the free fat oil ,

carbohydrates , and the reserve albuminoids are produc ts of assimila
tion , the tannoid compounds

,
essences , resins , and tann in are products

of de-assimilation. All are produc ts of chlorophyll
,
and all consti tute

materials for the latex ; but the immediate origin of the fixed oil is
,

i f this version be correc t , not the same as the immediate origin of

the essential oil ; whereas, according to Mr Etard
,
both of these

plant consti tuents proceed from the same kind of chlorophyll . ’ I t

is hardly necessary to mention that the original doc trine formulated
by W iesner , and upheld by Fluckiger and Tschirsh and by many
other German chemists and physiologists, was that the essential oils
and resins are formed at the expense of starch or even of cel lu lose,
that in fac t the resins and ethereal oi ls are the final products of a

series which begins with starch or glucose, and passes through tann in
as an intermediary (Franchimont had, however, contested this as to

resin) but according toMr Mesnard the substances in question pro
coed from the transformation of the tannoid compounds produced by
chlorophyll . “

The formation of the essential oil
,

”

he states , “is very
rapid

,
and is effected in a fashion almost immediate , while that of the

tann ins and pigments requires a long exposure to light and air.

”

Thus i t will be seen that while many investigators , with some

honourable exceptions, were fumbling and bungling over the subjec t,
and al lowing themselves to be misled and distracted by fanci ful
formu las and mystical alchemy , the true sc ientific ideas and ex

periments of a single Frenchman (with whom,
however , Mr Blondel

may be associated) have thrown a powerful search—ray of light over
the hitherto dark and troubled waters. Personally I never could
swallow the doc trine that the tann ins were derivatives of the carbo
hydrates ; and notwithstanding Waage

’

s elaborate formulary to prove
that phloroglucin is formed as the resul t of the splitting up of glucose,
I am more disposed to accept N ickel ’s view that it may be formed
by the withdrawal of water from inosite— a body whose reactions
seem to connect i t to some extent with the proteids or albuminoids .

I am convinced that
,
save and except the processes connected directly

with assimilation , the other subsidiary and supplementary chemical
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operations which take place in the leaf are of a comparatively simple
charac ter. Before, however , we proceed further , it will be advisable
and indeed highly requ isite to provide a table afterMesnard (slightly
al tered)

Products of assimilation . Products of de-assimilation.Free fatty oil . Tannoid compounds (rutin,
Carbohydrates (starch , glucose, Resins, balsams, and essential oi ls.

Tann ins.

A lbum inoid matters of reserve. Coloured pigments.

I t would be superfluous to adduce fac ts as bases for arguments
to prove that the sketch here set forth is a posi tive and veritable
representation of what ac tually comes to pass in the chemistry of
the l iving foliar organ . N0 one disputes that fats, carbohydrates,
and albuminoids are direct products of assimilation . The fat oil is

deposi ted in the cells without there being a simultaneous deposi t of
albuminoid matters ; but that there is some c lose connec tion
between the oil and the starch and sugar is evident (though only
provisional ly and superfic ially) from the respec tive distribution of

these bodies in the plant tissues . Thus the oil of the r ipe seed is
,

according to Sachs
,
produced from the starch and sugar transported

from the primary stem. The storing up of oil occurs in all the

amylaceous tissues. I n the autumn the starch contained in the

branches of our forest trees is gradual ly transformed ’ into oil , and

in the Spring this oil is again transformed into starch and sugar.

The cel ls of the leaf which are free from oil are also free from
starch . On the other hand, the fac t that oil occurs stored up in

the cells of the perisperms or of the cotyledons of certain seeds in

Cruc i ferae, poppies, flax ,
almonds

,
etc . ,

in which little or no starch
is produced

,
would seem to Show that oil and starch are more or less

independent of each other. I n all cases
,

”

says Mr Mesnard
, the

fatty oil is independent of the starch and the glucose
, even in the

rare cases of grass seeds where the oil is spec ially localised.

”

I

think i t by no means fol lows because, as in the winter boughs of our

forest trees, the oil steps into the place of the van ishing starch , and
r ice versa in the spring, that therefore one of these bodies is un

questionably der ived from ,
transmuted into, or even formed at the

expense of the other . Protoplasmic activity spec ifically direc ted is
amply capable of creating or of destroying one or the other con

stituent independently and in accordance with the contemporary
needs of the organ ism . Possibly may i t not be that the winter
produc tion of oil is assoc iated with low vitality , while the summer

produc tion of starch is assoc iated with a high vitality ? W i th regard
to the organic acids of the leaf, I adhere to the views of Dehérain

and others that they are oxidation produc ts of the carbo-hydrates,
and have got nothing to do with the synthesis of the proteids.
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The Spec ies , the Sex ,
and the Individual 1

N investigating the evolu tion of an imal structure we have to

consider not merely the features which distinguish spec ies and

groups of Species from one another , but the difference between dis
t inct types within the same spec ies, and the changes which the
individual passes through in the course of its li fe. The selection
doc trine is held by its adherents to afford an explanation of the

facts in all three of these divisions, but no one has hitherto pointed
out the c lose similari ty between the phenomena in the three cases,

and attempted to prove that the princ iples he adopts are really
applicable in detail to all of them . Examples of the di fferences of

struc ture by which an imals are c lassified are fam iliar to every one ;
the remarkable differences between male and female in the same

spec ies of bird
,
such as the peacock or pheasant , illustrate the

second c lass of fac ts ; and the differences between the tadpole and

the frog, the caterpillar and the butterfly, illustrate the third.

Selec tion in nature can only mean the survival of an individual
by virtue of some useful pecul iari ty in its struc ture, and selec tionas

a theory of evolution can only be applicable to structural features
which are of some use to the individual , enabling it either to obtain
foOd or shelter , to escape enemies and natural dangers , or to repro
duce its kind. Hence i f the selec tion doc tr ine is true, everything in
the structure of animals must be adapted to some useful end

,
must

be an adaptation— or i t must be the physiological corollary of an

adaptive struc ture , must be correlated with some useful Var iation .

-
1 W ith reference to this paper , Mr Cunn ingham has given us the fol lowing in for

mation , which we have verified. The paper was written at the beginn ing of 1897, and

after some time was submitted to the Zoological Soc iety, but not accepted, even for
reading, on the ground that the Society did not usual ly publish papers of a theoretical
and controversial character. The manuscript was then sent to the Linnean Soc iety,
where it was read on May 6th of the present year , and a brief description of it waspublished in the report of the meeting in the A theuceum and in Nature. But this
Society also refused to publish the complete paper , the alleged reason being the pressure
of other papers and i llustrations . It is due to Mr Cunn ingham that these facts should
be known , for on June 7th ,

1898
,
there was read before the Zoological Society a paperby Mr L . W . W iglesworth , contain ing conclusions as to sexual dimorphism very s imi lar

to those of the present paper . In particular, as the published abstracts show
,
the

author maintained that secondary sexual characters in birds were due to the stimulation
of parts through use,or external violence, or irr itation .

So much for Mr Cunn ingham ’

s title to pr ior ity . As for the refusal to publish hispaper , we understand that the Zoological Society has equally refused that favour to
Mr W iglesworth , although he was more fortunate in having his views placed b efore a
meeting, and published in abstract. There is a general feel ing among those who holdviews opposed to the current strictly Darwin ian notions that they cannot get fair play
from our learned soc ieties. I t is a pity that they should be able to adduce so many
facts in support of this opin ion ,

however erroneous the opin ion itself may be.

ED . , NAT. So. I .
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The conception of correlation means that , owing to something in the
constitution of the an imal , two or more features can only vary to
gether in certain direc tions , for example i t migh t be found that a
dog could not have less hair withou t having smal ler teeth , and the

advantage of larger teeth might in such case be al leged as suffic ient
explanation of long or th ick hair .

I t is of course not necessary to the select ion argument that all
charac ters should be useful at the presen t day. They might have
been evolved in a former per iod when they were useful under other
condi tions , and be stil l inherited after they have ceased to be useful .

However
,
the more we study the forms and struc ture of an imals

the more difficul t we find i t is to bel ieve that all peculiarities by
which the various spec ies are c lassified are to be explained directly
or indirectly by adaptation . W e may study the question in refer
ence to the charac ters distinguishing subdivisions of any degree, but
i t has been most discussed in reference to the pecu l iari ties of spec ies,
and these can only be studied in actual examples .

The case with which I am most famil iar is that of the flat-fishes .

The plaice, flounder, and dab , are three spec ies of the same

genus
,
whose habits and l i fe-histor ies are fairly wel l known

,
and

whose struc tural pecu liar ities have been m inutely investigated. The

dab is princ ipal ly charac ter ised by the presence of well-developed
c tenoid or spinulated scales all over both sides of the bOdy ,

and by a
semic ircular curve of the lateral l ine above the pectoral fin .

I n the plaice we see conspicuous red spots ; the scales are for

the most part smooth
,
cyc loid and reduced, the lateral l ine is straight ,

and the bony r idge behind the eyes is elevated into five tuberc les.

I n the flounder we find another condition of the scales : some

a re smooth and reduced in size as in the plaice, while others are

enlarged and developed beyond the condition seen in the dab . Along
the bases of the marginal fins there is a series of these en larged
scales, which form thorny tuberc les ; and there are others along the
lateral line. Other pecul iari ties are the smooth r idge behind the

eyes, and the smal l number of the fin-rays.

I n other respects these fish are much al ike. There are di ffer
ences in their habits and li fe histories . The flounder l ives in

estuaries and r ivers, only descending to the sea in the spawn ing
season . The plaice and dab are almost invariably found together .

The plaice feeds mostly on molluscs , the dab chiefly on crustaceans,
worms and echinoderms. The young plaice congregate near shore,
while young dabs are found at various depths. The plaice begins
to spawn earlier in the year than the dab .

Now i t is qu ite impossible, at any rate up to the present time, to
find the slightest indication that the spec ific charac ters of these three
spec ies are usefu l in relation to these sl ight differences of l i fe-history .
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We cannot find that the rough tubercles of the flounder are useful
to i t because i t l ives in r ivers or for any other reason , we know of

no advantage which the plaice der ives from its red spots , its smooth
scales

,
or the bony tuberc les on its head. Nor can we find any

indication that these peculiari ties are correlated with adaptive di ffer
ences. The only adaptive difference at present c lear is that the
plaice has blunter teeth in its throat than the other spec ies

,
and that

these are sui table for crushing the shells of the bivalves on which
the plaice feeds. But we know of no connec tion between this and

the other charac ters. The theory then that these spec ific pecu l i
arities are due to the natural selec tion of indefin ite variations is
unsupported by any evidence.

How then are we to explain such Spec ific charac ters ? I t seems

to me we are forced to regard them as the necessary consequences of
growth and of the condi tions of li fe. I t is evident enough that di ffer
ences of habit and the ex tension of a spec ies into different regions
will necessarily lead to its subdivision into groups between which
little or no interbreeding takes place. The individuals which
lived in estuaries would breed together and not with those that
l ived always in the sea. Thus any modification produced in the one

group wou ld remain confined to that group , and by interbreeding
within that group would be kept approximately uni form . I t is

di fficult in the present state of our knowledge to say how modifica

tions of the kinds here in question are determ ined. There are

indications that continuous modification takes place in successive
generations withou t any direc t stimulus that can be detected. We

must remember that the development of the individual is the growth
and mu ltipl ication of groups of differentiated cells . This develop
ment is controlled partly by heredity , partly by surrounding condi
tions , but the developmen t of every part and every organ is to some

extent independen t. The fac ts indicate that a particular part or
organ may for some unknown reason obtain increased nourishment
and develop with increased vigour , or on the other hand may Show
diminished vigour

,
and that the change may be progressive in suc

cessive generations. I t would seem that ultimately the effec t must
be due to external condi tions ac ting upon the properties of l iving
matter . But the action is evidently very indirec t , and the processes
involved are so complicated and recondite that at present we know
nothing abou t them. We have indications of the influence of ex

ternal condi tions in the differences in the same spec ies in di fferent
geographical areas. Thus the flounder in the Mediterranean has

scarcely any tubercles, while in the Bal tic and Arc tic regions those
struc tures are excessively developed, so that nearly the whole skin is
covered with them. Whether this is due to the cold or not we do not

know , but i t is a fac t that the plaice also shows greater roughness of
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killed were taken at random withou t selection . Thus Darwin’

s

system con tained its own refutation within i tself. A later school
of evolu tion ists have maintained that the effec ts of habits or

condi tions on the individual are not inherited
,
and therefore not

cumu lative. According to th is view
,
only those variations are

heredi tary which arise in the germ,
in the in ternal constitution of

the egg ; such variations are supposed to be numerous and to take
place in all possible directions, and natural selec tion is supposed to
pick out from among them those which are advantageous and so

accumulate them. I do not prepose here to discuss the various
theories of heredity. The question of the possibili ty of the trans
m ission of acqu ired charac ters, or the determination of congen i tal
modifications by the direc t influence of condi tions is a very important
One, and has been much discussed. But I wish to draw attention
to a mode of considering the subject which is generally neglec ted,
namely , the induc tive method. The doc trine of evolution is an in

duc tion from the fac ts of zoology ; in my opinion conclusions con

cerning the method and the causes of evolution can also be obtained
as induc tions from a suffic ien tly wide survey of the phenomena.

Every one will admi t without hesi tation that all variations must
be due

"

to causes. But
,
according to the selectionists , hereditary

variations have no primary and essential relation to the requ ire
ments of li fe. Such variations occur in all or many directions
indefin i tely , and they are so diverse that by the survival of a few

individuals out of the many that are generated, the complicated
adaptations which we know have been gradually produced. I t is as

though we conceived of a table _being produced by the process of

selecting from a large stock of pieces of wood of all shapes and

sizes
,
those which were of the shape and Size required

,
and joining

them together ; and not by the usual process of sawing and plan ing
the various par ts into shape out of a stock of planks all original ly
similar . Thus selec tion preserves and combines the var iations which
are most advantageous under the given conditions, but the relation
between the struc ture and the outer world has no hereditary effect
in moulding or shaping the struc ture. Romanes maintained _with
much truth that natural selection was a theory only of the origin of

adaptations
,
and not necessar ily of the origin of spec ies , but i t is

further necessary to real ise that it originates adaptations only in the
sense of preserving and combining the variations or modifications
which occur , and which happen to be advantageous. I t may b e

said to combine only in the sense of causing di fferent variations in the
parents to be transmi tted together to the offspring , and of al lowing
new variations to occur only in the individuals which have survived.

Now i t is possible by ac tual observation to ascertain what
evidence there is

,
that variations which might by natural selection
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be combined into the adaptations we see, do occur apart from the

special habits or conditions to which the adaptations are related.

The variations that occur constantly in the form of individual
differences, have been minutely investigated in the past few years by
statistical methods , with the aid of the higher mathematics. The

greater the difference, the more rarely it occurs ; and occasionally
striking abnormalities are observed, the charac ter of which points to
definite princ iples of symmetry and repetition in development . But

i t is not proved that, without change of conditions
,
variations occur

which cou ld by selec tion give rise to such spec ial adaptations as

abound in the an imal kingdom . For example, the power of partial
or complete fl ight by means of a membranous fold of skin ,

has been
evolved in many independent cases in the vertebrate sub-kingdom

,

in the extinc t pterodacty l reptiles , in bats, in flying foxes
,
flying

squirrels, etc . But the variations in the condition of the skin and

l imbs in animals that do not fly or take long leaps through the air ,

are not such as to justi fy the belief that by the mere selec tion of

the maxima among such variations, a membranous organ of fl ight
could be evolved. To take another instance

,
there is a fish which

has its eyes in a very remarkable condi tion . Spectac les for our own

eyes, for human eyes, are sometimes made in which the upper hal f
has a curvature di fferent from that of the lower . The fish to which
I refer , Anableps, does not wear spec tac les , but ac tually has its eyes
made in two parts , in the upper par t of which the lens has a

di fferent curvature from that of the lower . The pupil is also
divided into two by prolongations from the iris. This fish is in the
habit of swimm ing at the surface with its eyes hal f out of the water ,
and the upper hal f of the eye is adapted for vision in air

,
the lower

hal f for vision under water . Now
,
however various the individual

variations in fishes’ eyes
,
there is no evidence that variations which

could by selec tion give rise to this cur ious condition
,
occur in other

spec ies of fish . I t seems to me that we have no reason to suppose
that the required var iations ever occurred, until the ancestors of

Anableps took to swimm ing with their eyes hal f out of the water .

A similar argument applies to many other cases of special adapta
tion , and the logical conc lusion is that the habits and conditions
determ ined the modification .

On the other hand, i t may be asked, what positive evidence have
we that spec ial habits or conditions do determine special modifica
tions. The reply is

,
that we have abundant and admitted evidence

as to the effec t on the individual ; and as hereditary modifications
are

,
in many cases, of the same kind as these, the presumption is ,

that the effec t on the individual has become hereditary . The

question ,
however

,
of the origin and causes of adaptations cannot be

considered apart from the phenomena of development and individual
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metamorphosis to which I shall refer further on . At present I wil l
pass on to the consideration of the second c lass of structural
differences, those which distingu ish constan t forms within one

spec ies .

The commonest and most widely extended case of this is the
existence of what are called secondary sexual charac ters, in other
words the existence of struc tural differences between males and

females in addi tion to the primary and essential differences in the

generative organs. Darwin explained these differences by another
kind of selective process, namely sexual selec tion. He pointed out

that there is competition in courtship as wel l as in the struggle for
existence, that the successful males are those which conquer their
rivals by force, or which please the females best by their beauty of

appearance or melodiousness of song. Now whether this is true
or not

,
and there is certainly a great deal of truth in i t, i t is not

suffic ient to explain all the fac ts. I n the first place i t does not

explain why the pecul iar i ties of males do not begin to develop unti l
the generative organs become func tionally mature. I f selection by
the female were the princ ipal fac tor, an earl ier development wou ld be
an advantage. A male bird, for example, that already had its spec ial
plumage fully developed when he first became mature, would defeat
those in which it had only just begun to develop

,
and consequently

early development of the spec ial plumage would soon become uni

versal . The on ly way to meet this objec tion is to maintain that
the young males find an advantage in being inconspicuous l ike the

females, because they thereby escape their enemies, or that they
obtain some other benefi t in the struggle for existence by the re

tardation of the developmen t of their secondary sexual characters.

But when we study the matter withou t prejudice we find that the
sexual peculiar i ties are assoc iated with spec ial habits and conditions,
which do not come into force until maturity is at tained

,
and we

have
’

reason to infer that the necessary modifications only occurred

in connection with these habits and condi tions .

As it is usually the male bird which is stronger, more active,
and more adorned, some biologists have conc luded that the whole
constitution of the male is naturally more inclined to ac tive
physiological changes, that of the female more to simple vegetative
growth . But there are plenty of cases to Show that no secondary
characters are invar iably assoc iated with the male sex rather than with
the female ; the evidence indicates that the characters are related to
particular conditions and habits. I n some spec ies the usual differ
s nees between the sexes are reversed, the male is inconspicuous and

resembles the young female, while the adul t female has peculiar
c harac ters. In these spec ies we find that the usual habits are also
reversed.
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In no family of birds are the males more gorgeous or more

different from the females than in the Birds of Paradise. Darwin says
in his treatise on Descent of Man and Sexual Selection that

,
accord

ing to Lesson ,
these birds are polygamous, but that Mr Wallace doubts

i t . The sexual selection therefore is to this extent less probable or less
severe

,
but there is no doubt whatever about the difference of habits

to which I attribute the difference of plumage between the sexes.

I n another passage in the same book Darwin wri tes W ith Birds
of Paradise a dozen or more fu ll-plumaged males congregate in a

tree to hold a danc ing par ty as i t is called by the natives
,
and here

they fly abou t , raise their wings, elevate their exqu isi te plumes, and
make them vibrate

,
and the whole tree seems fil led with waving

plumes .

I t may be objec ted that the mechan ical stimu lation which I
have adduced as the cause of the hypertrophy of the feathers , will
not explain their brilliant colouring or the beauty and symmetry of
their markings. To which I wou ld reply that stimu lation of the

growth probably causes also a more intense production of pigment ;
that symmetry of marking is a un iversal charac ter in organ ic growth
throughou t the an imal kingdom ; and

,
thirdly

,
that very possibly

the differen t quali ties of the l igh t to which males and females are

exposed have something to do with the dull colours of the female
which si ts c lose with her young in obscure retreats

,
and the bright

colours of the male which keeps more in the open .

I have already referred to the fac t that in some Spec ies the
relative charac ters of the sexes are reversed, and i t is the females
which are larger

,
more pugnac ious , and more elaboratelv adorned

than the males . Darwin
,
of course, attributes this to the reversal

of sexual selection
,
but i t seems to me more rational to hold that

the differences are not merely selected but called into existence by
the habits and conditions. In these cases the male alone performs
the duties of incubation and nursing

,
and the female takes all the

initiative in courtship . Here, as in the males in the usual case,
the pecu liarities of the female on ly begin to develop when she is

approaching maturity , the young of both sexes being similar to the
adult male. Spec ies of Turnifc in India and Australia are instances
of this condition .

J . T. CUNN INGHAM.

1 MORRAB TERRACE,
PENZANCE .

(To be continu ed.)



The Delimitation of the Albian and Cenomanian

in France

HE nomenclature of the English Cretaceous System is based
upon the l ithological differences exhibited by its members

,

the only division which from the beginning had a name of differen t
origin being the Wealden . Such a basis of nomenclature is bad
because lithological di fferences are local or provinc ial acc idents .

French geologists have often expressed surprise at the con

servatism of Englishmen in retain ing a nomenclature which only
perpetuates errors and cannot be made to express the true relations
of the componen t parts of the Cretaceous System . They are qu ite
r ight : i t has perpetuated the error that the Gault as a whole is older
than the Upper Greensand as a whole, and has prevented us from
recognising long ago that they were to a large exten t merely
different lithological fac ies of one formation .

There can be no question that the distr ibut ion of spec ies affords
a better basis of grouping than the lithological charac ters of deposits.

Put in this way i t seems a truism , but i t is never theless a fac t that
our exist ing system of nomenc lature ignores this princ iple, and does
actually separate deposi ts which ought to be grouped together
while i t suggests a connection between Lower and U pper
Greensand which has no existence in real i ty .

The French method of nomenc lature is free from this reproach ,
and i t has been preferred to our own by most other European
nations . The French completely ignore li thological differences, and
their subdivisions or stages inc lude all deposits which yield a similar
assemblage of fossi ls .

D
’

Orbigny says that his pr incipal object in undertaking the
Paléontologie Francaise was the application of palaeontology to
the natural c lassification of the formations

,
and i t is to him

that the French owe their nomenclature of the Jurassic and

Cretaceous systems. He found that of the Cretaceous system in

dire confusion
,
but when he had examined 5 93 spec ies of Cretaceous

Cephalopoda and Gasteropoda he fel t himsel f justified in dividing
the whole sys tem into five distinc t stages , each con tain ing a spec ial
fauna. This was in 1 843

,
and, abandoning the li thological names

which were then current in France, he proposed new names for his

stages , taken from those of towns or distr icts where each stage was
wel l developed and spec ially fossil i ferous. These five stages were
Sen on i an , Tu ron i an ,

A l b ian
,
A p t ian and Neoc om ian . In 1 8 5 2

he added a sixth
,
having recognised that the group which he cal led

Turon i an in 1 843 , really comprised two stages with essential ly differ
O
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ent faunas ; consequently he restric ted the name Turonian to the upper
of these stages, and gave the name of Cen oman ian to the lower .

Since 1 8 5 2 these names have always been used by French
geologists , but in spite of much careful work on the fossils , and in
spite of the progress made in stratigraphical geology , the delimi ta
tion of . these stages has never been satisfac torily settled. The

restric tion of the fossil spec ies to the several stages did not prove
so complete and exac t as had original ly been supposed. Many
spec ies were found to range from one stage to another , and where
there is a gradual passage from stage to stage, there is of course

scope for difference of opin ion regarding the plane of separation .

Moreover in the case of the Albian and Cenomanian there are

spec ial difficu lties, for in the Aube whence was taken the type
of the A lbian

,
the fossil iferous beds corresponding to the Lower

Gaul t are overlaid by a great series of almost un fossil i ferous marls
(representing Upper Gault) , and the Cenoman ian is neither wel l
developed nor very fossil i ferous . D

’

Orbigny ,
again , considered the

Albian to be absent from the area taken as the type of the Ceno

man ian (la Sarthe), and this view is stil l held by many French
geologists, though there are basemen t beds which some have
regarded as older than the true Cenoman ian .

W hen the stratigraphical succession in the nor th-east of France
(Marne, Meuse and Ardennes) came to be better understood

,
i t was

found that between the beds which yielded typical Albian fossils
and those in which on ly Cenomanian fossils occurred, thick deposi ts
of sandy mar l and fine-grained sandstone (gai ze) came in ,

and that
these beds contained a m ixture of spec ies, some being such as were
originally regarded as Albian and others such as are generally
confined to the Cenoman ian . I n these beds the prevalent Am
mouftes are A . inflatus rostratus) and A . aurttus, and they came
to be known as the zone of A . tnflatus. Occasionally, however ,
they contain Ammon ites of the Spec ies A . mantelli

,
A . carians

,
and

A . falcatus, which are essentially Cenomanian forms .

D
’

Orbigny was not fully acquainted with the fauna of these beds ,
but he was aware that the Gaize de Montblainville contained such a
m ixture of spec ies, and he nevertheless referred i t to the A lbian.

1

Further, he regarded the Gaul t of Wissant and of Folkestone as the

equ ivalent of his Albian stage
,
and in his Paléontologie Francaise,

Ammonites tnflatus, A . varicosus, A . au ritus
,
and A . mayorianus, are

given as Gaul t (fie . A lbian) fossils.

The U pper Gault with Ammonites inflatus continued to be re

garded by most French writers as Albian
,
up to the year 1 8 74, but

Hebert in 1 864 , and Barrois in 1 874 ,
preferred to consider i t as

Lower Cenoman ian, the latter giving as reasons ( 1 ) that the Gaize
1 Vida his Paléontologie et Géologie Stratigraphique. Tom. p . 622, 1852.
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1 895 ,

and the resul ts were published in a joint paper with myself
on the

“Delimi tation of the Cenoman ian in England and France.

” 1

Careful and repeated exam ination of the fine coast section near

Havre led us to dissent entirely from Professor Heber t's grouping and
to agree with those French geologis ts who had placed the base of the

Cenoman ian above the local representative of the Gaize (or zone
of Ammonites tnflatus). We showed, in fac t , that the ser ies near

Havre is obviously and natural ly divisible into an Albian and a

Cenomanian ,
which exac tly correspond with the two English stages

of ( 1 ) Gault-cum-Greensand, and (2) Lower Chalk .

Our descriptions and argumen ts did not however carry convic
t ion to the m ind of Mr G . Doll fus , who discussed the question in

February last,2 and maintained that our views were not in accord

ance with the palaeontological evidence. The July and August
numbers of the same periodical contain a rejoinder to this attack ,
in which the friendly challenge was taken up and the palaeontolo

gical argument stated more ful ly than had previously been attempted
ei ther in England or France

,
with the advantage of being translated

into French by my courteous opponen t himsel f.
As the French nomenc lature has been adopted in most European

countries, i t becomes a matter of international importance to dec ide
what is to be connoted by the terms ‘ Alb ien

’

and Cénomanien .

’

I desire, therefore. to publish par t of my reply to Mr Doll fus in its
English version

,
and this (with a few smal l correc tions) constitutes

the remainder of the present artic le.

Referring to the sec tion at W issant Mr Dollfus remarks : I f

Mr Jukes-Browne wishes us to place the l ine Of separation above the
c lay with Ammonites tnflatus, far from making us take a step forward,
he would lead us backward ; his opinion is that of a period which we
out-grew in France twenty-five years ago. That depends on the

point of View ; I think that twenty-five years ago the geologists of

France took a path which deviated from the right road ; i t is qu ite
true that I seek to lead them back from this wrong path , and I pro
pose that we shou ld walk together along the straight highway of
progress. That is my hope , but I know that I have first of all to

essay the di fficult task of persuading my conf reres that the path
they took was a wrong one.

In the first place let us consider the Cenoman ian of the typical
area near Le Mans. How was this stage established ? D

’

Orbigny

did not go into stratigraphical details , but he studied the fossils which
had been found in the beds near LeMans, and he saw that the fauna
as a whole was different from that of the Albian of D ienville and the

Gaul t ofW issant . D
’

Orbigny, i t is true, thought that there was only

.

1
Quar t. Jour n. Geol . Soc. ,vol . l i i . , p . 99

2 Feuille des q ues Naturalistes for February 1898, No. 328.
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one fauna at Le Mans , but then he also thought the A lbian was not
presen t at Havre, where i t is now admi tted to exist. I n the same way
i t may be necessary to admi t the existence of A lbian at Le Mans.

Now what does present i tsel f at Le Mans ? I will quote the

words of Mr Dollfus : At Le Mans:

the base of the Cenomanian
consists of sands containing Ostrca c esiculosa ,

Nautilus subelegans,

P ecten asper , Ammonites inflatus , etc . These sands rest on Oxfordian
beds with Rliynclwnclla c arians , without the interposi tion of any beds
belonging to the Lower Cretaceous ; this lower l im i t is therefore
very c learly marked

,
for it is based on a considerable stratigraphical

break .

”

But what kind of break is here ? There is no break in
the Cretaceous series, on ly an incomplete condi tion , from the

‘

absence

of everything below a certain hori zon in the series .

I t is this very break or hiatus which is a source of difficulty ,
for

, i f the succession in the Sarthe had been complete, I do not think
this discussion abou t the base '

of the Cenomanian wou ld ever have
arisen . French geologists have hitherto taken for granted that
everything at Le Mans mu s t b e Cenoman ian down to the loc a l
base. I t is this to which I objec t : this assertion must be proved,
not taken for granted. My position is th is , that the del imitation
of the Cenoman ian cannot logically or properly be settled in La

Sarthe. I ts upper l imi t can be determined there because both
Cenomanian and Turon ian are fully developed ; but its lower limit
cannot be determined there ; this must be done in some other
region where both Albian and Cenoman ian are fully represented.

I do not ask my French confre‘res to come to England for the
dec ision of this question ,

nor do I ask them to accept a new name

I recognise that i t is pr imarily a French business, and I will accept
the evidence of the French strata. But I do say this , that the
matter must be judged by the evidence of the fossils found in the

region which is selec ted for tr ial , and that the fossils of La Sarthe
must be left out of the account while the comparison is being made
between the fauna of the zone of A . inflalus with the faunas of the
beds above and below it.

W here then in France should this comparison be made ? Not

at Havre where the Albian is little developed not in the Pays de
Bray where fossils are rare in the Gaize. I t is to the eas t of

France that Mr Doll fus h imsel f appeals on this poin t , maintaining that
the fauna of the zone of A . inflatus at W issant and in the Gaize de
l
’

Argonne is so different from that of the zone of A . interruptus , that
i t must be grouped with Cenomanian ,

not with the Albian. I accept
this test, but I do not come to the same conc lusion .

Let us take fi rst the Gai ze de l’Argonne. Mr Dollfus says that
the list published by Mr Barrois shows that 5 1 spec ies are Albian
(Gaul t I nférienr) and that 7 0 are Cenomanian but the latter figure is
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his , not that of Mr Barrois, who only says un assez grand nombre
d

’

especes cénomaniennes (a considerable number of Cenomanian
spec ies) . I do not understand how Mr Doll fus arr ives at the 70

unless he brought the fossils of the Sar the into account . This , I
contend

,
should not be done ; those only should be marked which

occur above the Gaize in the east of France ; i .e. those recorded by
Mr Barrois in his “Terrain Crétacé des Ardennes

,

”

in the beds which
lie between the Gaize and the Turon ian . I have done this and find

that only 48 range upward. The numbers 5 1 and 48 are so near

that it is c lear the Gaize de l ’Argonne will not dec ide the question.

We come next to the Upper Gaul t of W issant
,
as to which

Mr Doll fus says that d’

Orbigny was wrong in referring i t to the

A lbian. I cannot find that any French geologist has published a list
of the fauna of the Upper Gau lt at W issant. Mr Barrois tells me
that he does not know of any such list , and in c lassing the upper
part of the W issant c lay as Cenoman ian

,
he seems to have relied on

the proofs of its correspondence with the Gaize de l ’Argonne, and on

the greater extension or overlap of the zone of A . inflatus.

A l ist of theW issant fauna has, however, been published in Eng
land by Mr F. G. H. Price

,
who sent the fossi l-collec tor , J . Griffi ths

of Folkestone, over to W issant for the express purpose of collec ting
separately from the Lower and Upper Gaul t of that place. The

resul ts were embodied in a smal l treatise on the Gault published by
him in 1 8 7 9, but the W issant l ists have never been printed separ
ately. I n th is connec tion i t wil l be useful to give a l ist of the

fossils found by Griffi ths in the U pper Gaul t of Wissant , indicating
at the same time how many occur also in the Lower Gault of that
place and how many range up into the beds above.

LOWER GAULT. CENOMANIAN.
Ammonites auritas

,
Sow.

cristatus
,
de Luc .

delaruei
, d

’
Orb .

latidorsatus, M ich .
lautus

,
Sow.

mantelli Sow .

rostratus
,
Sow (inflatus)

Splendens , Sow .

tuberculatus, Sow.

varicosus, Sow .

Ancyloceras spinigerum .

Belemnites minimus, L ist.

Hamitesflexuosus, d
’

Orb .

elega/ ns, d
’Orb .

inter-medias
,
Sow .

virgu latus, d
’
Orb .

N auti lus clementinus
,
d
’
Orb .

Aporrhais parkinsoni, Mant.

D entalium decussatum, Sow.

Scala dupiniana, d
’
Orb .

Solarium conoideum
, Sow .
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Chalk ( inc luding the zone of Stauronema) . Here also the true rela
tions of the fauna are qu i te clear .

I n this study of the fauna of the English zone of Am . rostratus

I have exc luded Echinoderms, because their evidence is not of first

rate value ; in support of this opin ion ,
I may quote that of Dr J.W .

Gregory of the Bri tish Museum ,
who has remarked that , “Echinids are

rather a clue to the conditions of formation of deposits than evidence
of their exact contemporanei ty in age.

”

Thus i t may be quite true,
as Mr Lambert dec lares, that the affini ties of the Echinoidea found
in the Gai ze of Havre are Cenomanian , but their evidence cannot weigh
against that of theCephalopodawhich aremost clearlynot Cenomanian.

Mr Dollfus qui te omi ts to notice that I have appealed to the

Cephalopoda as affording the best criter ion of the affin i ties of the

fauna of these beds. Let us see what this criterion proves.

From the U pper Gau lt of Folkestone Messrs Price and De Rance

have recorded 3 1
'

spec ies of Cephalopoda,
and of these 1 2 range down

into the Lower Gault , and on ly 4 range into-beds above. Sim ilarly
in the Gaize of Devizes there are 20 Cephalopods , of which number
7 occur in Lower Gaul t and 4 range in to higher beds. Both at Folke
stoneand Devizes Ammonites rostratus and A . c aricosus are restr icted
to the Gaize and Upper

'

Gault, but in the coun ties of Buckingham
and Bedford, I have mysel f _found both spec ies in the Lower Gau l t.
I n two cases they were in company with A . lautus and A . splenclens

about 30 feet from the base of the Gaul t which is there 200 feet
thick ; in a third case they occurred '

with A . interruptus qu ite near

the base of the Gaul t. W i th respec t to the upward range O fA . rostratus
,

i t passes upward into the green glauconi te sands above the Gaize,
both m W il tshire and Dorset

,
and

3

where the Chert Beds are absent
,

I have found i t within six or seven feet (two metres) of the top of

the Upper Greensand. No Ammon i tes have yet been found in the

Cher t Beds
,
but A . rostratus has never been found above them.

Next let us consider the true Cenomanian group of Cephalo
poda-

z— Ammonites c arians , falcatus, mantelli , nam
’

cularis
,
rotoma

gensis, Scaphites
i

aequalis, Turrilites costatus
,
tubercu latus. N0 one

who has collec ted along the south coast of England or at W issant ,
or at Havre , could doubt where these species first set in as common

fossils ; they come in with Slauronema carteri and A . laticlai ius in
‘ what is generally cal led the Chlori tic Mar l .

I t is only occasionally and locally that any of them occur below
this horizon

,
but so far as my experience goes not one of them

ranges fur ther than six feet below it. A . carians, f alcatus and

naricular is are not uncommon at the top of the Greensand between
Warminster and Maiden Bradley , but are not assoc iated with A .

rostratus ; the bed in which they occur is evidently a passage bed
from Greensand to Chlor i tic Marl .
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I only know of two cases where A . c arians and A . rostratus are

said to be assoc iated : one is in the highest bed of the Greensand in
North Dorset where both are rare. The other is the record by Mr

Price of A . carians from his bed XI . at Folkestone , but the carians

was a doubtful spec imen and no other has since been found. Mr

Mun ier-Chalmas states that A . car ians occurs with A . rostratus in

the East of France, and doubtless it does occur occasionally at the
summi t of the A . rostratus zone. Such occurrences are not rare

near the junction of two stages, and they only prove that there is
no hard and fast line separating one fauna from another . I t is

general ly conceded that in the delim i tation of zones or stages , we
must be guided by the abundance of cer tain charac teristic spec ies
not by the mere occurrence of one or two of them . Consequently
those who argue that the zone of A . rostratus must be Cénomanien
because A . i farians sometim es occurs near the

.
top of i t are re

versing the rule, and seek to establish a precedent which would
destroy our princ iples of c lassification .

Mr Doll fus has said “ i t is an illusion to th ink that we can ever
possess a perfect c lassification which would satisfy geologists of all

countries. That is qu ite true, but i t is not an il lusion to bel ieve
that we can frame a c lassificat ion which will suffice for one strati
graphical prov ince or basin of deposition ,

such as that of England
or Northern France.

I do not seek to upset the French nomenc lature, on the con

trary I recogn ise that the French will accept noother nomenc lature.

Endeavours have been made to employ it in England, but at present
that is impossible. D

’

Orbigny
’

s names have been so wrested from their
original application by themodern French geologists that manyEnglish
geologists th ink that these names no longer possess any fixity of mean

ing ; consequently they oppose the adoption of them . There are of

course some who see that the alterations are merely personal views
of grouping, and that the faunistic differences on which the names

were founded remain the same. So far as the divisions of the Chalk
are concerned, we may eventually be able to employ the French names,

and the time will be hastened i f our French conf reres will restric t the
Cenomanian to its proper lim its ; but with respec t to the English Gau lt
and Greensand I see no al ternative but to propose a new name.

I hope at any rate to have made it c lear that I do not advocate
a return to antiquated classifications based mainly on mineralogical
fac ies.

”

On the contrary I bel ieve that Mr Dol l fus and I are in

per fec t accord in regard to the princ iples of c lassification . We

both consider palaeontology and stratigraphy to be the true guides ,
and we only differ because we interpret the teaching of these gu ides
in di fferent ways. A. J . JUKES-BROWNE.

ETRUR IA , TORQUAY.



SOME NEW BOOKS
WELW I TSCH

’

S AFRICAN PLANTS

CATALOGUE OF THE AFR ICAN P LANTS collected by Dr Friedrich Welwitsch in 1853-61 .

D icotyledons
,
Part I I .

, Combretaceae to Rubiaceae. By W . P . Hieru , British
Museum (Natural History ). 8vo , pp . 337-510. London : Pr inted by order Of the
Trustees . 1898 . Pr ice

,
48 .

THE number of those who have braved the dangers and discomforts
attendant upon botan ical journeys in distant countries is continually
on the increase. Such men , to c i te only a few names, as Robert
Brown

,
Von Martins

,
Spruce, Weddell , Hooker , Beceari, have highly

distinguished themselves by honourable labour in this depar tment of
sc ience, and their services have been gratefully recogn ised by the
world at large. But among them all

,
none is more worthy of

recogn ition than D r Fr iedr ich W elwitsch , who, for eight years
,
ex

plored the at that time all but unknown Portuguese possessions in the
south west of A frica. W elwitsch

’

s greatmeri t resides in the thorough
ness with which he set himsel f to perform his allotted task . I t_is one

thing to pass rapidly through a coun try, plucking spec imens when
opportun ity offers, as a member of an expedition protected by all the
resources of c ivil isation against the many unpleasan tnesses which
would otherwise have to be encountered. Very di fferent must it be
when the solitary traveller has to rely upon his own devices ; when
year by year he struggles on against the scorching heat of the tropics,
against the swarm ing insec t life, whose only objec t seems to be the

reduc tion of man to the lowest ebb of wretchedness, against the vic is
situdes of the seasons with the inevitable diseases lurk ing in their
train

,
against the ever-present danger from noxious an imals and sti ll

more noxious members of the human race. All this D r W elwitsch
did, and the resu lt is seen in the truly splendid additions to our know
ledge of the tropical Afr ican flora which we owe to his instrumental ity.
N0 one cou ld possibly have turned his oppor tun ities to better account ;
and when we search the record of achievement in this branch of know
ledge, we fail to remember one explorer who, in the matter of scrupu

lous care in the selection of his Specimens
,
and ungrudging toil and

sagac ity in the wr iting of the notes to accompany them, can be men

tioned as Welwitsch
’

s equal .
Un fortunately the great explorer died before he was able to give to

the world the fu l l resul t of his unparal leled efforts but a fine set of the

plan ts, equal to all intents and purposes to the first set now at Lisbon,

was happily secured by the Trustees of the Br itish Museum. Owing
to pressure of work

,
these plan ts for some years remained undescribed ;

meanwhile sets of in ferior value were distribu ted from Lisbon to vari
ous herbaria

,
and by these means descriptions of Welwitsch

’

s novelties
have exerc ised the pens of various botan ists from time to time; But

desul tory work of this kind
,
however useful i t may be, is scarcely a

worthy way of dealing with the subjec t ; i t is therefore a matter for
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sim ilar case of faulty diction . On p . 37 1 Rotala certicillata is pr inted
fer R. certicillaris , and n ear genus ”

(p . 388) shou ld obviously be
“
n ew genus. But errors l ike these are unimportant and

,
indeed,

almost unavoidable. The main point to recognise is that we have here
the second instalmen t of a work which shows excellent promise of

proving creditable alike to the author and to the naturalist of whose
grit ’ and sagac ity it bears such unequ ivocal signs.

FOR AMATEUR GARDENERS
GARDEN-MAKING : Suggestions for the use of home grounds. By L . H. Bai ley , aidedby L . R. Taft, F . A . Waugh and Ernest Walker. 8vo , vi ii + 41 8 pp . New York

The Macmi llan Co. 1898. Price 4s . net.

THE PRUN ING-BOOK A monograph of the P run ing and Train ing of P lants as applied
to Amer ican conditions . By L . H. Bai ley . 8vo

,
xi i + 538 pp . New York : The

Macmi llan Co. 1 898 . Pr ice 5s . net.

ALTHOUGH these two charming little books are written primarily for
American readers

,
they should be none the less welcome in th is

country. There are many things that we can learn from the ingen
uity of our Transatlan tic cousins

,
and under the gu idance of Professor

Bailey , we are sure to do so in the most pleasant manner possible.

The number of books that this gen ial au thor contr ives to publish
during a single year is a marvel in i tself, even making allowance for
the help of var ious colleagues ; but what is even more remarkable
is the verve with which each is wr itten . Professor Bailey, it is clear,
enjoys wr iting his books, and that is why we all enjoy reading them .

The illustrations, too, are always good and appropr iate.

The book on Garden-making is or iginal , with quaint fanc ies here
and there, but p rac tical withal . Its open ing paragraph is one of the

most fasc inating introduc tions to a fasc inating subject that we re

member. Let us quote some sentences .

“Every family can have
a garden one plan t in a tin may be a more help ful and inspiring
garden to some m ind than a whole acre of lawn and flowers may be

to another . The satisfaction of a garden does not depend upon the

area
,
nor

,
happily

,
upon the cost or rarity of the plants. I t depends

upon the temper of the person . One must first seek to love plan ts
and nature

,
and then to cultivate that happy peace of mind which

is satisfied with little. I f plants grow and thrive, he should be
happy ; and i f the plants which thr ive chance not to be the ones

he planted
,
they are plants nevertheless, and nature is satisfied with

them . Nve are happier when we love the things which grow
because they must. A patch of lusty pigweeds , growing and crowd
ing in luxur iant abandon ,

may be a better and more worthy objec t of
affection than a bed of coleuses in which every spark of l ife and spiri t
and individuality has been sheared out and suppressed. The man

who worr ies morn ing and night about the dandel ions in the lawn will
fi nd great rel ief in loving the dandelions. Each blossom is wor th
more than a gold coin as i t shimmers in the exuberant sunlight of
the growing spring

,
and attrac ts the bees to. its blossom . Little

ch ildren love the dandelions : why may not we ? Love the th ings
nearest at hand

,
and love intensely . I f I were to write a motto over

the gate of
“

a garden
,
I should choose the remark which Socrates made
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as he saw the luxuries in the market : ‘How much there is in the

world that I do not want "
The Pruning-book is eminently practical , but in the right way .

All the adv ice is based on a body of sol id princ iples
,
and these are

explained by reference to the li fe-histories of various typical branches.

Anyone who has mastered the instances given by Professor Bailey
should be able to work out for himsel f the correct mode of prun ing
any un fam il iar tree. A hundred and forty pages are devoted to

American vi ticul ture
,
but this need not be grudged by us, as the rest

is wel l worth the money .

B IRDS NEAR SYDNEY
THE BIRDS OF THE COUNTY OF CUMBERLAND . By Al fred J . North , Australian
Museum

,
Sydney . Reprinted from the Handbook of Sydney and the County of

Cumberland. Melbourne : George Robertson Co . 8vo, pp . 1 1 6 .

MR NORTH has produced a useful pamphlet for local orn ithologists .

His l ist of twenty-one spec ies does not include any but well-known
Australian birds ; but i t has been compiled with mani fest care, and
shou ld enable any visi tor to ascertain what Spec ies he might hope to
study during a few mon ths’ residence within the prescr ibed topo
graphical limi ts . I t is satisfac tory to learn that the Lyre-bird (Menura

superba) still frequents certain Spots in the moun tain ranges, and that
the Black Swan (Cli enopsis atraia) is stil l common in most of the
inlets along the coast . Our information concern ing the Freckled
Duck (Stictonetta naevosa) is already so meagre that we wish that Mr

North could have supplemented his reference to the occurrence of this
bird in New Sou th Wales in 1 897 , with a few fresh facts as to its

l ife history . The fami lies of Timeliidae and Melipltagidae include
many of the most charac teristic Aves of this distr ic t but the Order

P sittaci is also much in evidence. H . A . MACPHERSON .

ALEXANDER GOODMAN MORE
L IFE AND LETTERS OF ALEXANDER GOODMAN MORE , with Selections from his Zoologi

cal and Botan ical Wr itings. Edited by C. B. Moflat, B.A . , with a preface byFrances M . More. 8vo
,
pp . x ii . 642. Dubl in :

'

Hodges
,
Figgis Co. ,

1898.

THE late Mr A . G . More possessed such a charming personality that
there could be 11 0 doubt as to the wisdom of republishing his corre
spondence with the late Charles Darwin

,
Professor Newton ,

and other
well-known zoologists. But the present volume does far more than
this. A large portion of the text is occupied by pleasan t letters and
extracts from the diar ies of the late Curator of the Dublin Museum

but more than two hundred pages are devoted to the reproduc tion of

Mr More
’

s essays and papers on I rish botany and zoology . Two of

these artic les are of wider interest than the rest , viz . , those on the
“D istribu tion of Birds in Great Britain during the Nesting Season

,

and the Geographical D istribution of Bu tterflies in Great Bri tain .

The former may indeed be considered c lassical , and proved of the

u tmost value to later workers . But A . G . More expended his greatest
efforts in advanc ing the extension of I rish natural history . The

impetus which his personal influence len t to the original researches
of such I rish natural ists as Barrington and Barrett-“

Ham ilton can best
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be ascertained by a carefu l study of these pages. The most valuable
piece of work which poor More accomplished during his later years
was undoubtedly the offic ial l ist of I rish Birds ; the second revised
edition of which appeared in December 1889

,
and is now reproduced,

with footnotes by the Editor and D r Scharff
,
which bring it fairly up

to date. The statement (p . 368) that the spec imen of Turolus migra

torius procured in I reland in 1891 was the first obtained in Europe is
,

of course
,
a m istake, at least five examples having been proved to have

strayed across the Atlantic previously
,
one of the number having

occurred in England in 1 876 but this is a ven ial fault . The Shear
water , catalogued as a spec imen of P ufiinus obscuras, obtained off the

Kerry coast in 1853, has recently proved to be P ufi nus assimilis but

in other respec ts this catalogue of I r ish birds is invaluable for refer
ence purposes. The smaller papers on I rish zoology cover a var iety
of ground

,
and the index has been carefully compiled. H . A . M.

SOME JAMA ICAN JELLY-FISH
THE CUBOMEDUSAE . By Franklin S. Conant. Memorial Vol . , with Biographical

Sketch . Mem. Biol . Lab. , Johns Hopkins Univ. IV. Part 1 , xvi + 62 pp. ,
viii .

pls. and frontispiece . Baltimore, 1 898.

THE fr iends of the late Dr Conant
,
with the aid of the Johns Hopkins

Un iversity
,
have printed in the form of a memorial volume his disser

tation on the anatomy of the Cubomedusae.

There is no group of the Coelentera which needed the carefu l
investigation of a c lever student m ore than the one which Conant
c hose for the subject of his thesis for the degree of Doc tor of Philo
Sophy at the John Hopkins Un iversi ty .

The Cubomedusae present so many features of exceptional interest
that zoologists have felt very keen ly that a reinvestigation of their
anatomy and a study of their development were among the most
important pieces of work yet to be done in the group of the Coelen
tera. The investigations of Claus and Haeckel

, who were able to
.study preserved material on ly , are necessarily incomplete and unsatis

factory, and Conant seized the opportun ity which the discovery of

large numbers of the l iving medusae on the coast of Jamaica gave
him of reinvestigating the whole subject . There can be no doubt in
the minds of those who read the volume which records the results of

his labours, that this contr ibution to sc ience is a solid and valuable
one. His descriptive writing is remarkably luc id, his reasoning c lear,
.and at the same time cautious

,
and the numerous illustrations to the

memoirare adm irable. W i th such impressions fram ing themselves as
we read the pages

,
there comes the feeling that in Conant we have lost

a zoologist who had every prospect before him of a bri lliant career in
the scientific world. His patient and noble devotion to the cause he

had at heart demands our admiration
,
and calls out our sympathy for

his friends and fellow-workers in America who mourn his untimely
death .

The spec ies that Conan t had to work upon were Charybdea
.xaymacana and Tr ipedalia cystophora ,

both of which were found in
K ingston Harbour

,
Jamaica, the latter being the sole representative

o f the new fam ily Tripedalidae . The habit of these two spec ies is
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THE SKELETON or MARYLAND

MARYLAND GEOLOGICAL SURVEY. Volume One. By Wm . Bullock Clark , StateGeologist, E. B. Matthews , and L . A. Bauer . 8vo, 540 pp. and 1 7 plates .

W ITH its first volume of Reports, the Geological Survey of Maryland
makes an imposing

,
attractive

,
and generally successful star t. This

Survey has the benefi t
,
inestimable in America

,
of being removed

from the immediate control of politic ians, since it is under the direc

tion of a commission composed of the Governor, the Comptroller , the
President of the Johns Hopkins Un iversity , and the President of the
Maryland Agricultural College. We may therefore expect the ful
filment of the prom ise that other volumes will fol low,

deal ing with
the min ing, geology, palaeontology, m ineralogy, forestry, agricultural
physics

,
and so forth .

The present volume opens with an I n troduc tion by Professor
Clark

,
who relates the history of the establishment of the Survey ,

describes its plan of operations, and then gives an accoun t of the pro
gress of investigation concern ing the physical features and natural
resources of Maryland. This is followed by an outl ine of present
knowledge of the physical features of the State

,
embracing an account

of the physiography
,
geology , and m ineral resources . This also is

from the pen of Mr Clark it occupies 87 pages, and is illustrated by
a hypsometr ic and a geological map and several photographic plates
of scenery . A useful appendix to this is a bibliography and carto
graphy of Maryland

,
with spec ial reference to its geology, by Dr E. B.

Matthews
,
who was assisted in the compilation by all the members

of the Survey . The volume conc ludes with the First Report upon
Magnetic work in Maryland

,
by D r L. A . Bauer, who has been con

duc ting this division of the work of the Survey.
The State of Maryland forms part of the eastern border region

which stretches from the A tlantic coast to the crest of the A lle
ghanies, and from its central Situation affords

,
perhaps, the most

characteristic sec tion of this broad belt. I n Maryland, as elsewhere,
this part of the continent is div ided into three physiographic areas

the Coastal P lain,
the P iedmont P lateau

,
and the Appalachian Region .

The Coastal P lain includes rather over onehalf the land area of the

State (nearly 5000 square m iles), and attains in places a width of 100
m iles. By the great Chesapeake Bay,

runn ing north and south , i t is
divided into the very low-lying Eastern Maryland, and a higher
western trait usually called Southern Maryland. The P iedmont
P lateau occupies somewhat over one quarter of the land area of

the State
,
being about 65 miles wide in the north , and gradually

narrowing to 40 miles in the sou th . I t is div ided by Parr ’s Ridge
into an eastern and western division . The former has a diversified
topography due to varied crystall ine rocks with complicated structure ;
in i t are broad, fertile limestone val leys runn ing in var ious direc tions .

The western division includes the broad limestone valley of theMono

cacy
, on which is the town of Frederick , and near the mouth of which

is Sugarloaf Mountain rising rapidly to a height of 1250 feet. The

Appalachian Region extends from the P iedmon t P lateau to the

western lim its of the State it comprises abou t 2000 square miles, and
attains a maximum width of 1 15 miles in the northern part of Mary
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land. I t consists of parallel mountain ranges, with deep valleys,
which are cut, nearly at right angles, throughout much of the distance,
by the Potomac river . I t is divided into three districts, based upon
c learly defined geological differences ; these are an eastern (Blue Ridge
and Great Valley), a centra l (Appalachian Mountains p roper) , and a

western (Alleghany Moun tains).
W i thin the relatively smal l limi ts of the State ofMaryland there is

hardly an important geological epoch that is not represented, the most
importan t omissions being in the Jurassic , with the possible exception
of its later portion . The seven regions just indicated are each com
posed of a distinct series of geological formations. The beds of the

Coastal P lain are nearly horizontal
,
still there is a predominance of

the latter Cainozoic formations in the eastern division , and of Meso~

zoic and early Cainozoic rocks in the western . East of Parr ’

sRidge
,
in

the P iedmont P lateau ,
is a sequence of highly crystalline rocks

,
largely

igneous
,
which represent the remains of a vast Archaean Continent

,

whose detri tus furn ished the Palaeozoic sedimen ts . West of Parr’s
Ridge are greatly folded and metamorphosed, but less crystall ine

,

beds of early Palaeozoic time the Frederick valley
,
above alluded to

,

l ies in blue Palaeozoic l imestone in part overlaid by the red sandstone
and shale of Mesozoic age. I n the Appalachian region

,
Blue Ridge

and Great Valley are in Cambrian and Lower Silurian Ordovic ian)
rocks, in places so eroded as to expose the Archaean floor ; the
Appalachians are bu ilt of Upper Silur ian and Devonian strata ; the
Alleghanies are composed of more gen tly folded D evon ian and Car

boniferous deposits, carrying the valuable coal seams of the Cumber
land basin .

I t is thus c lear that ample opportuni ty is afforded to Professor
Clark and his assistants of produc ing a series of memoirs of varied
and profound geological in terest . The present volume forms an

excellent basis
,
and augurs wel l for the future.

DOWN AND ANTRIM FOR THE HOLIDAYS
BELFAST AND COUNTY DOW N RAI LWAY COMPANY . OFF ICIAL GU IDE TO COUNTY DOWN

AND THE MOURNE MOUNTA INS. By R. L loyd Praeger, with seventy [reproductions
of] photographs of Scenery by R. Welclr, Belfast, maps, and other i l lustrations .

8vo, xvi + 232 pp . Belfast Marcus Ward Co. 1898 . One Shilling.
OFF ICIAL GU IDE To THE BELFAST AND NORTHERN COUNT IES RA I LW AY, THE G IANT ’S

CAUSEWAY , AND THE ANTR IM COAST . Maps and i llustrations. 8vo, viii+ 172 pp .
Belfast : W . G . Baird. 1898. Sixpence.

THESE are two excellen t handbooks for the tourist in Counties Down
andAn trim . Of late years a very great improvement has taken place
in the accommodation for visitors to the North-east and the West of
I reland espec ially , and travel there is as comfortable as anywhere.

There is no better hol iday in our opinion than a fortnight spent
between Bel fast and the Giant’s Causeway, wi th a day or two spared
for theMourneMountains . These guide-books cover theexac t area

,
and

are indispensable each in i tsel f and as supplyi ng the gaps m the other.

The first on our l ist is compiled by the well-known Presrdent of the
Dublin Naturalists’ Field Club, and that alone should secure it a large
sale. I t deals in an equally able manner with theHistory, Archaeology,
Sports, A rtistic mer its, Natural History , and Geology , and these in no

mere perfunctory way . I t has several maps, one of which , by Professor
M.
F

.
Fitzgerald

,
is of great value, as i t gives for the first time the
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contours of Newcastle district of the Mourne Mountains. There is
scarcely need to men tion the photographic reproduc tions of MrW elch ,
every reader of Natural Science must be famil iar with them ; but i t
may be as wel l to note that the original photographs naturally far
surpass these reproduc tions. For these alone it will repay every
geologist to invest his shill ing.

The other book is of qu ite similar c lass to the first, which , as we
said above, i t complements. Here the Geology is dealt with by Pro
fessor Cole, the Botany byMr Praeger

,
Fishing by J. S. Hamill , Antiqu i

t ies byW . Gray
,
and Sketching localities by Miss Sydney Thompson .

An excellent and liberal selection ofMr Welch ’s views are also drawn
upon ,

and many other pic tures of interest . We note the exterior and
interior of the homestead of Franc is M‘Kinley, whose descendan t is
now Presiden t of the Un ited States. Like the above book , this is of
espec ial interest to geologists by reason of its pictures, and we strongly
recommend it to any one who has seen or is interested in the district
of Larne to the Giant ’s Causeway .

VITALISM
DURING the recent academical year Prof. Leo Errera, of the Uni

versité Libre of Brussels
,
lectured on the question I s there such

a Thing as a Vital Force ? ”

He has been good enough to send us

a syllabus of his lec tures
,
which con tains a very useful bibliography

of the subjec t. He comes to the conclusion that there has not yet

been demonstrated in l iv ing beings any source of energy independent
of external energies, al though the resu ltant of these various energies,
as exhibited in the struc ture of an organ ised being, may conven iently
be spoken of as

‘ vital . ’ To abstrac t what is i tself an abstrac t is
hardly possible for us ; but those who are interested in the subjec t
might do worse than write to the Libraire Larnertin

,
Rue Marché-au

Bois, Bruxel les, for a copy, which costs 75 centimes.

THE zoological results of Dr Arthur W illey ’s travels in New Britain,

New Guinea, the Loyalty I slands, and other islands of the South
Pac ific , during 1895-97, are to be published by the Cambr idge
Un iversity Press in a series of monographs . The writers

,
besides

D r W illey himself, include D r Paul Mayer , Mr R. I . Pocock
,
D r D .

Sharp
,
Prof. S. J . Hickson

,
Mr A . E. Shipley

,
and Mr Jeffrey Bell .

The work is expected to be completed in five or Six parts, of which
two will be issued during the au tumn .

WE have received from Messrs Blackie Son a smal l manual
,

entitled “Elementary Chemistry, Prac tical and Theoretical, First
Year

’

s Course
,

” by T. A . Cheetham . Since this is outside our scope
we can on ly say that Mr Cheetham appears to have combined the

prac tical and theoretical divisions of his subject in an intimate and

successful manner. The desc riptions of the exper iments are c lear and
should enable them to be carried out easily by the student .

SCRAPS FROM SERIALS
To the paper of Mr Jukes-Browne, which appears in its English form
in the present number

,
a reply by Mr G . Dollfus, entitled ROle de la
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NEW S
PROFESSOR E. RAY LANHESTER has been appointed D irector of the Natural

H istory Branch of the British Museum . We have on a previous occasion ex

pressed our adm i ration of Prof . Lankester
’
s b iological work . Further than th is

he has shown
,
by the ex cel lent museum instal lations carr ied out under h is guid

ance at Oxford, how wel l he is fitted to continue the exposition of the national
col lections on the l ines laid down by Owen and F lower . All who have ever had
the p leasure of working under him adm it w ith gratitude the inspiration and

gu idance they have received
,
and recogn ise that his powers are remarkably

adapted for the d irection of a great sc ientific establ ishment. We fai l to see how a

more fitting person could have been found.

DR D . MORR IS, of Kew,
has been appointed head of a newly founded govern

ment department to d irect practical appl ications of botany in the West I ndies.

W e fear that the learned gentleman w i l l not be welcomed with open arms by the

many botan ists in those parts, wh ich already have an ex cel lent Botan ical Garden
and staff in Jamaica.

OTHER recent appointments are those of Dr Char les Hunter Stewart to the

professorsh i p of Publ ic Health and San itary Sc ience at Edinburgh Un iversity,
and Dr Heinr ich Ries, of Columb ia Un iversity, to be instructor in Econom icGeology, a newly created post at Cornel l Un iversity .

AFTER serving the Museunr of Comparative Zoology in var ious capac ities for
thirty-five years, Mr A lexander Agassi z has resig ned h is position as D irector and
Curator . The pol icy of the establ ishment w i l l hereafter be gu ided by a Com

mittee of theMuseurrr Faculty of Harvard
,
cons isting of Dr H . P. Walcott and Pro

fessor George L . Goodale. Dr W . McM. Woodworth has been appointed assistant
in charge of the Museum,

to date from August 1 , 1898 .

PROFESSOR JAMES HALL , State—Geologi st of New York
,
died on August 7th ,having near ly completed his eighty-seventh year . We hOpe to devote a spec ial

article to th is famous Amer ican geologist in our next number .

THE new gal ler ies of comparative anatomy, an thropology, and palaeontology,
at the Museum of Natural History, Par is, were opened on Ju ly 21 .

THE US . National Museum has recently acqu ired the Lacois col lection of

fossi l insects. I t is said to contain over 6000 spec imens.

DUR ING two years of active work in amassing an herbar ium in connection
with the Botan ical Department of the F ield Columb ian Museum, Ch icago, over

mounted and c lassified sheets have been accumu lated ; these are distributed geograph ical ly about as fol lows — North Amer ica, Mex icanBoundary, 1575 ; Mex ico, 6 125 ; Central Amer ica, 15 75 ; West Indies, 1050 ;
South Amer ica, 1500 Europe, Asia

,
4500 Afr ica, 3850 Japan , 1050

Ocean ia, 1 200 ; Australasia, 2250.

WE regret to learn that the young male giraffe recently bought by theZoological Soc iety died on the n ight of Monday , August 8, from ind igestion .

THE L incolnsh ire Natural ists’ Un ion
,
joined by members of the Lincolnsh ire

Sc ience Soc iety, and the Grantham,
Gr imsby, and Louth Natural ists’ Soc iet ies,

met at Grantham on June 7 , and had a very successfu l excursion to Saltersford,
Stoke Park, Woolsthorpe Manor House, and L ittle Ponton . A report by Rev.

E. A . Woodruffe-Peacock, with l ists of specinrens col lected, appeared in The

Naturalist for August.
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ON August 1 the Yorksh ire Natural ists’ Un ion made an excursion to Spurn ,

and succeeded in col lecting rrrarry specinrens of interest.
THE Geologists’ Assoc iation of London held the ir Long Excurs ion in the Bir

minghanr district from July 28 to August 3, under the D i rectorsh ip of Professors
Lapworth and Watts

,
Dr Stacey W i lson , and Messrs Jeronre Harr ison and W ick

lranr K ing . Messrs Sol las, Blake, Sherborn ,
and M issWood of Birm ingham,

were

anrong the fifty or s i xty persons present. Mr Frederick Meeson acted effic iently
as Excurs ion Secretary. The main attraction of the Excurs ion was the compar i
son oi the Archaean and Cambrian Rocks of the d istr ict w ith those seen on a

previous occasion in the Shrewsbury area under the same d irectors. The c lear
and patient exposition of the “Old Boy,

”
as Professor Lapworth call s the

Archaean rock
,
was warmly acknowledged by the visitors, many of whom had

fol lowed for a second time th is em inent leader in Br itish geology . The bas ic
dyke in Abel ’s Quarry , near Nuneatorr

, penetrating the Archaean
,
but cut off by

the over lying Cambr ian Quartz ite, was an object of m irch interest
,
wh i le the

Hyolitlres beds of Cambr ian age y ielded spar ingly Kutorgina , Hyolithes, and

other fossi ls. The renrarkable bending of the edges of the Menevian beds underly ing the Carbon i ferous conglorrrerate was exam ined in detai l, and the theory of the
movement of soi l -cap was held to be suffic ient to account for it without cal l ing in
any more violent means . The geologists were shown

,
by Professors Lapworth and

Watts
,
the imaginary restoration of the old Tr iassic sea, w ith its islands of Charn

wood
,
Nuneaton

, L ickey, Shrewsbury, &c . The head of a tr i lob itewas found for thefirst time in the Lower Stockingford Slrales
,
thus hel p ing forward the eluc idation

of the life of the per iod . The last day an excursion was made to the Dudley and

I V
ren

’
s Nest Si lur ian

,
and owing to the excel lent arrangements made by Mr

Claughton the workings were exp lored in boats in a ni ost comp lete manner .

Heavy bags were niade, chiefly of rock-spec imens
,
and a rumour was current a

few davs later that the Ox ford express had broken an ax le .

THE German Emperor, whose sympathy with all forms of l iterature, art,
and sc ience is notor ious

,
must have had excel lent reasons for proh ibiting the

intended meeting at Posen of the Pol ish Assoc iation for the Promotion of

Medical and Natural Sc ience, and for threaten ing w ith ban ishment any Prussian
subject who should take part in the proceedings. That he shou ld wish “to

envenom the relations betwerr the Pol ish and the German national ity,” no sane

man can bel ieve yet th is is what is open ly stated by si xty protestant professors
in a c ircu lar addressed to leading members of the medical profession in Great
Br itain .

AT the Congress of Chemists in Vienna, Dr Leo Li l ienfeld, a former pupi l
of Du Bois Reymond, and now at Vienna

,
demonstrated a s imple synthes is of

albumen
,
or rather pepton , said to be s im i lar in composition and reactions to the

natural product as formed by the d igestion of alburn inous substances . Theingredients are said to be phenol , glycocol , amydo
-acetic ac id

,
monoclrlorine

acetic ac id, and phosphor ic oxyclrloride. Whether the nutr itive qrralities of the
conrpound are the sanre as those of natural pepton has yet to be proved . There
is no immediate prospect of its replac ing the roast beef of old England .

FROM the Bolletino del Naturalista we learn that a corrrnrittee has been fornred
at Tur in in order to establ ish there a freshwater aquariunr for the advancement
of pisc icu lture in I taly and spec ial ly in P iedmont.
ON Aug ust 1 the Publ ic Library atNorwich was destroyed by fire. I t had been

founded over a century, and contained more than volumes. The depart

ment of local archaeology was Spec ial ly valuable, and many of the books so nu

lrappily lost can never be rep laced .
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THE expedition of Mr C. E. Borchgrewink to the Antarctic is to sai l ear ly

in October on board the ‘ Southern Cross,’ bu i lt by Mr Col in Archer, arch itect
of the

‘ Fram .

’
The sc ientific staff includes Sub -L ieutenant W i l l iam Colbeck ,

and Mr Lou is Bernacch i of the Melbourne Observatory, as magnetic
oflicers ; D r Herlof Klo

’

vstad of Chr istian ia Observatory, as medical oflicer ;
Messrs N icolai Hansen and Hugh Evans

,
as zoologists and col lectors.

THE Egyptian Geological Survey proposes to attack the Pen insu la of Sinai
dur ing the com ing winter . From D r W . F . Hume

, who, w ith Mr Skil l as
topographer, wi l l survey regions as yet l ittle explored, we look for some in

teresting results.

THE Congo Independent State intends to make a thorough sc ientific survey of

Tangany ika. Twenty observation and exper iment stations have already beenbu i lt, and col lections wi l l be made of the flora
,
fauna

,
and geological spec imens.

The resu lts have to be publ ished at Brussels in a new per iodical, the Scientific
Annals, which w i l l appear every six weeks.

AN expedition is being fitted out in Amsterdam for the zoological , botan ical ,
and oceanograph ic exp loration of the waters of the East Indian Arch i pelago. The

leader w i l l be Dr Max Weber
,
professor of zoology at Amsterdam Un iversity . He

wi l l be accompan ied by MrsWeber, who wi l l have charge of the botan ical section
of the researches

, and by Dr J . Versluys and Mr H. F . Nierstrasz , who wi l l
ass ist in zoology‘

.

THE German deep
—sea expedition

,
on the SS .

‘Valdivia,’ of the Hamburg
American L ine, Captain Krech , left Cuxhaven at 8 P .M. on August 1st, and crossed
to Grarrton . Some successful trials of the apparatus were made on the way . The

sc ientific staff consists of Prof. Chun of Lei p z ig
,
director Prof. Sclrirnper of Bonn

as botan ist
,
Drs Apstein and Varrhoffen of K iel, and Dr Braem of Breslau, aszoologists D r G . Schott of Hamburg as oceanographer Dr P . Schnridt of Lei pz ig as chem ist. Navigating officer Sachae, Dr Bachmann of Breslau as bacteriologist and medical officer . Non —official members are the zoologists, Dr Brauer of

Marburg a/L. , and Dr zur Strassen of Lei p z ig and Mr F . W inter of Frankfort,
as draughtsman and photographer . The laborator ies and cab ins are spac ious and
adm irably fitted up, and the Ship is supp l ied w ith a fine sc ientific l ibrary . On

the even ing of August 4 the Valdivia again sai led for the Faroe Channel she wi l l
pass round the north of Scotland

, and then go down to Cape Town , where she is
due towards the end of November .
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and because conditions are usually more powerful , and necessari ly operate for shorterperiods of time, when under man

’

s direction than in nature, so variations should be
correspondingly less definite in the domesticated forms of l ife.

Th is position also destroys the force of the two chief arguments used against Natural
Select ion by demonstrating that it is itself able to induce thosef avo urable variations, which
it subsequently selectsf rom. Firstly, it is urged that Natural Selection being unable toproduce definite variations must be dependant on some other factor until the

var iations are suffic iently far advanced to be of selective value
,
and it is therefore in

competent to solve the most important question in the formation of spec ies secondly
,

the number of coinc idences, which are necessary to perpetuate any given favourable var ia
tion 0 11 the assumption of indefinite var iability, are so great that Natural Selection must

be regarded, at best, only as a subordinate factor . By showing that, if natural selec
tion acts at all

,
it must tend to produce defin ite variations , these two objections arelargely overcome, and the f acts adduced by the Neo-Lamarck ian school easi ly accounted

for . Hence with two competing theories to explain spec ies formation
,
it becomes neces

sary to make a further appeal to facts to determine the value of each .
I feel so convinced of the importance of this aspect of the subject that I should be

sorry if any want of c learness on my part at all obscured the point at issue.J . LI ONEL TAYLER .
THE GROTTo, HAMPTON-ON-THAMES.
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NOTES AND COMMENTS
WANTED

,
AN ED ITOR

I T is with the deepest regret that we find ourselves compel led to
announce a step which may ,

we fear , resul t in the cessation of this
Rev iew at the close of the present year . For a time that, as the
history of journals goes , is short

,
but that , when taken from the l i fe

o f individuals in its most ac tive period,
appears long indeed

,
we have

endeavoured to maintain the fortunes of N atural Science. The

labour that this has entailed has undoubtedly been one of love ;
but, as years advance , responsibil ities increase, and the time at the

d isposal of those who conduc t this Review becomes less . We have
therefore dec ided to discontinue the edi ting of Natural Science after
the next December number.

I t may be imagined that we do not take this step withou t
anxious del iberation . We bel ieve ourselves , and we are told by
others , that Natu ral Science has fi lled a place in sc ientific journalism
o ccupied by no other per iodical , at least in this country . We have
endeavoured to be independen t , an aim that i t is often difficul t to
a ccomplish . W e have sought to praise the good because it was

good, and to censure the bad because i t was bad. And i f censure
has sometimes seemed to overbalance praise, let the truism be

remembered that there is far more bad than good in the world.

W e have endeavoured to be impar tial and to bow to no authori ty
s ave justice and reason ; but we have also tried to recognise that
our ideas of justice and reason m ight not always be those of other
people. Hence we have al lowed a free field to the champions of

v iews unorthodox as well as orthodox . The reproach of omn isc ience
a nd in fal libility has , i t is true, been laid to our charge. But these
s ins of a private individual are the virtues of an edi tor . They may

b e accounted for by the fac t that we have had freely placed at our

disposal the pens of many , i f not most
,
of the em inent biologists

a nd geologists of the day ,
wi thout distinction of national ity . To all

o ur contributors , those whose names have been published
,
and those

who have helped in the less grateful task of furn ishing unsigned
.comments , we tender our heartfelt thanks.

We have said this much in praise of Natu ral Science, because
w e bel ieve that a journal of this nature should not be allowed to

drop altogether . We are prepared to hand i t over , with all stock ,
a ppur tenances , and goodwill , to any sc ientific man who is prepared
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to relieve us of all responsibility and to continue i t as an indepen

dent journal . We had rather see i t con tinue in other hands than
drop out of existence al together, and we bel ieve that our Opin ion
will be shared by most of our readers . Now is the time for expres~
sions of admiration and sympathy to be translated into prac tical aid.

THE B IOLOG ICAL EXH IBITION AT BRISTOL

AMONG . the features of the Br i tish Assoc iation meeting that held
out promise of novel ty and in terest was the widely-advertised
Biological Exhibition arranged at the Zoological Gardens, Clifton .

At 3 RM. on September 8 th , the entrance to the grounds was

crowded by those who came to hear and see Sir John Lubbock
open the exhibition . These numbers can hardly have been
expected by those responsible for the arrangements

,
and it

resul ted that Sir John was seen by few and heard by fewer .

The exhibition i tself was attrac tive in many ways, and
,
con

sidering the in tense heat of these few days
,
remarkable as a

tour de force ; but to the biologist it was rather disappoin ting .
The greater part of i t was a flower-show ,

to which many lead
ing firms of flor is ts contributed. I n this sec tion the exhibit of
most sc ientific interest was that of D r E. J . Lowe, who showed
beau ti ful examples of rare ferns

,
with crossed varieties of double,

triple
,
and quadruple parentage. The zoological sec tion contained

a somewhat m iscel laneous lot of exhibi ts
,
and i t was c lear that the

comm ittee had been preven ted by the usual considerations from
exerc ising that stern selection which alone could have maintained
the desired standard. We

,
who are not thus hampered,

need on ly
mention the fol lowing — D r J . A . Norton of Br istol showed c lu tches
contain ing cuckoos’ eggs , in i llustration of the various foster-paren ts ,
also a series of robins’ nests with cuckoos’

eggs
,
intended to elucidate

the problem whether there be any variation in the egg according to
the nest in which it is laid ; Mr C. K . Rudge of Cl ifton , var ious
nests of Bri tish birds

,
with an analysis of the materials from which

they were formed. Mr G . C. Griffi ths of Cli fton had an interesting
l ittle case con tain ing hybrids of Lepidoptera, examples of mimicry
of plants by Lepidoptera (eg. Kallina inaeliis, the I ndian leaf
bu tter fly and its allies) , and instances of protec tive and aggressive
resemblances among Orthoptera. Mr H . A . Francis of Clifton
showed spec imens of local wasps and wild bees , with examples
of protec tive m imicry of the same by other insec ts. Professor
E. B . Poulton exhibited the proof qu ite recently obtained by Mr

Guy A . K . Marshal l
,
that P recis octavia-natalensis and P . sesamus

are but seasonal var iations of the same spec ies the parent spec i
men , here exhibited, of the form P . octavia-natalensis laid three eggs
on February 2 7 , 1 898 ; on Apri l 1 5

,
one of these produced a P .
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deposi ts of guano are becom ing exhausted, and our final resource,
the n i trate-fields of Chile, cannot last more than fi fty years , even i f
the demands upon them be not increased. The solu tion preposed
by Sir William Crookes is the formation of n itrate by the com

bustien of the atmosphere. This can be effec ted, he says, by passing
a strong induc tion curren t between terminals. By u tilising natural
sources of power , an elec tric current may be obtained that will
enable n itrate of soda to be produced at less than £ 5 per ton ,

two

thirds the price of Chile n itrate.

THE MYSTERIES OF MATTER
THE second portion of the Presidential address was in teresting
chiefly for its speculations on the consti tution of matter . Here

Sir W i lliam adduced the various recent discoveries confirmatory of
his own v iews

, so long Opposed
,
as to the existence of molecu lar

streams of electrified radiant matter . The task of the future is to
render available the energy contained in matter that to out-ward
appearance is qu iescent. The

‘ phosphorescence of uran ium
,
and in

a h igher degree of the newly discovered polonium ,
is due to its

power of extrac ting such energy, however that power be explicable.

A new application of the pr inc iples that underly his theory of

radiant matter has within the last few weeks enabled Sir W illiam
Crookes to add another to his remarkable successes in the frac
tionation and spec trographic study of the rare ear ths. He believes
that he has demonstrated the existence of yet another element

,

which he terms Monium,
because the l ines of its spectrum stand

alone
,
almost at the extreme end of the u ltra-violet.

These far -reaching speculations as to the existence of energy
,

barely thinkable and yet capable of investigation , of measurement,

and of utilisation
,
naturally led Sir W illiam Crookes on to the most

debateable and most con fessedly speculative part of h is address .

To his previously published statements on the subjec t of psychical
research

,
he adheres . However far we may accompany or lag

behind Sir W il liam in ac ceptance of the alleged phenomena of tele
pathy , this at least we must recogn ise in his words the bel ief on
the one hand that the enqu iry has not yet reached the sc ientific
s tage of certainty ; on the other hand,

that any explanation will be
an extension of theories of the constitution of the mater ial un iverse
already widely held and serving as the basis of ac tual experimen t .
W hether the suggestion

,
which we imagine to be implied, that

telepathy is analogous to wireless telegraphy be accepted by physi
ologists matters l ittle. W e bel ieve that it is r ight of Sir W illiam
Crookes to allude to these matters from the President’s chair , since
we think that for their investigation is demanded the co-operation
of the keenest intellec ts in all branches of sc ience. To ignore the
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subject would be — not only for Sir W il liam Crookes an act of

cowardice .

"

STEREOCHEM ISTRY AND V ITALISM
I N connec tion with the above remarks

,
i t is interesting to note that

the Presidents of the Sec tions for Mathematical and Physical
Sc ience and Chem istry — Professors Ayrton and Japp— deal t with
subjec ts which m ight equal ly wel l have been considered in the

Biological Sections , while the Presiden t of the Zoological Section
applied to certain biological problems the methods of mathematics .

P rofessor Ayrton described certain interesting exper iments on the

smells of substances . Professor Japp considered certain fac ts of

stereochem istry in their relation to the fundamental problem of l i fe .

He pointed out that al l inorgan ic compounds were symmetric , and
that the forces produc ing them were either symmetr ic , or , i f asym
metr ic , then asymmetr ic in two opposite senses. Compounds of

one— sided asymmetry originate with the l iving world
,
and are on ly

known to be produced by some selec tion in which l iving organisms

must directly or indirec tly take part . I t is of course possible that
some day the isolation of asymmetr ic compounds may be proved
possible withou t the in tervention of even the directing intelligence
of the chem ist in his laboratory . Professor Armstrong

,
who spoke

after the address
,
ev idently thought that this wou ld be proved before

the next meeting of the Br itish Assoc iation in Bristol . W e are as yet

on ly on the threshold of the problem
,
and fresh methods of invest i

gation or fresh con ceptions may upset the prophec ies of to-day.

For the present , however , Professor Japp has done good service in
setting before us one of the di fficul ties to be overcome before the

vi tal istic hypothesis can be rejected.

THE NEED OF NUMERICAL INVESTIGATION IN B IOLOGY
PROFESSOR WELDON,

choosing a subjec t which the ordinary naturalist
is apt to consider -

abstruse and un inv iting
, succeeded in delivering

an address that both for con tent and exposition was one of the

successes of the meeting. Entitled,

“ Some objec tions to the theory
of Natural Selection ,

”

it was in the main an attempt to expound to

biologists the modern doc trine of chance, and to Show that the

variations which ac tually occur in the an imal wor ld are nei ther
more nor less defini te than those which resul t in the tossing of

ha
’

pence or the casting of dice ; further , that these ‘

chance varia
t ions ’

do afford sc0pe for the action of Natural Selec tion in a way

that admits of accurate measurement . The instance taken was the
var iation in frontal breadth of Carcinus mam as from a particular
patch of beach in P lymou th between 1 893 and 1 8 98 . I t was

shown that the frontal breadth was diminishing at a. rapid rate in
this particular race , and ev idence was adduced to prove that th is
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was due to the selec tive ac tion of an increase of silt in the water .

Professor W eldon urged the necessity of extending as widely as

possible th is kind of numerical study . The difficul ty of the theory
of Natural Selec tion lies in the postulate that in any given case a

small dev iation from the mean charac ter will be suffic iently usefu l
or suffi c ien tly harmful to affec t the race. But determination of the

deviation and of its effec t on the death-rate is often possible.

Whenever possible i t is our duty to make it.

“Numerical know
ledge of this kind is the on ly ultimate test of the theory of Natural
Selec tion , or of any other theory of any natural process whatever .

”

MORPHOLOGY
PROFESSOR BOWER,

in his address tO the Section of Botany , placed
before his hearers the princ iples of modern morphology , and dis
cussed the lim its of their application . He advocated the establish
men t of c lassifications upon purely phylogenetic grounds. The

attempt is beset with difficulties of all kinds, but it is the only
goal of the taxonom ist . Now this transference of our poin t of

v iew from mere Similar i ty of struc ture to questions of the origin
of each structure brings in to still greater relief the ever more

complicated problems of homology. When we find that organs ,
structurally simi lar , have been independently developed in totally
differen t races , how far can we consider them homologous ? Ought
we even to cal l them by the same names ? The difficul ties are

man ifest enough in every group of an imals and plants ; but often
they are complicated by an al ternation of generations , in which
c ase the use of identical terms for organs that arise at absolu tely
different stages of life-history is apt to give r ise to serious mis
c onception .

Taking the case of leaves for the purpose of il lustration
,
we

may contemplate the following possibil ities (a) A possible origin
of two homoplastic ser ies of leaves in the same plant , and the

same generation (P liylloglossum) ; Two homoplastic series in the
same plant, but in di fferent generations (Lycopoclium cernuum) ; (c)
a possible distinc t or igin of homoplastic leaves in distinc t phyla, but
in the same generation (sporophyte of ferns , lycopods , equ iseta) (d)
a distinc t origin of homoplastic leaves in distinc t phyla, and distinc t
generations (eg. leaves of Bryophyta and of P teridophyta). Now

Homology has been used in an extended sense as including many , or
even all

,
of these categor ies . I t seems plain to me that this collee

t ive use of the term homology carries no distinc t evolu tionary idea
with it ; i t indicates l i ttle more than a vague Similar ity ; the word
will have to be ei ther more str ic tly defined or dropped. The old

categories of parts based upon the place and mode of their origin
are apt to be split up i f the system be checked by views as
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pages fi lled with theory and bristl ing with technical terms. D r

Goebel , professor at Mun ich U niversity , is to be congratulated on the

attempt in his recently published Organograpliie cler Pflanzen (part
1 ) (Fischer, Jena) to c lothe and breathe the breath of l i fe into
those dry bones . Taking his text from Herbert Spencer when
insisting on the interdependence of struc ture and func tion , and the

impossibi l ity of giving any true explanation of natural phenomena

withou t keeping in view this co-operation , he puts before us a

system of morphology based on physiology and biology . As in the

case of most reformers he sometimes goes too far . Few botan ists
will follow him , when , for instance, he sets aside en tirely homologies
of stem and leaf—struc tures , preferring instead physiological analogies
as a basis of terminology .

Notwithstanding such occasional examples of over-zealousness,
Prof. Goebel ’s book is a most useful addition to botan ical literature,
and should be read and marked by all advanced studen ts and

teachers of botany . The
“

subject matter falls under five sec tions ,
namely , general segmentation of the plant-body symmetry relations ;
difference in formation of organs at di fferent stages of development

young forms
,
mal formations and their significance for organography ;

and influence of correlation and external stimul i upon form . W e are

espec ial ly glad to note the c lear-headed treatment of the sec tion on

mal formations which have been too much pressed into the service of
morphology . Mal formations , which by the way cannot be Sharply
distingu ished from var iations,_fol low certain laws , and are either in
herited or caused by external fac tors. The study of monstrosi ties
lends support to Sach ’s theory of ‘ Stoff und Form

,

’ which insists
that differences in form of plant-organs are based on differences in
mater ial , and that alterations of form are due to al terations in the

nutritive processes.

RIND FUNGUS AND SUGAR CANE

THE Experimen tal Fields Station at Skerretts School
,
An tigua

,
has

just issued a report by Messrs Franc is Watts a nd F. R. Shepherd
on the resul ts obtained in the experimen tal cultivation of the Sugar
Cane. These are a continuation of those which have been conducted

since 1 8 9 1 , and comprise a study of a number of varieties of cane

which have been established at the station for six years, an attempt
to introduce additional varieties

,
and a record of resu lts obtained on

the applications of various manurial substances to the Bourbon cane

in the hope of ascertain ing the manurial requirements of the sugar
cane under the conditions prevailing at Skerretts.

The chief result seems to be that the Rind fungus (Tr iclzospliaeria)
is a Spec ific disease, because i t cannot be attributed to a defic iency
of l ime in the soil as some wri ters have suggested. The disease
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often occurs in places where the soi l contains carbonates of alkaline
earth equal to 40 or 5 0 per cen t of carbonate of lime. As a

general rule the authors seem to have found that the addition of

N itrogen ei ther as Sulphate of Ammonia,
N itrate of Soda, or D ried

Blood,
or of Phosphates (mineral or basic rather than superphos

phate) is benefic ial , but at presen t i t is very di fficu lt to draw
defini te conc lusions .

AGRICULTURE IN THE UN ITED STATES

THE excellen t year-book of the US . Department of Agricu lture
( 1 8 97 ) of which we have recently received a copy shows a useful
departure from the usual form . I n addition to the miscellaneous
papers, eighteen in number

,
there is a series setting forth the work

of the several bureaus and divisions
,
under the general title Work

of the Department for the Farmer .

”

No better means could be

dev ised of proving to the American people, and peoples general ly ,
the enormous advantages of such a department equ ipped with the

best scientific experts that can be procured, and the great saving to
the nation financ ially. Take for instance the first on the l ist

,
the

W eather Bureau,

’

the work of which in relation to prac tical agri
cu lture fal ls under three heads : ( 1 ) The forecast services for pre
dic ting storms

,
cold waves

,
and frosts . (2) The river and flood

service for predic ting floods . (3 ) The c l imate and crop service for
recording and presenting the detai ls of c l imate and the weekly and
monthly conditions of crops. Bes ides the 1 5 0 paid meteorological
stations there are no less than 3000 voluntary observers , the

majori ty of whom ,
under the liberal pol icy of the Government, have

been presented with standard instruments . By a wide distribution
of weather forecasts and warn ings , together with suggestions for

m inimising the injury arising from sudden meteorological changes
or disturbances, creps, stock or proper ty is saved each year many
times exceeding in value the cost of the departmen t .

The department of Botany refers to its work in introduc ing
forage-plants suitable to the various parts of the country , in investi
gating fungous diseases of plan ts

,
in exposing the adul teration of

seed,
&c . The subjec t of weeds has been taken up with good

resul ts chiefly by preventing their introduc tion into unin fested parts
of the country . Through a large number of correspondents the

departmen t is kept informed as to the distr ibution of the worst
weeds , and maps showing at a glance their present range are con

struc ted and kept on file . When information is received that one
of these weeds has been found far beyond its known lim its the local
authori ties are advised and the importance of promptly destroying
i t suggested, together with means by which the destruc tion can be

accomplished. I n this way the Russian thistle
,
which in 1 893
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damaged the wheat crop of the W est to the exten t of

to has been kept out of Cal ifornia. Besides these two
there are seventeen other papers by which the different bureaus and

d ivisions equally justify their existence . One of the most usefu l
i tems of the work of the depar tmen t is the wide di ffusion of its

publications . Hal f a m ill ion copies of the present report are dis
tr ibuted

,
and the total number of publications issued during the

past year was aggregating over copies. Yet the

Secretary complains that he cannot nearly meet the growing
demand, and asks for an increased appropriation .

Perhaps some day we shal l have a D epartment of Agriculture on

s imilar lines. I n the meantime we would advise all who are in

terested in the appl ication of sc ience in th is direc tion to buy or

borrow a copy of the U nited States Year-book .

RECENT WORK ON THE FORAMINIFERA
SINCE our note appeared in June last a great number of papers have
come to hand . Foremost among these is one by R. M. Bagg , on
“ The Cretaceous Foram in i fera of New Jersey (Bull . US. Ceol .

Survey ,
No. This paper, we bel ieve ,

may be considered as the

first ser ious paper on the group which has appeared in America, and

is , moreover , wel l i llustrated,
and wel l edi ted. Bagg lists and

desc ribes about 1 1 0 forms, of which 6 are considered new. The

work has been done from a zoological
,
not palaeon tological , stand

point
,
and deserves warm praise. On the whole, we prefer Chapman

’

s

Vitr iwebbina to the word Vitrewebbina u sed by the author . Chap
man

’

s c on tr ibu tion to recen t literature deals with a new form from
Torres Strai ts , which he calls Haddonia

,
one of the Lituolidae,

related possibly to Ruper tia . The paper appeared in Journ . Linn .

Soc. Zool . , vol . xxvi . I n the Jour nal of theRoyalMicroscopical Society ,

1 8 98 ,
pp . 2 5 8 -26 9

,
is a paper by that careful wr iter , F. W . Mil lett

o f Marazion ,
whose work , unfortunately , we so rarely see in print .

I t is
,
however , one of a series , which the Microscopical Society may

well be congratulated upon having secured. Mr Millett deals with
the Foraminifera of the Malay Arch ipelago ,

from material from
thirty stations collec ted by Mr A . D urrand. At presen t only the
Miliolinae have appeared

,
but there is promise of a series of espec ial

value ,
and one which should be doubly welcome to those investigat

ing the structures of Funafut i and Christmas I slands . The region
from which this r ich material comes was prac tically un touched by
the Challenger .

”

D r Al fredo Silvestri publishes in the A tti of the A ccademie di

Scienze A cireale
,
vol . vi ii . , a Con tr ibuzione al lo studio dei Fora

min i fer i Adriatic i
,

” part 1 of which appeared in 1 895 . The work
is the more valuable as i t is the first thoroughly systematic descrip
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the sudden appearance of a breed was believed to be the cause of a

kinde of pestilen t feaver . Records of the insec t , during nearly
two centuries, over the eastern and central States

,
have shown that

there are two races
,
a nor thern with a seventeen -year , and a sou thern

with a thirteen -year li fe-cyc le. A number of breeds of each race

have been registered,
and their distr ibution being known ,

the future
occurrences of the insect can be accurately forecast for the various
distric ts. Careful observations of the larval and nymph stages have
been made, and the changes undergone by the insec t dur ing its long
underground l i fe have been traced. When developmen t is com

plete the nymphs of a breed leave the ground almost simul taneously ,
and an alarming swarm of cicads is the result. The per fec t insects
l ive but a few weeks , and are believed to take no food. The female
makes cu ttings in tree-twigs wherein She deposits her eggs ; the
newly hatched larvae fal l to the ground and burrow immediately.
The injury caused by the cicads is almost confined to their egg-laying
inc isions though the larvae and nymphs suck sap from the roots of

plants , their slow rate of growth and feeding preven ts them from
doing much damage. The l ife-cyc le of this c icad is longer than that
of any known insect , but Mr Marlatt makes the probable suggestion
that other larger Spec ies of the family m igh t be found to have even
longer larval stages

,
cou ld the course of their generations be

accurately followed.

THE LARVA OF PELOPHI LA

IN par t 2 of the Transactions of the Entomological Society for the

presen t year (pp . 1 33 Messrs W . F . Johnson and G . H .

Carpenter make a con tr ibu tion to the neglec ted subjec t of the li fe
history of the Coleoptera

,
by descr ibing with figures the grub of the

ground-beetle P elophila borealis, which they have discovered in I re
land. The larva agrees with those of the beetle’

s nearest relations
— Nebr ia and Leistus — in possessing a pair of long , mobile cerc i at
the hinder end of the abdomen ,

apparently a pr imi t ive charac ter .

The head of the P clophila grub , however , is broad and quadrate, and
the legs short, contrasting with the rounded head with constricted neck
and long legs of Nebr ia and Leistus

,
and in these respec ts recalling

the struc ture of more general ised carabid larvae.

FLAT-F ISH OF SOUTH AFRICA
MR J . D . F . G ILCHRIST , who was recently appointed Marine Biologist
to the Governmen t of Cape Colony

,
is publishing in separate papers

descriptions by var ious Spec ialists of the material which he col lec ts.

These are entitled ,

“Mar ine I nvestigations in South A fr ica. Depart
ment of Agriculture , Cape of Good Hope.

” We have received a.

copy of a short paper on the Flat Fishes by Mr G . A .

’

Boulenger .
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I t conta ins the description of a spec ies new to sc ience, and descrip
tions of the five other spec ies prev iously known from the coast of
South A frica. The new spec ies is an Arnoylossus , and receives
the name A . capensis. I n these descriptions , as in many others
published by the systematists of the Br itish Museum of Natural
History , gener ic charac ters are unnecessarily repeated, and no

attempt is made to point out the characters which distinguish the
spec ies from its nearest all ies. The new A rnoylossus is desc ribed
from a single spec imen 1 6 cm . long . The sex of the spec imen is not
stated,

nor is any mention made of the dep th at which it occurred .

Consider ing the interest that has been exerted by the sexual dimer

ph ism of the B ri tish A rnoylossus, some reference to the subjec t
might have been expected in the defin ition of a new spec ies of

the genus . I n the case of the other spec ies , beyond the statement
of the spec ific charac ters , no details c oncerning the spec imens are

given . I t is to be hoped that other spec ialists who undertake the
examination of D r Gilchrist’s collec tions will describe the specimens ,

and not merely identi fy them ,
and will give Spec ific defin itions.

A NEW I CHTHYOSAURUS
A FINE skeleton of I chthyosaurus has recently been uncovered in a

quarry in the Lower Lias at Stockton
,
a v il lage near Rugby . The

owner , Mr Lakin ,
commun icated with the authori ties of the Bri tish

Museum (Natural History) , to which insti tution he has presented
the spec imen ,

and arrangemen ts were made for careful ly extrac ting
i t without disturbing the relative posi tion of the bones . The an imal
l ies in a c layey band

,
which , is un fortunately

,
un favourable for the

preservation of any traces of the outlines of the soft parts such as
occur in the spec imens descr ibed by Fraas . The only parts of the

skeleton wanting are portions of the pelv ic and pec toral girdles and

some small bones of the paddles . The total length is about 1 8 ft .
The quarry is said to have been v isi ted by thousands of people,
most of whom ,

no doubt , would not have taken the smal lest notice
of the skeleton had it happened to be in a glass case. The atten
tion of some of these en thusiasts might perhaps be profitably
directed to the County Museum where there are many fine fossils.

A NEw D INOSAUR
ANOTHER still more important find of reptilian remains has recently
been made by Mr A . N . Leeds , whose col lec tions of vertebrate
remains from the Oxford c lay are so wel l-known . I n this case, a

large part of the skeleton of a gigantic D inosaur has been obtained
,

inc luding a ser ies of twen ty -six caudal ver tebrae, sixteen feet
long , a hind l imb, the femur of which is four feet Six inches long ,
par ts of the fore l imb and of the pec toral and pelv ic girdles. I t is
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to be hoped that fur ther excavations will lead to the discovery of
other bones , and particularly of the Skull . The parts at present
known indicate the existence of a dinosaur ian reptile which seems to
be c losely related to the Amer ican genus Diplodocus and to the well
known Cetiosaur us and Ornithopsis of th is country . In fac t i t is
possible that it wil l be found that all these genera are almost
identical .

THE EXHIBITION or EXTINCT VERTEBRATES
FROM the Annual Report of the American Museum for 1 897 we

learn a good deal as to the methods employed for famil iar ising the
public with the skeletons and external forms of the great extinc t
vertebrata. I n this Report atten t ion is especial ly called by means
of photographs to a skeleton of an Upper Miocene Rhinoceros

,
in

which the perfec tion of the beau tiful methods employed by Mr

Adam Hermann are wel l seen . The entire Skeleton is supported by
steel rods which pass through the centre of the bones , only the two
main supports being v isible. This gives a very str ik ing effec t , and
seems a desirable method, provided the bones themselves are dupli
cates and not types . W e are of the opinion , however , that dupli
cates and only duplicates Should thus be treated, and consider that
descr ibed or figured Spec imens, or unique things , should never be
sac rificed ,

for when once a bone is pierced and moun ted i t is inacces
sible to the studen t , to whom i t is of far more importance than the

general public , who are qu ite satisfied with a plaster cast to look at.

The plasterotheria of our museums are admirable as teaching objects ,
but the anatomist wan ts to handle and exam ine the real bone, and
such Should never be mal treated in any way . The mount of

Phenacodus in the American Museum is an admirable example of

what we mean ,
for there every bone can be removed for purposes

of study . Among the plaster reproductions of external forms of

an imals this Report i llustrates Agathaumus, Hadrosaur us
,
IVaosaurus

,

and a highly amusing representation of a combat for the diamond

bel t between J.L.

— we beg pardon— Megalosaurus (Laelaps, Drypto
saurus) ayuilunyuis and another of its kind, which is very real , and
would

, could i t possibly be seen at the Aquarium ,
draw immense

houses. The atti tude of defence of the recumbent dinosaur is very
striking

, and the terrific lunge possible of the hind legs m ight fairly
convert the attacking creature into a constellation .

CRETACEOUS ROCKS IN WEST GREENLAND

DAV ID WHITE and Charles Schuchert accompanied the Peary Arc tic
Expedi tion of 1 897 to the Nugsuak pen insu la, West Greenland .

They have now published a paper describing the Cretaceous series
of that local ity (Bull . Geol. Soc. Amer . ,

ix .
,
pp . 343- 3 6 8 , pls. xxiv.
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more closely to the higher Cretaceous floras , such as that of the

Laramie . The Patoot series may perhaps be safely interpreted as

constituting a palaeontological as well as sedimen tary transi tion
from the Atane series to the Tertiary . The thickness of the Atane
and Patoot series (Senon ian) is not less than 1 300 feet and may

considerably exceed this.

TERTIARY AND LATER GEOLOGY or W . GREENLAND
MANY plan ts from

‘

Atanikerdluk were referred by Heer to the

Miocene, but are now general ly adm itted to be Oligocene
,
and

Messrs White and Schuchert suggest that they may even be of

Eocene age. They further remark that the distinc tion between the
floras of Heer

’

s three Cretaceous series rests largely on minutiae of

systematic descr iption that cannot be upheld
,
a View that will

doubtless be Shared by most palaeobotanists .

There is some evidence for Tertiary erosion west of N iakornat .
A fter this the en tire region was covered by a great number of super
imposed

,
approximately horizontal, non -columnar basal t beds of

varying thickness and of great exten t . Frequen tly 3 000 feet of
this basal t cap remains , while at K ilertinguak (6 25 0 feet above
t ide) over 4 000 feet is preserved. I n certain regions numerous

dikes in tersec t at varying angles the Cretaceous , Tertiary , and even
the lower portion of the basalt cap,

and are frequently found both
forking and intersecting. I ntruded basalts are not rare

, espec ially
in the Tertiary . The peridotite in trusive beds, abou t 3 5 0 feet
thick, behind Kaersut

,
are probably of Ter tiary age, as are also the

o ther high intercalated basalts . At the time of the great elevation
o f the region

,
probably in the late Tertiary , the basal t cap, which ,

judged by the developmen t on Unbekanntes I sland, may have
exceeded 7 000 feet in th ickness

,
most probably extended north

wards in an unbroken Sheet from the sou th of D isko I sland to

beyond the Svartenhuk peninsula
,
a distance of 2 5 0 miles.

The dissec tion of this great basalt sheet, the development of the
Vaigat, the Umanak fiordal system , the isolation of D isko— in fact,
approximately the presen t land topography of this coast— were
accomplished at a much greater elevation dur ing P leistocene time.

Evidence of post-P leistocene subsidence, with Arc tic c l imatic condi
t ions , is found in the presence of recent Arc tic mar ine shells occur

r ing in terraces at an elevation of from 1 00 to 1 5 0 feet above tide.

I n the old crystal line region
,
much farther sou th , the terrac ing is

said to extend to 300 feet above tide. The exten t of the more

recen t uplift is not known
,
since the retreat of glac iers , the inun

dation of anc ient dwelling-si tes , and the records of tide-gauges
poin t to present downward movement observable within histor ical
t ime.



The Species , the Sex ,
and the Individual

PART I I .

HAVE been discussing charac ters that are related to sexual court
Ship , but among charac ters confined to one sex there are others

which are connected with other ac tions . For instance, there are strue
tural peculiarities which are on ly employed in combat. Among the
most highly developed of these are the antlers of s tags. I t cannot
be disputed that these are the spec ial

,
apparently the on ly weapons

of the stag , and that there is no stag in a s tate of nature which does
not regularly follow the prac tice of duel ling withou t any variation
in the arms employed. But those who consider that the evolution
of the antlers is su ffic iently explained by the constan t victory and
survival of the stags which have them most developed, leave out of

view important problems -Firstly
,
why do the antlers on ly begin

to develop when the s tag becomes mature ; Secondly , why are they
renewed every summer

,
and drop off again in spring ? I n relation

to these problems it is at least significant that the males only fight
when they begin to breed, and, when mature , only in the breeding
season,

which is l im i ted to the autumnal months . AS the fighting
of stags is fierce and frequent, i t is qu ite possible that the irr i tation
due to butting with the forehead was the exc i ting cause in the

beginn ing
,
and has been ever since

,
of the remarkable outgrowth of

bony tissue which forms the antlers . I f this were so,
i t would be

physiologically intelligible that when the stimulation ceases at the

end of the butting season and the c irculation becomes less ac tive ,

the bone should cease to grow ,
should become dry and brittle

,
and

then the antlers shou ld ei ther drop off of their own accord,
or

be inten tional ly broken off by the stag. Next season a renewal of
the fighting would cause a renewal of the growth . My theory is ,
that stimulations periodical ly repeated, physiological ly cause periodi
cal phenomena oi growth , and that these rhythmical processes of

growth repeated in successive generations u ltimately become heredi
tary . I t is , or has been ,

a current bel ief that effec ts so caused are

not inherited ; but such inher itance has not yet been proved to be
impossible. I am only attempting to show that the fac ts seem to

lead inductively to the conc lusion that struc tural evolution has

R
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been largely determined by the direc t influence of stimu lation on

growth .

I n the reindeer , and in the bovine an imals
,
the horns are

developed in both sexes , and appear at an ear lier age ; those in
the reindeer, however, are also periodically Shed, and consist of

bare bone , while those of the Bovidae are permanent and are

encased in cornified skin . I do not know whether the young
males and the females of the reindeer fight

, or whether there is

any other Spec ial habit in them to explain the developmen t of their
horns, but in the bovine animals i t m ight be suggested that the
same stimulus of butting is applied less v iolently and not with the
same regular periodic ity , and therefore has led to more permanen t
growth .

A br ief consideration of the third kind of struc tural differences
is now to be undertaken

,
namely

,
differences in the struc ture of the

same individual at differen t per iods of li fe. This is
,
in some respec ts

,

the most important of the three kinds I have defined, for i t is in
separably connec ted with the other two. We cannot investigate the
o rigin and cause of the di fferences between kinships , or between
members of the same spec ies , without studying the transformations
o f the individual

, for these differences ar ise as alterations in the

developmen t of the individual .
Now the embryos of the higher ver tebrates all exhibit certain

charac ters in common
,
in the presence of gill-arches and gill-slits

,

and in the origin of the l imbs as bud-l ike outgrowths. The great
embryologist of the beginn ing of this century , Von Baer , whose
s tudies were direc ted princ ipally to the higher vertebrates, formul
a ted the general isation that an imals of different c lasses resembled
«each other c losely in the ear lier stages of their development, and
d iverged more and more as they progressed toward their final form .

This remains true of the higher c lasses of ver tebrates — reptiles , birds ,
and mammals. When the doc tr ine of evolution became paramount ,
and i t was seen that the comparative anatomy of the higher verte
brates obviously pointed to their common derivation from ancestors
which were essentially fishes

,
the resemblance and the struc ture of

the embryos were attributed to the retention in these embryos of the
essential charac ters of the fish . The generalisation of Von Baer was
therefore changed into another, to wit , that in development the in
d iv idual passed successively through the stages of its ancestors to
arrive at its presen t final condition . Haeckel gave great public i ty
to this doc trine, calling it the biogenetic law,

and formulating i t in
the terms that on togeny , or the development of the indiv idual , is a

repetition of phylogeny
,
or the evolution of the race. The late

Professor Milnes Marshall stil l further popular ised and e stablished
the princ iple by embodying it in another phrase, namely , that the
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The general truth is that when the habits and conditions are

differen t at different periods of the indiv idual li fe
,
then , and to a

proportionate degree, wil l the struc ture of the indiv idual be different
during those per iods . I t may be said that this is merely another
way of stating the pr inc iple of adaptation as the resul t of natural
selection , the most advantageous variations being selec ted at each

stage of li fe separately . But my con tention is that , i f there is not

suffic ien t evidence of the occurrence
,
apart from the influence of

habits and condi tions , of the variations necessary to explain the

other two kinds of difference, stil l less have we proof that the
changes in the struc ture of the indiv idual at differen t per iods of

li fe have been independent of the direc t influence of the changed
conditions. To my mind the phenomena of metamorphosis can

only be explained on the princ iple that the different condi t ions
acting on the individual at different periods of its li fe give rise to
and determine the direc tion of the modifications which charac ter ise
the successive stages of the individual struc ture.

Th is matter again can only be studied in ac tual instances ,

The most fami l iar case is that of the frog and other Amphibia. We

can have no doubt that the air-breathing Amphibia were evolved
from fishes

,
though we may not be able to say exactly what kind of

fishes . We have, however , var ious transitional or intermediate
forms in the lower Amphibia and in the D ipnoi or lung-fishes , which
breathe air to some exten t . Now

,
how can we conceive the con~

version of a s ingle indiv idual fish in to an air-breathing creature ,

apart from the change of condi tions
,
the breathing of air ? I t is

true that the blood can and does sec rete gases , oxygen and other ,
into a closed air-bladder , but the struc tural arrangemen ts connec ted
with the ac tion of lungs

,
cannot be conceived apar t from the

respiration of atmospheric air. W e know of plenty of cases in

which , the water being scarce or foul , fish have become capable of

breath ing air
,
in one way or another , but we have no evidence of the

occurrence of variations in adult li fe tending towards air-breathing:
struc tures in fishes which are never exposed to the air. We do not

find them ,
for instance, in fishes that l ive on the sea-bottom or in

the ocean abysses . When the fish is exposed to the air at a late
stage of its l ife

,
then its struc ture undergoes modification , first into

a lung-fish breathing both air and water , or into an amphibian that
retains its gills throughout l ife. Afterwards such a form spreads
into places where water is stil l scarcer , and i t becomes still more

modified
, so as

' to breathe air al together , and to crawl about on
'

land.

But
, at the same time, the young aquatic stage or larva is being

modified. I f we suppose that the tadpole resembles the ancestor of

the frog , i t follows that that ancestor was destitute of paired l imbs
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and of fin-rays, and that the terrestrial form of limb
,
transversely

j ointed into three segments and divided at the extremi ty into five
d igits

,
was not evolved from the fin of a fish

,
but was a new organ .

Such a view is very improbable and by no means inevi table . I t is

much more reasonable to suppose that the terrestrial limb was
evolved by the modification of the fin of a fish. The tadpole has
lost its l imbs , because in its short l i fe their use has become
d iminished. I t does not sustain i tsel f in the water , bu t fixes i tsel f
to plants by means of its suckers , and moves from one place to

another by violent strokes of its tail . I ts habits have been almost
as much

,
altered as those of the frog, and its struc ture has been

determined by its habits. Thus from an ancestral fish has been
e volved a c reature passing by a well marked metamorphosis from a

larval aquatic stage to an adul t terrestrial stage, and in each of

these stages i t has become very differen t from its ancestors .

The original reptiles were der ived from the Amphibia by a

change in the charac ter of their eggs , wh ich acqu ired large yolks
and were enc losed in tough shel ls . W ithin the shel l the larva was
retained,

never being set free in the water, and thus for the first
t ime terrestrial vertebrates became entire ly independen t of a l iquid
medium . The embryo in the latter evolution of terrestrial verte
brates has undergone var ious modifications , but the condition in

which we find it at the present day is the original larval condition
o f the amphibian ancestor

,
except so far as i t has been modified by

the conditions of development within the egg
- shel l or the uterus .

Thus the course of developmen t in the higher vertebrate is not to

be explained by the law of recapitulation
,
according to which tran

s ient embryonic stages represent ancestral structures , but by the
fac t that the embryonic stage is a larval stage which passes through
its metamorphosis before hatching or birth . The larval stage and

the metamorphosis were originally determined by the temporary
c onditions of l i fe in the indiv idual

,
and the persistence of larval

c haracters in the embryo is due to the fac t that there has been
nothing in the condi tions of embryon ic l i fe to change them .

Let us turn now to another instance
,
namely

,
the transformation

of the fiat-fishes . Perhaps it wil l be thought that there can be no ex

c use for throwing doubt upon the accepted doc trine that the larva of

these fish swimming upright in the water wi th an eye on each s ide
o f its head

,
repeats in indiv idual development the conditions of the

ancestor . But a more careful study of the fac ts shows that this
doctrine is erroneous , or at least only a partial truth , and i t must be
modified to agree with the state of knowledge at the present time.

A brief summary of the facts wil l be suffic ient to prove this.

The flounder when fi rst hatched is a minute larva not quite
gth in . in length . The right and left sides are perfec tly similar to
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one another

,
and it swims vertically in the water. But i t has no

fin -rays and no bones , a continuous fin-membrane passes along the
edge of the back round the end of the tail . The conversion of th is
larval form into the fully developed flounder takes place when i t is
from two to three months old,

and abou t hal f an inch long . When
the bones and fin-rays begin to develop

,
the left eye r ises first to the

edge of the head
,
and then passes completely over to the right s ide.

At the same time the little fish begins to lie on its side on the

ground
, and loses the power of sustaining i tsel f in the water . W i th

slight di fferences in details , the developmen t and metamorphosis
of other spec ies of fiat~fish are similar . The early condition of the

fiat-fish therefore is not that of any fully developed fish at all , but

of a fish larva withou t bones or fin -rays . I t is in all respec ts
similar to the larvae of other mar ine fishes , for instance, to that of
the mackerel or that of the cod. When the bones begin to develop
the eye begins to become asymmetr ical , and we have not the an

cestor but the flat-fish. We do not know at present whether the.

elongated fins along the dorsal and ventral edges had the same

form in the ancestor
,
and we have reason to believe they

had not so great an extent , yet they are developed direc tly , not
by gradual increase . The true reading of the matter therefore is ,
not that the ancestral condition is repeated, but that the larval
condition of the ancestor is retained

,
because the larva is

"

stil l
hatched and stil l lives in the same way ; but the structure after
metamorphosis is different because the adu l t fish has acqu ired differ~
ent habits. On the theory of natural selection we must suppose
that those indiv iduals have been selec ted whose eyes were most

symmetrical in the larval stage, and most asymmetrical in the adult
condition . But we have no evidence that among symmetrical fishes
indiv iduals occasionally occur in which one eye moves up towards
the edge of the head during growth .

“

Even i f sl ight var iations of

such a charac ter were proved to exist
,
i t would be difficul t to bel ieve

that they would be great enough to make any difference to the fate
of the individuals possessing them when the fish took to lying on the
ground. The theory of independent variation and selec tion as

applied to flat-fishes is unsupported by evidence , while the conc lusion
that the metamorphosis of these fishes is the direc t resul t of the
change of conditions is in harmony with all that we know of the

effec t of physical conditions on indiv idual organ isms.

I n these two cases , that of the frog and that of the flat-fish ,
the

larval condit ion is ei ther unmodified or less modified from the ances

tral condi tion than the adult. But in numerous other cases the

larva has been modified in adaptation to new conditions while the

adult has remained nearly the same. This is particularly conspicu
ous in many insec ts . I will not discuss at length the question of
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Bees and the Development of Flowers

ARW IN and Dr Russel Wallace maintain that the bright
colours of flowers are due to insec ts , and this view has

,

til l recently , been accepted by most biologists. But difficul ties
become apparen t as soon as the methods of insec t workers are

c losely investigated. The resul t of such investigations has been
that some natural ists (among them Mr G. W . Bulman

,
wri ting in

Natural Science, Aug. 1 897 ) have come to the conclusion that the
colours of flowers

' have arisen qu ite independently of insec ts and that
they have yet to be accounted for on Darwin ian principles.

A priori , i f it be gran ted that the Darwinian hypothesis affords

a satisfac tory explanation of other phenomena of the animal and

vegetable worlds , i t seems unl ikely that i t should leave the colours
of flowers unexplained. Moreover , flowers that are invariably ferti l
ised without insec t aid are almost all

.of them dull and inconspicuous .

The young cones of the larch are an exception . I n these the colour‘

may ,
possibly

,
be looked upon as a by

-produc t of the physiological
activity of the plant . The more striking blossoms

,
elaborate in form

and coloration
, cannot possibly be mere by

-products .

The di fficul ty of explaining the colours of flowers , though by no
means insuperable, is very real . I nsec ts can never produce a new

spec ies unless during each journey from and back to the hive they
keep to the same sort of flower . That they show a remarkable
constancy is undeniable. When at work upon dandelions they will
notwander to a neighbouring narc issus. I n thus keeping to flowers
of the same make , they are consulting their own interest : they can

extrac t the honey with greater speed than i f they wandered to

flowers of a different bu ild. Frequen t prac tice at the same exerc ise
produces great dexter ity of limb and probosc is, and the work goes

'

merrily on . There is but l ittle of the
‘ tentative buzzing and recon

noitring that is unavoidable when a bee is investigating an un fami liar
flower. And thus it is to a bee’

s own interest not to transfer
pollen to a flower of a di fferen t genus or of di fferent family . But

she is often tempted to go from one variety to another , or to a

c losely al lied spec ies , and she does so withou t scruple. Thus it is
just where her constancy might seem most needed that i t breaks
down . When new var ieties are arising , the operat ion of bees comes
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in
,
to swamp them, i f possible, by inter-crossing , and so preven t

them from developing into '

species.

How bees fail as spec ies-makers, may be seen from the fol lowing
examples. I n a field of buttercups there are often two spec ies in
blossom side by side

,
Ranunculus bulbosus and R. acr is. The

former begins to blossom a good deal earlier than the latter
,
but

the flowering times of the two overlap . I f you watch a bee among
these

,
she wil l often for a time keep to one spec ies. R. acris stands

a good deal higher and
,
owing to this , she wil l for a while perhaps

pass over R. bulbosus.
.But before long she will often change her

level and busy hersel f with the lower-growing spec ies. I n a bed

of m ixed polyanthus flowers she may often be seen going from one

colour to another , heedless of the claims of poly typic evolution .

The same thing takes place when she is busy upon rhododendrons
and columbines of slightly different or even widely different tints .

These instances of infidel ity to colour or spec ies I select because
I have recently observed them. There is no doubt that they
overthrow the theory that insec ts by their constancy have been
makers of new spec ies. I t must be owned that bees, in spi te of

their great reputation
,
dating from the days of Aristotle, are great

blunderers. Stil l I cannot but believe that to bees and other
insec ts are due all the bri llian t colours of wild flowers. The

transference of pollen from var iety to variety is an undoubted fac t.
But what i f i t produces no effec t ? A number of French botanists

,

wishing to prove that evolution was a myth , have made experiments ,1
during a number of years

,
showing that even varieties distinguished

by what appear the most trifl ing differences , are in ter-sterile. This
d iscovery is in “

real ity no blow to evolution , but by the irony of

fate it comes in very Opportunely to help the Darwinian theory .
The inconstancy or defec tive constancy of bees is of no consequence,
s ince most varieties and

,
possibly

,
all spec ies of wild plan ts are

inter-sterile or , if they are not absolutely inter-sterile
,
their own

pol len is prepotent , so that when two pol lens are put on one flower ,
that which represents its own variety or spec ies alone takes effec t .
I n addition to all exper iments made by botan ists , we have those
made by the bees themselves : they are constantly doing their best
to inter -cross spec ies and var ieties , and we know that the spec ies
and var ieties remain distinc t .

To account , then ,
for the colours of flowers we have the proved

colour-sense of bees Sir John Lubbock has tested i t by experiment :
they are attrac ted by bri lliant blossoms and, therefore, i t has been
to the interest of plan ts , in order to obtain cross- fertil isation

,
to

produce conspicuous flowers . Every variation in the direc tion of

1 An account of these experiments may be found in Romanes ’ Da rwin and af ter
Darwin , vol . i ii .
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increased brilliancy has been of advantage. But the bees for whose
favours the plan ts were bidding would have ruined all

,
had not the

plan ts on their side had a very marked charac teristic : infertili ty
with varieties of the same spec ies , or with other spec ies of the same

germs . The bees have constancy enough to ensure frequen t cross
fertil isation between plant and plant within one var iety or spec ies
but

,
intent upon their own business , they take no trouble to put

barriers between new varieties. This work is done by the plants
themselves. The varieties, at any rate all the large

'

number that
have survived

,
have kept themselves ‘

apart. Through this inter
steril ity the bees have been gardeners who had each var iety and

each spec l es m an i solated garden ,
and for whom each new variety

as i t arose proceeded to isolate i tsel f withou t any trouble on their
part. They with their colour-sense and the plan ts with their
preference for pollen from one of their own spec ies

,
or even for

pollen from one of their own variety have , working together , given
us all the colours , shapes , and scen ts of flowers .

F. W . HEADLEY.
HA I LEYBURY COLLEGE .
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the case of the Seven Churches, CO . Wicklow : All the ruins are

on a bank of dri ft
,
stretching across the main valley

,
and formed

partly of the detri tus from that valley , but chiefly perhaps from the

other steeper and narrower val ley , which must at one time have
emptied its drainage into the old harbour just above this point ,
and brought down the detri tus

,
of which the tidal currents formed

the bar .

”

There are
,
I have no doubt

,
dri ft formations in other places

which may have originated after the manner of the
‘ harbour-bar .

But we must bear in m ind the wel l -marked difference in form of

these accumulations and the esker proper .

“ O thers
,
however

,

”

continues Jukes, espec ially those numerous

ones which runin various direc tions all over the great central plain
of I reland, can only have been formed in the open sea by the ac tion
of different currents

,
as that sea became shallow in consequence of

the elevation of its bed. Now
,
as i t appears to me, this statemen t

would go further i f we could suppose the bottom of this shallow sea

already th ickly strewn wi th the prepared materials— the s and,

gravel
,
c lay

,
and rock fragments . As the waters would become

shallow
,
these deposits would more and more come within reach of

the surface currents
,
and, doubtless, would in many places become

heaped up in mounds or r idges of some kind. But I am not sure

that this is exac tly what Jukes intends to lay down .

The counter-current theory has been worked out with boldness
and c learness by Mr G . H. K inahan ,

in his in teresting “ Manual of
the Geology of I reland, chapter xiv. I n this work there 1s no um

certain ty like that just men tioned. The author inc ludes the eskers
among the moraine dri fts that are undoubtedly post-glac ial . These
dri fts he div ides in to periods corresponding with alleged pauses in
sea depression at or abou t the 300 feet contour line,

”

at or abou t
the 1 00 feet contour line

,

”

etc .

The margin -

O f the esker sea, he explains
,
wil l be found in

places on the hills sometimes as a shel f cut in the sides , at other
times as a beach accumulation .

”

But, as Geikie has shown in the

case of the Parallel Roads of Glenroy
,
near Fort W illiam ,

in

Scotland
,
the notches and old beach lines may have resulted from

fresh water dammed up in the moun tain valleys by the obstruc tion
of great glac iers in the plains

‘

adjoin
‘

ing. At one time Geikie held
the same Opin ion as Kinahan regarding the marine origin of the eskers .

But
,

”

he wr i tes , “ having since seen reason for believing that the
sea has had no share in the formation of the Scotch gravel r idges ,
wh ich are in the same category as the I rish eskers , I now look upon
the latter as hav ing been heaped up pr inc ipally by the .

action of

Sub-glac ial waters during the final melting of the confluent glac iers .

This goes a long way towards reduc ing the esker sea to a myth
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I n -
some places on the low ground the esker sea dri fts (as

K inahan terms them) are spread out in undulating sheets , as in
the County of K ildare. The famous Curragh may be cited as a

tabular deposi t of such materials . Now all these deposits point in
the c learest manner to ‘

the rushing of great waters and i f we only
consider the thaw of such an ice—sheet , as all admi t to have existed,
we can have perhaps floods and rushing waters enough for any pur

pose
,
withou t calling in the aid of subsidence beneath present sea

level .
Mr K inahan does not , however , forget that the formation of the

eskers is a disputed point ; but he thinks i t probable that they are
modifications of the banks and shoals which accumulate at ( 1 ) the

colliding , and (2) the div iding of the flow-tide currents of the esker
sea , sim ilar to those that are found in the seas around Great Bri tain
and I reland at the presen t day . He exam ines three contem
poraneous instances of the

‘

col liding ’

of currents giving origin to

bank formations
(a ) I n the I rish Sea,

in the v ic inity of the I sle Of Man
,
there is

a meeting of the north and south flow-tide waves , or a Head of

tide .

’ Where the tidal currents meet they neu tralise , forming a

mass of currentless water that simply rises and falls
,
deposi ting si lt

and other mater ials .

(6) There is a Head of tide in the Straits of Dover and

(c) In the German Ocean ,
between Nor folk and Hol land.

But in the Straits of Dover and in the German Ocean the

meeting is not prec isely a case of
‘

colliding ,
’

as the currents pass
for some distance and at their edges

,
or their junc tions , long banks

of gravel and shingle accumulate.

I t is also found, says K inahan ,
that long banks of gravel and

shingle may form a t th e d i v i d in g an d sp l i t t i ng up o f th e

fl ow-t i d e c u r r en t s . W e have here some resemblance between
currents at sea and rivers on land. Just as the river-flow, dividing
at the outlets , makes a deposi t which may eventually become a delta,

so does the ocean - current where i t parts produce an accumulation
varying in its constitution ,

extent and form with the nature and

supply of materials affec ted by the mov ing mass of waters.

As an il lustration Kinahan c i tes the following : From Greenore
Point (Co. Wexford) a main current runs northward up the I r ish
Sea,
while secondary currents break off into W exford Bay ; and at

the junc tion of these currents with the main one there are long
banks between Greenore Head and W icklow Head. Similar
results

,
he adds

,
must have occurred in the esker sea. He applies

his theory in_this way :

The flow-tide wave entering at Galway must have sent a main
curren t eastward to the coast between D rogheda and Dublin .
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Southward of this curren t there would be a bay ,

somewhat similarly
c ircumstanced to W exford Bay ,

off which bank s would form between
Galway Bay and Dublin

,
that is in the l ine of country occupied by

the pr inc ipal eskers .

That the author was himself sensible of the diffic ul ty already
al luded to

,
is c lear from the words above quoted : The typical

eskers are very un like shoals. By the confl ic t, or the separation
,

of flow-tide currents you can have shoals and flats and mud

banks
,
but can you have an esker l ike one of those already descr ibed

Let anyone put the question to himsel f as he stands beside one of

these r idges , or walks its road-like top,
for only in such c ircum

stances can the di fficulty be fully real ized.

K inahan
,
however

,
goes further

,
and explains how subsequen t

denudation may have played a part in the modelling process.

Al though it cannot be affirmed
, yet i t appears possible (he says)

that as the sea shal lowed,
and the shoals and banks became awash ,

’

the current shou ld have the power of changing the massive banks
into narrow ridges, for at the hal f-tide or awash

,

’ portions of banks ,
or in the shal low places where two currents col lide, there are esker
l ike r idges as St Patr ick ’s Bridge between K ilmore and the Saltees

Co. Wexford.

But with all this before me I am unable to accoun t to my own

satisfac tion for the form of the esker proper . I t is not easy to
c onceive how by any process of marine or aerial denudation great
massive banks cou ld be attenuated to the slender figure of an esker
r un n ing for m i l es l i k e an ar t i fi c i a l ear t h w or k . One may

ask how the denuding forces could waste al l but the back—bone
,
and

yet spare the latter which was , after all
,
no more likely to resist

e rosion than the rest of the dri ft matter .

I n the first edition of his Manual
,
Mr K inahan attached particu

lar importance to the Head of tide origin of banks
,
etc . But at

a later period he abandoned this in favour of what I have sketched
as the Cross-current theory. ’ He believes that , allowing the mar ine
or igin of eskers, the various details and complications of the dri ft
formations of the cen tral plain of I reland could be explained by the
colliding or meeting of the flow-tide curren ts branching from the

main , with these com ing through the straits— now valleys— in the

surrounding hills, as also the different eskers to the nor th of the

main current.
I t is indeed remarkable that the great eskers of the c en tral

valley are opposite some great gap or valley which
,
on the hypo

thesis of an esker sea, was at one time a strait or channel . For

example
,
the Parsonstown esker is opposi te the great gap of Roscrea

between the Slieve Bloom mountains and the moun tains of North
Tipperary . The East Galway groups are in relation with the Open
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of the objections , w i l l perhaps be found to apply to I reland as to

Scotland and Sweden ; i t will , at all even ts
,
be found to explain

some phenomena not easily reconc i lable with other theories . Take
the case of the large erratics frequently perched on the top or s ides
of eskers and s imi lar deposits. When I have read that such blocks
had been borne by ice-rafts which

,
stranding on the em inences,

there melted, and dropped their burdens
,
I have asked without

being able to find an answer satisfactory to mysel f : How cou ld
so slender and fragile a struc ture survive the rude impac t of an

iceberg ? On Hummel ’s hypothesis I can satisfy my own m ind at
least . I can understand how crevasses would wear and widen in to
tunnels ,— how the water flow der ived from the melting ice would
sweep the morainic matter into these tunnels

,
— how the mel t ing

would vary wi th the season ,
— how the solid matter would vary

from time to time with the force of the water , — how there would
be strata dipping towards the sides which would wear away um

equally at different sec tions
,
— how even on the same l ine of c revass

we may find a
' well-formed ridge

,
a mound, or a heap of morainic

matter , — and how the greater blocks wou ld remain on the ice

surface , til l let down on the surface or side of the ridge. I am not

sure that we can so easily account for the roundness and smoothness
of most of the pebbles as we could on the hypothesis of mar ine
ac tion . And I am sti ll at a loss to know why the true esker is
confined to the comparatively narrow midland zone.

1 Surely there
were c revasses and morain ic matter elsewhere, and the great thaw
would be general and pretty nearly equal all over the area of

I reland. I t is easy enough to conceive that the greater part of the
produc ts of glac iation would final ly become scattered about

,
level led

,

or , in some places furrowed, by the floods which would cover all the

low-lying parts of the country with deposi ts of sand
,
gravel , and

shingle. Perhaps i t may yet be shown that eskers were formed

in other parts of the country , but were destroyed by local glac iers
of later date, or by other causes . In parts of U lster , Co. Monaghan
for instance, there is abundance of limestone gravel in hillocks and

mounds . That there are no long narrow ridges at presen t does not,

perhaps , justi fy the assumption that there never have been any

there. The preservation of an esker is
,
or ought to be, not less a

subjec t for wonder than its original formation .

I have already partly described the great dr i ft formations at the

College near Athenry , and I give some further details , which may

afford additional illustration of Hummel ’s theory . This group
consists of two great paral lel r idges running westward from the

1 Some well-formed eskers may be seen adjoin ing the rai lway between Tuam and

Claremorris . The local ity may , however , be regarded as a portion of the great m idlandplain .
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college (which enc lose on two sides the lawn or playground) , and a

series of immense mounds or hills to the south-east, east, and north
east . These sand-h ills form a m iniature mountain system with
val leys , and some curious bowl-shaped depressions. Seen at a l ittle
distance ,

in the twilight they may easily be mistaken for a veritable
mountain-chain with sierra- like crest . But there is no appearance
of rock , the whole consisting of dri ft deposi ts , main ly limestone
gravel and sands , with a sur face which in a dropping ’

(t a rainy)
season supports a fairly good sheep pasture, and forms burrowing
ground for myriads of rabbits . Apart from these ridges and sand

hills the country around is flat
,
and less than a century agomust have

been almost entirely covered with deep bog, but most of th is has been
cut away . There are some outliers

,
and one long ridge

,

‘ partly
levelled and obl iterated, may be traced along the Kingsland road as

far as the outskirts of the town of A thenry
,
at one time the Anglo

Norman capital of the province of Connaught .
Hav ing spent a number of years in this pecu liar locali ty , l have

often considered how by any known agency of tide or current these
r idges and sand-hills could be shaped as they are. W hile some

features cou ld be accoun ted for by marine ac tion
,
others could not

be brought within range. How could the flow-tide heap up two

great paral lel r idges within a s tone’

s cast of each other ? I f it is

within the function of the tides to accomplish this , I am afraid
we don

’

t quite understand the question of ways and means . By

Hummel ’s theory we get over the diffi culty . There is remarkable
parallel ism among the asar of the Lake Malar distric t . And i f
there were no such diffi culty in the way of the mar ine theory , there
is a rather formidable one as regards the heaping up of a r idge so

high and steep-sided in proportion to width at top.

The eastern end of the more northern r idge has been cut away
to make room for some of the buildings, and in this way is made a

very good sec tion , which , although partly obscured by a wal l and by
detri tus at the base, affords the best v iew of the internal struc ture
of an esker that I have anywhere seen . This sec tion shows a curious
al ternation of sand and gravel beds with an occasional ‘ leaf ’ of c lay ,
or rather lime-c lay paste , but the dip is not qu ite so steep as the

sides. Owing to the percolation of rain-water
,
there is matr ix of

calcareous matter which serves to bind the whole into a tolerably
compac t mass , which , however , readily yields to the pick-axe

,
and

the loosened materials when screened,
serve to mix with mortar for

building , Over the sides and top there is , however , a deposi t of
aerial dri ft

,
in which the rabbi ts can work their way . Formerly ,

the peat c losely surrounded both r idges . I have heard it stated
that there is peat underneath the gravel . But I know that in the

summer of 1 8 9 7 a pump was sunk within two yards of the sec tion
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I have described, and to the depth of twenty-five feet

,
withou t any

indication of peat . The bor ing passed through beds s imilar to those
of the ridge

,
but hori zontal , and of c loser grain . No boulders were

met with until the water -bearing stratum had been tapped
,
and then

some large ones were encoun tered.

I n the sand-hill group
,
the few open ings I have seen showed

less of the stratified arrangement, with a greater number of rounded

pebbles , exempli fying
,
I think

,
the passage of the true esker in to

the morainic mounds
,
much ac ted upon by denudation .

Are we then to take i t as a settled matter that the esker sea is

all a myth ?
I hardly think so. Even Geikie admits the probabili ty of an

epoch of depression ,
and mentions that “ gravel beds with mar ine

shells have been traced in I reland up to a height of 1 235 feet on
Montpel ier Hill . Again

,
how are we to ac count for the presence

of large blocks of the red porphyri tic granite Of western Galway on

the Slieve Bloom mountains ? This granite,
as Jukes remarks , “

is

easily recognisable inasmuch as it contains hornblende instead of

mica
,
and has large crystals of pinkish felspar

,
and is therefore

porphyritic . How could these erratics be borne to their presen t
s i tuation except on rafts of floating ice ? I t is known that blocks
of stone wil l sometimes r ise t h r o u g h the glac ier to its sur face.

Bu t in such cases the erratics do not rise above the level of their
or igin ; they merely desc ribe a plane of less inc line than the upper
surface of the glac ier . I t may be contended that the period of

depression did not synchron ize with the formation of the eskers
,

and i f so,
we have new diffic ulties to m eet . I t may be that the

eskers were not al l formed at one time or in one way ,
and that

most of the theories apply to a certain exten t
,
while no one theory

yet propounded,
i s compi ehensive enough to cover al l the ground, or

c lear enough to explain
/

all the circumstances . I have no inten tion
and no-ambition to attempt a new solution . But I have frequently
been struck by what appears to me the marked resemblance between
some eskers and certain phenomena in progress round the shores of

Galway Bay .

I n his essay on “
The Arenaceous Rocks of I reland (P roc . R. Soc

D ablin
,
n .s ,

v
‘

ol . v .

,
p . 5 07 K inahan descr ibes a c urious spit

of conglomerate at Lisbel law , Co . Fermanagh ,
which he believes

to have been formed in Silurian times after the manner of the

Chesil Bank .

“ I n Lyme Bay the flow tide c urrent 1 11 11 5 from the

westward of Portland Bill which ac ts as a grOj ne ; Chesi l Bank or

Beach becomes coarser and larger as it is fol lowed east
, till it forms a

massive heap of shingle to the west . of the Bill ; but eastward of the

Bill
,
in W eymouth Bay ,

there are finer accumulations. I n Silurian
t imes similar forces were at work in the neighbourhood of Lisbellaw .

”
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the causeways ’ have a preponderance of pebble and shingle, that
is owing to the c ircumstance that the shore in question is thickly
strewn with gran i tic boulders .

I t is not necessary, I think , to poin t out that I do not advance
these remarks as a solution of the esker question . At the same

time, I subm i t that the c ircumstances are deserving of some attention
when the ques tion is as to the way or ways in which the typical
eskers have been formed. However much we may feel inc lined to

prefer the explanations offered by Hummel and Geikie, we cannot ,
I fancy

, yet afford to discard in its entirety the princ iple so ably
worked out by K inahan . That there i s a r idge-forming power in
the flow-tide action of the great ocean — when the curren t meets
some objec t suffic ien t to part it in the shal lower waters near the

coast— we can see for ourselves in such instances as I have just
c ited. That the eskers, properly so-called,

are mainly confined to
the zone which may be regarded as a continuation of Galway Bay
is

,
to my mind

, a c ircumstance more easi ly reconc ilable with
Kinahan

’

s than with Geikie’

s later theory. Yet I do not regard
this aspec t of the question as by any means fatal to the pr inc iple
propounded by the latter . I f we have not typical eskers outside the
m idland zone we have at least their ruins , and these in plenty, in
the counties of Monaghan ,

Tyrone, Fermanagh , Mayo
,
etc ; that is,

we have such .he
'

aps, mounds , and flats as would be produced by the
partial dispersion of a true esker r idge. I n whatever way we may
suppose the r idge to have been produced we can see that there were:

many chances against survival in the perfec t form. That so many

have withstood the shocks of time and chance is rather wonder
ful ; for hardly less curious or less puzzl ing than their origin is the

question as to the conservation of so many eskers in I reland and of

corresponding r idges in other countries .

THOMAS FITZPATRICK ,
Sr IONATIUS

’

COLLEGE ,GALWAY.
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The Grey Mullet Fishery in Japan

T
HERE are three known spec ies of Mngtt in Japan ,

namely
,

NI . cephalotus, M. haematochetlus, and M j oynert.
The first spec ies is known by the name of Shirome (white eyed) ,

Dora ,
Nayoshi , &c and whi le immature Snbasht'm

'

,
Oboko, I na , &c

according to different stages of development . The second spec ies is
c al led Akame (red eyed), Shukucht

'

,
&c . ; and the third spec ies

,

Mcina . The first spec ies is abundan t along the whole coast of the

main island or Hondo
,
and is captured throughou t the whole year.

I n summer we find innumerable fry of this fish in brackish water ,
and often in fresh water too. I n spring the fish m igrate in shoals
towards shallow water, and remain scattered there during the whole
summer , while in autumn they assemble together and form shoals
again and migrate along the coast . Then as winter approaches
they gradually seek warmer and deeper water

,
and pass the cold

season in rather a dormant state. They are also cul tured in

brackish ponds, and sometimes in canals round such r ice fields as

are near the sea Their average length is a l ittle more than a

foot .
The second spec ies, Mayz

'

l haematoeheilns, is abundant in the

southern district , and is caught in autumn when i t comes in

large shoals towards the coast for the purpose of spawn ing. Roes

of this fish are salted and dried, and are highly esteemed as a

del icacy. This fish attains a larger size (about two feet) than the

preceding spec ies.

The third spec ies, M. j oguem
’

,
is not abundant

, and consequently
is not impor tant economically .

The average annual catch of the grey mul let is about four
hundred thousand yen in value , about There are very
diverse methods for its capture . Sweep-seines

,
dip

-nets
,
pound

nets , hand-nets , stop-nets, set-nets , dri ft-nets, cast-nets
,
and dri ft

l ines are the ch ief apparatus used for the purpose. These appliances
are chiefly used in shallow waters, not more than ten fathoms in
depth , as the fish are mostly found in these parts.

The mullet , espec ial ly Mug z
’

l cephalotu s, is said to be frightened
by sound and light . Moreover , i t is said that the fish hate the

presence of oily subs tances, so that they turn their route of migra



254 NA TURAL SCI ENCE [October
tion from the place where such are found. Therefore, at the fish
ing ground,

fishermen do not throw away any oily substance out of

the boat ; moreover ,
they keep very qu iet, u ttering no word.

The s w e ep s e i ne.

— There are many kinds of this seine,
different in structure as well as in the method of using . I

shall descr ibe some nets of special interest .
The double floats seine (Fig .

— This is simply a long, narrow
net, of which the heigh t is greatest in the m iddle and decreases gradu
ally towards either end. The length of the rope at both upper and

lower margins of the net is 6 00 feet . This net has a very long and
narrow netting added to its upper margin l ike a roof

,
to prevent the

fish from leaping out of i t . The narrow netting has its own floats on
the free margin , hence the seine has two rows of floats . This spec ial
struc ture makes the net adapted for the capture of the mul let. When

Fro. l .
the net is in use

,
a small boat constantly attends to the roof- l ike net

ting to make it keep the r ight position and not to collapse ; this is done
by binding two or three floats together , as the seine is gradual ly drawn
towards the shore and the two wings approach each other more and

more . This seine is used by a boat manned by seven men to enc irc le
a shoal of fish ,

and it is done under directions from a watch -tower
on shore . When the seine is completely put out, i t is dragged in by
abou t thirty men on shore. This net can be used only in flat sandy

shores .

The sweep- seine fishery with a sunken rope.

— In certain parts of

Cen tral Japan a peculiar method is employed. D uring the n ight
~
a

big straw rope is sunk to the bottom of the sea at right angles to

the coast l ine, and fishermen wait si len tly 0 11 land for the approach
of fish with a boat ready in wh ich a sweep seine is loaded. I t is

said that when a shoal of fish approaches
,
some fish are frightened by

the sunken rope and leap out of water . The fishermen hearing
the sound of the leaping fish ,

jump into the boat and hastily enc irc le
the seine.

The d ip n e t (Fig .

— Of th is net also there are many

kinds . I t is used generally on rocky ground . I t is rec tangu lar
or square in shape ,

and is mostly of a large size (some nets measure

about 24 0 feet by 1 20 feet) . The net is sunk at a conven ient,

place in the route of migration of the fish . I n some cases the net is
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A straw rope with a few stems of straw , put between strands of

the rope and suspended at regular intervals , forms the outer part .
The end of these straw stems nearly touch the ground . The

m iddle part forms the greater portion of the pound-net
,
and is

made of a netting which is stretched between bamboo sticks
to form a barrier . The central part is short . I ts essen tial
portion consists of three wooden boards, placed in the shape
of the letter U . The space between the boards and the ground is
cau tiously c losed by a netting. To catch fish ,

three or four persons
row a small boat very swiftly , and at the same time drive scattered
fish by beating the sur face of water with oars or poles . When the

boat comes near the end of the net, whence i t cannot go further , a
man comes out of the boat and continues the driving in the same

way ,
wading towards the centre of the net. The fish are at last

compelled to leap to c lear the barrier , and are caught by the boards.

This net is used in a shallow ground at the outlet of a brackish
lake. The mou th of the net faces the ou tlet of the lake.

There is another kind of pound-net (fig. 4) used in a shallow bay
where there is a great difference in the height of water between the
flood and ebb tides. I t is a very long net, set by means of poles

,

parallel to the coast line
,
and ben t towards the coast at both ends.

There is a fold , or a series of pockets, which runs through the whole

FIG. 4.

length of the net at its m iddle part . The mouth of the pocket opens
towards the coast . When the tide recedes, the upper part of the net

is bent backward to form a roof. The roof is supported by a series
of floats. Fish are en tangled in the pockets , or caught on the roof
like part.

The h and n et (fig. — This is a simple apparatus
,
but the

method of using it is somewhat interesting. I t is trapezoid in shape ;
its upper and lower margins are strengthened by ropes, and the two
slanting sides by bamboo poles. This net is used on the shal low
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sandy shore of a bay. The two bamboo sticks are held by two men
wading in the water , or by two boats. Thus the net is expanded
between them, spec ial care being taken not to leave an Open space
between the lower margin of the net and the ground. The net is

held obliquely against current. While the net is thus prepared, two

boats row swiftly and drive fish towards the net by means of a long

FIG. 5.

scare-cord held between them . W hen the cord touches the net, the

latter is quickly raised out of water to bail out the fish . The scare

cord is made of hemp , and is abou t 900 ft. in length . I t is provided
with numerous thin , small

,
rectangular pieces of wood (ea. 1 ft . by

2 ins ). They are slightly curved
,
and make a noise, and disturb

the sur face of the water very much when they are drawn quickly .

The s tep n e t — This is chiefly used in harbours to stop escape
of fish ,

either by enc irc l ing a shoal of fish ,
or by closing the mou th

of the harbour . This is generally accomplished with set-nets or

gi ll-nets. For the benefit of this fishery, a cer tain distric t is c losed

FIG . 6.

to fishermen ,
and sometimes even to the anchorage of boats

,
during

a certain season . To allure fish to such a place, bran and mud are

mixed together and made into balls , which are distributed over the
ground.

The dr i f t l in e (fig. — This is used from a boat in a brackish
lake. The l ine is made of hairs from horse tails, twisted together



25 8 NATURAL SCI ENCE [Oc tober 1 898
to the thickness of about one l ine

,
and 1 20 to 1 40 yards in total

length . Hooks
,
abou t ten in number

,
are attached to the line by

means of shor t snoods . Moreover
,
there are many small

,
round

floats attached to the l ine. The snood is provided with a long float
made of wood near the point of attachment of the snood to the l ine .

W hen a fish is caught on a hook , the long float belonging to the hook
stands out of the su rface of water . The hooks are bai ted with earth
worms . At the distal end Of the l ine a boat-shaped float with a
sai l is tied, by means of which the l ine is sen t far from the boat .
This apparatus is used only for sport. K . K I SHINOUYE.

IMPER IAL FISHER IES BUREAU ,
Tox ro , JAPAN .
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affinity of the sponges with Choanoflagellata. The general trend of

the discuss ion certain ly seemed to favour the newer View .

On W ednesday morn ing the problem for discussion was the

O rigin of the Mammal ia
, Opened by Professors Seeley and Osborn ,

and con tinued by Marsh , Sedgwick , Hubrecht
,
and Haeckel . The

main question round which the discussion ranged was whether the

mammals had descended from the reptiles , instead of from the

amphibia, as is now general ly taught in text -books in accordance

with Huxley ’s teaching. Professor Seeley ’s speech was a c lear com

parison of the osteology of the anomodont reptiles with that of mam

mals . He showed that all the supposed mammalian charac ters are

also found among the extinc t anomodonts
,
which have completely

broken down the distinc tion between reptiles and mammals . Pro

fessor Osborn began by deduc ing the probable charac ters of the an

oestral mammal from certain general considerations . He agreed with
Seeley as to the origin of mammals from repti les , but preferred to

regard the former as descended from a third
,
as yet undiscovered,

group of anomodonts
,
instead of going back to the Devonian or

Silurian for some common ancestor of mammals and anomodonts.

Marsh expressed no positive opin ion on the main question , but

insisted on the fac t that the reptiles and mammals are still separated
by four importan t osteological characters . He adduced strong reasons
for considering that the resemblances between mammals and reptiles
adduced by Professor Seeley may be explained as a case of parallel
adaptation

,
the same charac ters having been independently acquired.

Sedgwick made an effec tive speech protesting that embryological
ev idence will not help in the solution of such a remote question as

that under discussion , as i t gives no indication of the polydac tyle
stage of the ancestral horse , the toothed stage of birds

,
or the limbed

stage of snakes , though the existence of those stages is not doubted
by any one. Professor Hubrecht did his best to defend embryology
from this emphatic statemen t of its l imitations , and Haeckel , strangely
conservative, still upheld the origin of all placental mammals from
the marsupials. But this v iew was generally scouted, and the dis

cussion seemed to strengthen the case for the reptilian ancestry of
the mammals.

The pr inc ipal feature in the Fr iday morning’s proceedings was
Haeckel ’s discourse on the D escent of Man . The prev ious day ’s
discussion an tic ipated much that he in tended to say , so he did not

read his paper, and un til that is pr inted i t is not possible to estimate
the sc ientific value of his contribution . His speech was popular ,
and Haeckel received an ovation at its c lose.

The afternoon meetings were devoted to papers of more techn ical
character and exhibitions in the museum. The papers were of very
unequal value. A few were adver tisements of forthcoming works,
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by the exhibition of sample plates. That comparatively little of

the time O f the Congress was wasted in this way is no doub t
due to the courage with which the secretaries had rejected the

more obv iously useless papers . Among the exhibits those of Mr

Graham Kerr, Mr Stanley Gardiner
,
Mr W illey , and Mr Rousselet

are espec ial ly worthy of mention .

On Saturday morning a business meeting was held, at which i t
was arranged that the nex t meeting should be in Germany during
1 90 1 . The Congress then adjourned to London for v isits to the

Zoological Gardens and British Museum (Natural H istory) , where
on the Saturday evening Sir John Lubbock gave a reception . On

Monday a large number of members went to Tring to see Mr

Rothschild’

s magn ificen t museum , and on Tuesday a smaller party
under the guidance of Mr Lydekker inspected the D uke of Bed

ford’

s collection of deer at Woburn Abbey .

I n such a varied course of proceedings i t is di fficul t to draw
any general conc lusions as to results. Thanks to the skil ful plans
of the secretaries , Professor Jeffrey Bell , Mr Sedgwick , and Mr

Bourne, and the tac tfu l arrangements of the secretar ies of the local
reception commi t tee , D r Harmer and Mr Shipley , the Congress
was held withou t a hitch . The Opin ion was generally expressed
that the scien tific standard of the papers was much higher than
usual . The discussions were especially enjoyed

,
and will no doubt

henceforth be regarded as a ch ief feature of future meet-ings.

From the proceedings three impressions seem to have been gener
ally felt. First , the scanty attendance of entomologists and orn i thol
ogists may indicate the increasing separation of those branches of

zoological work . The orni thologists have a congress to themselves ,
and the entomologists also will not improbably start one

,
to settle

their own di fficul ties withou t the in terference of spec ialists in other
subjects . Secondly , the greater importance attached to palaeon

tology, and the increasing distrust of embryology as a guide 1n

phylogeny , were shown repeatedly . Thirdly
,
there seemed a feeling

of boredom with the interminable question of zoological nomencla
ture

,
and a certain determ ination to refuse to follow rigid ru les

when they lead to absurdities
,
and to trust more in the future to

common sense.
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James Hall

T has been given to few men to serve for upwards of six ty years
on the offic ial staff of a publ ic depar tment in the Old World ;

and probably the late D r Hall ’s sixty-two years of service in the

Geological Survey of New York State is un ique in Amer ican annals .

James Hall was born on the 1 2th September 1 8 1 1 ,
at Hingham

,

an Old- fashioned New England town near Boston
,
which c laims the

oldest occupied church in Amer ica. Early in the century it was
l ittle more than a fishing v illage ,

and Hall received h is sc ien tific
education in the Rensselaer School at Troy

,
which has since grown

into the Troy Polytechn ic I nstitute . He graduated there in 1 8 32
,

when he was appointed assistan t professor of chem istry and natural
s c ience . I n 1 8 3 6 he was transferred to the professorship of geology ,
and in the same year was appointed to one of the post s of assistant
geologist on the newly established Geological Survey of New York
State . I n the following year he was promoted to the rank of State
Geologist , and began field work dur ing the same year . From 1 838

unti l 1 843 he was engaged on the survey of the western par t of the
s tate

,
and began the study of the recession of the Niagara Falls

,
to

which he ac ted as Lyel-l ’s gu ide in 1 84 1 . I n 1 8 41 3 he wrote his
last field report

,
and was appointed the State Palaeon tologist;

U nder his supervision systematic fossi l col lec ting was undertaken in
the r ich palaeozoic faunas of New York

,
resul ting in the formation

of the magnificen t col lec tions in the A lbany Museum . The faunas
were described in

“
The Palaeontology of New York

,
of wh ich

thirteen huge imperial quarto volumes were issued between 1 847

and 1 8 94 at the estimated cost of abou t a m illion dollars . I n

addition to wri ting and editing this great work
,
Hal l con tr ibuted a

long ser ies of reports to the annual volumes of the Regen ts Repor ts

of the New York State Museum
,

”

and a number of other papers in
the u sual sc ientific serials . I n 1 848 he was elec ted a Foreign
Member of the Geological Soc iety , and ten years later received from
the same soc iety its VVollaston Medal , of which at his death he
was the sen ior rec ipient by no less than eleven years

,
while the

third medal list in seniori ty was elected twenty -three years later .

I n 1 8 5 5 he was offered the post of palaeontologist to the Canadian
Geological Survey , with a prom ise of the reversion of Sir NVilliam

Logan ’

s position of D irec tor . He dec lined the offer , but worked out

the col lec tion of Canadian graptolites , which were described in a repor t
on The Graptolites of the Quebec Group ,

” published in 1 8 6 5 .

I n 1 8 5 5 Hall accepted the post of State Geologist of I owa.
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is one of the most valuable contributions to these forms of

Arthropods. And Hal l not only described fossils systematically ;
he carefully studied their anatomy and the microscopic struc ture of

their tissues , a work in which the magn ificen t preservation of the

North American palaeozoic foss ils gave him exceptional oppor

tunities .

I n 1 87 2 Hall visited England to attend the meeting of the

Bri tish Assoc iation at Brighton , and read a paper On the Clinton
,

N iagara, and Upper Helderberg Formations in the United States .

”

Four years later he helped to found the International Congress of

Geologists , an institution in which he always took a keen interest .
I n fac t only last year , in spite of his 8 6 years of age, he visited
Russia to attend the last meeting of the Congress and subsequen tly
accompan ied i t in a fatigu ing excursion through the U ral Mountains .

In 1 8 84 Hal l was elec ted a corresponding member of the Paris
Academy of Sc iences.

During the last few years of his l i fe Hal l was greatly worried by
the fric tion with the literary departments of the New York State
service with which his own was assoc iated. Originally the

sc ientific departments were under the control of the l ibrary and

li terary branches of the service , which regarded the great cost of the
sc ien tific departments with disfavour . At length in 1 893 Hal l
succeeded in getting a bill through the New York legislature

,
which

secured his freedom from l iterary con trol . An attack was then
made on his private character . Mr Melvi l Dewey, the state l ibra
r ian , charged Hal l with having sold for dollars a collec tion
of fossils which he said were really the property of the State. A

legislative commi ttee investigated the charges, D r Hal l was triumph
antly acqu it ted

,
and the New York Geological Survey has continued

its work in peace.

Hall’s indomitable energy , un fail ing courtesy and bright good
humour rendered him an un iversal favourite in American sc ientific
c irc les. His humour was keen ,

and though sometimes cyn ical
,
never

marred by any suspic ion of unkindness . For example ,
his wife was

a Roman Catholic and had at one time converted Hall to her views .

Hal l used to attribute his abandonment of Roman ism to the breaking
of a pulley chain,

whereby there were simu ltaneously smashed to

shivers one of his favouri te fossils and his fai th in providence.

A fter this Hal l ’s relations with his wife were not so sympathetic ;
for she appeared a lit tle. jealous of his devotion to his sc ien tific work .

SO he bu ilt a house for his wife in his park , and they lived together
for years on terms of friendly neighbourship . She died some years
ago, and Hal l keenly fel t her loss . He himself passed away rather
suddenly on Augus t 7 th , at a qu iet resor t in the White Mountains,
Where he had gone for his usual summer’s rest .



Animal I ntelligence as an Experimental Study
HE investigation of the problems suggested by the observable
phenomena of instinc t and intelligence in animals is passing

we may now say has passed,

— into the exper imental stage. The col

lec tion of anecdotes , useful enough for prepar ing the ground and (as
Time’

s irony has shown) for enabling one to perceive the insecurity
of any such basis for reliable conclusions

,
has had its day. I t is

realized by serious studen ts that, not only for the interpretation but
also for the Observation of the phenomena

,
i f they are to serve the

ends of sc ience, some real training and disc ipl ine in psychology are

essential . Dog
—stories and cat-stor ies though often ful l of subtle

humour and though not in frequently reveal ing an affectionate and

imaginative nature
,
serve rather to tickle the fancy than to

’

appeal

to the rational facul ties. I t is not on such foundations
,
nor with

such mater ials , that a sc ience of comparative psychology can be

securely buil t. Observations ad hoc by an investigator trained ad

hoc
,
will always carry weigh t. But the casual jottings of wel l

mean ing though uninstructed people serve rather to check than to

forward the diffusion of exac t knowledge.

Mr E. L. Thorndike in a monograph on An imal I n telligence
publ ished as a supplement to the P sychological Review ( June 1 8 98 )
has approached his subjec t in the right way ,

as one ful l of difficult
problems to be grasped

,
faced

,
and i f possible solved

,
and has

furnished an experimental basis , narrow perhaps
,
but capable of

further extension for the conc lusions that he draws. I have
briefly noticed his work elsewhere (Nature

,
July l 4th

,
but

I regard it as of suffic ient importance to justi fy a more extended
presen tation and consideration here .

The subjec ts (one migh t, alas " almost say vic tims) of Mr

Thorndike’

s experiments— or those to which the exigences of space
compel us to confine our attention — were thi rteen ki ttens or cats
from three to eighteen months old. His method of investigation
shall be stat-cd in his own words.

After cons iderable prel im inary observation of an imals’ behav iour under

var ious conditions, I chose for my general method one wh ich
,
simple as it is

,

possesses several other marked advantages besides those wh ich accompany experi

ment of any sort. I t was merely to put an imals when hungry in enc losures from
wh ich they cou ld escape by some s imple act, such as pu l l ing at a loop of cord

,
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pressing a lever

,
or stepp ing 0 11 a p latform . The an imal was put in the enc losure,

food was left outs ide in s ight
,
and h is action s observed . Besides recording his

general behaviour, spec ial notice was taken of how he succeeded in doing the
necessary act (in case he did succeed), and a record was kept of the time that he
was in the box before perform ing the successfu l pu l l , or c law ing, or bite.
Th is was repeated unti l the an imal had formed a perfect assoc iation between the

sense-impression of the inter ior of that box and the impu lse leading to the suc

cessful movement. When the assoc iation was thus perfect, the time taken to

escape was
,
of course

,
practical ly constant and very short.

“ I f, on the other hand
,
after a certain time the an imal did not succeed, he

was taken ou t
,
but notfed. I f

,
after a suffic ien t number of tr ials, he fai led to get

out, the case was recorded as one of complete fai lure. Enough d ifferent sorts of

methods of escape were tr ied to make it fair ly sure that assoc iation in general
,

not assoc iation of a particular sort of impulse, was being studied. Enough
an imals were taken w ith each box or pen to make it sure that the resu lts were
not due to individual pecu l iar ities. None of the an imals used had any previous
acquaintance w ith any of the mechan ical contr ivan ces by wh ich the doors were
opened . So far as possible the an imals were kept in a un iform state of hunger ,
which was practical ly utter hunger .

”

To Mr Thorndike’

s monograph we must refer those who desire
detailed information as to apparatus and procedure. I t must here
suffice to state that the box-cages employed were rudely construc ted
of wooden laths , and formed cramped prisons abou t twen ty inches
long by fi fteen broad and twelve high . Nine contained such simple
mechanisms as Mr Thorndike describes in the passage above quoted.

W hen a loop or cord was pulled, a button turned, or a lever de
pressed, the door fel l open . In another , pressure on the door as well
as depression of a thumb - latch was requ ired. I n one cage two

s imple ac ts on the part of the kitten were necessary , pu ll ing a cord

and pushing aside a piece of board ; and in yet others three ac ts
were requisite . I n those boxes from which escape was more diffi

cult a few of the cats failed to get out. The times occupied in
thoroughly learning the trick of the box by those who were success

ful are plotted in a ser ies of curves
,
the essen tial feature of which

is the graphic expression of a g r adua l diminution in the time
interval between imprisonment and escape in successive trials.

I n some cases the cats were set free from a box when they ( 1 )
l icked themselves or (2) scratched themselves .

Mr Thorndike comments on the resul ts of his exper iments as

follows

When put into the box the catwou ld show eviden t s igns of d iscomfort and of

an impu lse to escape from confinement. I t tr ies to squeeze through any open ing
it c laws and bites at the bars or w ire ; it thrusts its paws out through any
open ing and c laws at everything it reaches ; it con tinues its efforts when it
str ikes anyth ing loose and shaky itmay c law at th ings w ith in the box . I t does

not pay very much attention to the food outs ide, but seems s imply to str iveinstinctively to escape from confinement. The vigour with wh ich it struggles is
extraord inary . For e ight or ten m inutes it w i l l claw and bite and squeeze
incessantly . The cat that is c law ing all over the box in her impu ls ive struggle '
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lished. On the fi fth the bal l was thrown so as to str ike the other
or right side of the angle and thus be deflec ted in the opposi te
direc tion . The dog fol lowed the old course (the short cut to the

left) and was completely non -plussed,
searching that side and not.

finding the bal l for eleven minu tes. On repeating the experiment
thrice similar results were that day obtained. On the following
day the ball was thrown just ahead of him so as to strike to the

right of the angle and was followed and caught. This course

was pursued for three days , and he then learn t to take a short

cut to the r igh t . On the next day the bal l was sent , as at first , to
the left and the dog was again non-plussed. I have not yet

succeeded in getting him to associate a given difference of ini tial
direc tion with a resultant difference of deflection . And since these
words were wri tten the dear little fellow has died. No doubt it
wil l be said by some fortunate possessor of a particularly rational
dog that my fox terrier was a fool . Let him experimen t and

record the stages of progress , remembering that a rational being
will qu ickly and surely pierce to the heart of the mystery .

I may here mention that whenever searching for a ball of which
he had lost sight in the road he would run along the gutter first on
one side and then on the other . A friend who was walking with me

one day regarded this as a c lear case of rational inference.

“
The

dog knows ,
”

he said
,

“
the effects of the convex curvature of the

road as well as we do. I am conv inced
,
however (hav ing watched

his ways from a puppy), that this method of search was gradually
established on a basis of prac tical exper ience. No logical in ference
on his part is necessary for the interpretati on of the fac ts ; and we

should not assume its presence unless the evidence compels us

to do_se .

Such experimen ts carried out 0 11 a di fferen t method give results
in line with Mr Thorndike’

s . The condi tions are more natural
which I regard as in some respects an advantage. But we need

experiments on di fferen t methods
,

— the more the better ,— and if

the resul ts they furnish are in accord,
their correc tness will be

rendered the more probable. I hope
,
however

,
that Mr Thorndike

will dev ise further experiments in which ( 1 ) the conditions shall be
somewhat less strained and straitened,

while the subjec ts are in

a more normal state of equanim ity (cannot utter hunger be

avoided and (2) there shall be more oppor tun i ty for the exerc ise
of rational judgment, supposing the facul ty to exist. To establish
the absence of foresigh t in the procedure of the cats , i t is surely
necessary so to arrange matters that the connec tions are clearly
open— nay even obvious— to the eye of reason . I t appears
to me that this consideration has not weighed suffic ien tly with
Mr Thorndike.



ANIMAL INTELLI GENCE

A number of interesting experiments were made with a view to
testing the influence , i f any,

of imitation .

A box was arranged w ith two compartments separated by a w ire screen . The

larger of these had a front of wooden bars with a door wh ich fel l Open when a

s tring stretched across the top was bitten or c lawed down . The smaller was
c losed by boards on three s ides and by the w ire screen on the fourth . Th rough
the screen a cat w ith in could see the one to be im itated pul l the str ing, go out

through the door thus opened and eat the fish outside. When put in th is com
partment, the top being covered by a large box , a cat soon gave up efforts to c law
t hrough the screen ,

qu ieted down and watched more or less the proceedings
going on in the other compartment. Thus th is apparatus could be used to test

the power of im itation . A cat who had no ex per ience w ith the means of escape
from the large compartment was put in the c losed one another cat, who wou ld do
it read i ly, was al lowed to go through the performance of pul l ing the str ing', going
o ut, and eating the fish . Record was made of the number of t imes he did so and

o f the number of times the imitator had h is eyes c lear ly fixed on h im. After

the im itatee had done the th ing a number of times
,
the other was put in the b ig

c ompartmen t alone
,
and the time it took him before pu l l ing the str ing was noted

and his general behaviour c losely Observed . I f he fai led in 5 or 10 or 15

m inutes to do so, he was released and not fed. This entire ex per iment was

repeated a number of times . From the times taken by the im itator to escape and
f rom observation of the way that he did it, we can dec ide whether im itat ion played
any part. No one

,
I am sure

,
who had seen the behavioirr of the cats wou ld

have c laimed that the ir conduct was at all influenced by what they had seen .

When they did h it the str ing the act looked just l ike the acc idental success
o f the ordinary assoc iation ex per iment. But

,
besides these personal observations,

we have in the impersonal time-records suffic ien t proofs of the absence of imi

tation . I t therefore seems sure that we shou ld give up imitation as an a prior i

e xplanation of any novel intel l igent performance. To say that a dog who

o pens a gate
,
for instance, need not have reasoned it out i f h e h ad s e e n

a n o th e r dog d 0 th e s am e th i n g, is to offer instead of one false exp lanation
another equal ly false. Im itation in any form is too doubtful a factor to be
presupposed w i thout evidence.

”

Mr Thorndike is of opinion that monkeys are probably imi tative
in a sense that cats and dogs are not. But this is not at present
substantiated by analogous exper iments . I trust that he will subm it
it to this test.

As Mr Thorndike himsel f wel l observes , i t is necessary c learly
to differen tiate the various meanings which are intended when
the word imitation ”

is used. The most elementary form of

imi tation— that , of which , I bel ieve, we find abundant evidence
in the procedure of animals — is where the per formance Of a

s imple act by one individual suggests the performance of a simi lar
act by another . This is the “ plastic l imi tation of Professor Mark
Baldwin ,

and is analogous to m imicry as a biological phenomenon
in this respec t ; i t is imi tative from the observer ’

s point of view but
does not imply intentional imi tation on the part of the performer .

Consc ious and purposive imitation involves faculties
'

of a high
o rder ; and I am not prepared to accept its existence in an imals ,
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even the Primates , wi thout more conc lusive evidence than is at

present forthcoming . But unconsc ious imi tation of the fol low -my

]eader type (the outcome of a direct suggestion) is a fac tor of prime
impor tance al ike in animal and in human l i fe. And of this Mr

Thorndike’

s experiments do not offer any disproof . A cat with no
exper ience of the means of escape sees another per form a certain
act and learns nothing from the exper ience. This no doubt proves
that the cat had not in any sense grasped the problem to be put

before i t ; and shows that when placed in similar difficulties i t did
not go back upon its previous merely observational experience (if
such it can be called) . But the previous experimen ts have already
gone far to disprove the rational ity of the cat— have at any rate

thrown the onus of proof on the upholders of the alternative
hypothesis. The whole gist of the chance experience interpretation
of animal behav iour is that there must be such chance experience
to build on . The cat cannot gain this by looking 0 11 , never so

intently
,
unless i t be prov ided with a rational , as wel l as a sensory

eye . But the ac t of pu lling the string is not of the type that can
reasonably be regarded as l ikely to afford a follow -my

- leader
suggestion . I t has been reached by the gradual elimination of

many failures ; i t is a differentiated act
,
and one therefore so far

removed from the ordinary procedure of kittens . I n all this I
think Mr Thorndike will agree. But his statements m ight wel l
lead readers of his work to suppose that he den ied this influence of

suggestion . W hen he lays it down that to say that a dog who

opens a gate, for instance ,
need not have reasoned it out i f he had

seen another dog do the same thing, is to offe1 instead of one false
ex planation another equally false,

”

he is
,
I think

,
open to mis

construction . Puppies at a gate do most certainly in some cases

(I Speak from observation) fol low the lead in an unmistakable
mariner , and unquestionably p1 ofit by the suggestive behaviour of

one of their number . To con tend that they imi tate with consc ious
in tent wou ld be quite another matter .

A series of experiments were made to ascer tain whether
instruc tion (in the form of putting the an imal through the

procedure requisi te for a given act) was in any degree helpful .
The conclusion is that such instruc tion has no influenc’e. Those
who have had exper ience in teaching an imals to perform tr icks wil l
probably agree here— though some trainers give expression to a

di fferent opinion . I t is , however , essen tial carefully to distinguish
between showing an an imal how a tr ick is done, and furnishing
useful ac cessory stimuli (such as the occasional taps of the trainer’s
whip) which temporar ily enter in to the assoc iation complex. I f

the latter be el im inated the p rac t i c e of trainers , I believe, bears
out the general resul t of the exper iments. Mr Thorndike never
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looked at other times , or aesthetic judgments about their beauty ;
one feels no i deas about what movemen ts he will make, but feels
himsel f make them ,

feels his body throughout . Sel f-consc iousness
dies away . Soc ial consc iousness dies away . The mean ings , and

values , and connec tions of things die away . One feels sense

impressions , has impulses , feels the movements he makes ; that
is all .

And after an illustration from such a game as tenn is, Mr
Thorndike adds “ Final ly , the elements of the assoc iations are not

isolated. NO tenn is-player’s stream of thought is fi lled with free
floating represen tations of any of the tens of thousands of sense

1mpressions or movemen ts he has seen and made on the tenn is
court . Yet there is consc iousness enough at the time

,
keen con

sciousness of the sense-impressions
,

1mpulses , feel ings of one
’

s

bodily ac ts. So with the ammals. There is consc iousness «enough ,
but of this kind.

There 1s much in Mr Thorndike’

s monograph to which there is
not space to al lude. He is weak in that histor ical sense which
gives continuity to the development Of sc ien tific in terpretat ion ,

but

I regard his investigation as one of great promise, and believe that
its further prosecution will lead to other resul ts not less importan t
than those which he here presents. Experimen tal work in this
field is sorely needed ; and Mr Thorndike has proved himsel f one
who is able and will ing to carry it out.

C. LLOYD MORGAN .

1 6 CANYNGE ROAD
,

CL IFTON , BR ISTOL .



SOME NEW BOOKS
FOSSI L P LANTS FOR STUDENTS OF BO

'

I
'

ANY AND GEOLOGY . By A . C. Seward, M.A . ,

F .G .S. (Cambridge Natural Sc ience Manuals. ) Pp. i-xvii i + 1-452 . W i th frontispiece and 1 1 1 figures . Cambr idge Universi ty Press, 1898. Price 123 .

NO better indication could be given of the increased in terest in ’ the
s tudy of fossil plants than that afforded by the publ ication during the
last few years of several text-books Spec ially deal ing with th is b ranch
of Natural History . At last i t seems to be recognised that the studen t
of recent botany must possess some knowledge of fossi l botany to
enable him to have a comprehensive v iew of his subjec t and equally,
if not even more impor tant is i t

,
for the palaeobotan ist to be thoroughly

c onversan t with recen t botany and espec ially with those groups which
a re more c losely connected with those occurr ing in the fossil state.

I t is only when Fossil Botany has been so studied that any real advance
can be made

,
and the presen t work adm irably brings before us in a

c lear and luc id manner
,
the resu l ts which have been attained within

the last few years from the study Of fossi l botany on these l ines. I

am certainly not one to dec laim against the Older workers who
laboured under disadvantages which the modern studen t can scarcely
apprec iate

,
and who by patien t work laid the foundation on which all

workers must build
,
but by modern methods of research unknown to

them , fossil botany now holds an important position in biological
sc ience, to which it has only attained within the last few years .

Only the fi rst volume of Mr Seward’

s work has appeared. I t

begins with the lowest forms known as fossils and ends with the

Sphenophyllales . Part I .
, consisting of Six chapters

,
deals with

matters connec ted generally with the study of fossil plan ts, while
Part I I .

, compr ising chapters vii -xi . , treats of the systematic portion
of the subject.

Chapter i . gives a short h istor ical sketch , while chapter i i.
deals with the Relation of Palaeobotany to Botany and Geology . A

Short but very conc ise geological history is given in chapter iii.
,
which

is qu ite su ffic ien t to show the succession and chief charac teristics of

the various “ Formations . Chapter iv. ,
which desc ribes various

modes of Preservation of Plants as Fossils
,
we consider one of the

most important parts in the work . I t is on ly after much prac tical
experience in c o l l e c t in g and ex am in in g fossils , that one learns
how much to al low for differences in appearance

,
even in the same

spec ies, which are entirely due to different modes of fossil ization .

Chapter v . on the “D i fficulties and Sources of Error in the

Determination of Fossil P lants ”

is also admi rably wr i tten and must

be carefully read by all students . I t il lustrates the utter absurdity
o f c lassification based on external sim ilari ties of appeara nce or form .

I may quote one sentence which Shows a good use such errors may
serve in the future. I t would serve no useful purpose,

and I would
occupy no inconsiderable space to refer at length to the numerous

m istakes which have been comm itted by experienced writers on the
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subjec t of fossil plants. Laymen m ight find in such a list of blunders
a mere comedy of errors, but the palaeobotanist must see in them
serious warnings against dogmatic conc lusions or expressions Of

Opinion on imperfec t data and insuffic ient evidence and i t is in
this Spiri t, not one of severe c ritic ism , that we must study many of
the earlier wr i ters.

Nomenc lature is dealt with in chapter v i .
,
and though a text

book is not the place to treat fully this difficu lt and thorny ques
tion ,

”

the general princ iples are laid down for the protection of the

name of the or iginal describer as the au thor of the Spec ies, even
though c ircumstances demand its removal to another genus than that
in which it was original ly placed.

Par t I I . , beginning at chapter vii . , deals with the systematic portion
of the subjec t . The divisions of the plan t kingdom are taken in

their natural sequence, beginn ing with the lowest and passing
gradually to the highest group . The Thallophyta are therefore
first considered, the var ious groups or genera being preceded by
a short account of their recent represen tatives. Here are inc luded
the Girm nella of N icholson and Ether idge . The supposed fossil
bac ill i are described in some detai l

,
and though some m inute

bodies are possibly correc tly included here, a great deal of un

certainty hangs over many of these SO-called Bac ter ia.

The A lgae form a di fficul t c lass. Undoubtedly most of the fossils
or iginally descr ibed as A lgae are inorganic markings and an imal

tracks. though a few true A lgae have been found in the fossil state
even in palaeozoic rocks. Examples of tracks simulating Algoidal
struc tu res are given which will i llustrate the difficu lties in dis

tinguishing between true fossils and inorgan ic markings. W e believe '

Mr Seward is correc t in the doubts he holds as to the vegetable
nature of Chondm

’

tes verisimilis
,
Salter .

I t is impossible to refer in detail to the many interesting points
touched on by the author in his adm irable treatmen t of this very
difficul t c lass of fossils

,
but Nematophg/cus the P rototaxites of

Dawson — deserves a passing notice. This plan t is very fully gone
into by Mr Seward

,
who arrives at the conc lusion that “

on the

whole i t is probably the better course to Speak of Nematophg/cus as a

possible ally of the brown A lgae rather than as an extinc t type Of

the Siphoneae , and this is going qu i te as far as our knowledge of the

fossils warran ts.

In chapter vii i . the Bryophyta are considered. We are here
treading on very difficult ground

,
and espec ially in regard to those

spec ies discovered in the older rocks, none of which seem to be alto
gether free from doubt.
When we reach the P teridophyta, chapter ix .

,
one possesses more

certain data from which to form an Opin ion of the affin ities of the
var ious fossils described, though even here there is room for much .

difference of Opin ion .

The Equisetaceae are first desc ribed,

-a sketch of Equisetum

prefac ing the study of its fossi l al lies, and here are met with some of

the most interesting fossils one requires to consider .

The genus Equisetum has been recorded by several wr i ters from
Palaeozoic rocks

,
but Mr Seward places all these in Equisetites, and as
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men t of the vascular bundle from its most rudimentary form to that
O f the ful ly developed stem is fully known . These are i llustrated in ‘

the work before us . The structure of the stems of Sphenogohyllum

insigne and Sphenophyllum plumf oliatum are given in detail .
The cones of Sphenophyllum O ffer an interesting field of study.

Though the vegetative system of all the species possess many points
in common

,
the sporangia in their number and detai ls of attachment

to the brac t, differ considerably in the few Spec ies of which we possess
any conc ise knowledge. AS i llustrating these differences in the

structure of Sphenophyllum cones, several spec ies are descr ibed in

detail under the gener ic name of Sphenophyllostachys. The first,
Sphenophyllostachys Dawsoni, W ill . sp.

,
is almost certain ly the cone of

Sphenophyllmn cunot
'

folium ,
Sternb . Sp. I n this cone each brac t bears

three sporangia and each sporangium is supported on a slender Sporan
giophore, but as all the sporangiophores arise from the same point on
the bract and are placed in sequence , the sporangium most distant from
the axis of the cone has a much longer sporangiophore than that next
the axis. I n Sphenophyllostachys Roemem

’

,
Solms Laubach sp.

,
the in

curved end of each sporangiophore bears two sporangia. There is
here also

,
probably

,
three concentric c irc les of sporangia . In Spheno

phyllum triohomatosum,
Stur

,
each bract seems to have borne a single

sessile sporangium . I t is therefore seen that although in the vegetative
system

,
all the Sphenophyllum possess many common charac ters, in the

arrangement of the sporangia
,
the cones Show important differences .

Mr Seward rejects
,
and we bel ieve correctly

,
the idea that Spheno

phyllum was an aquatic plant. There is absolutely no ev idence in
support Of this view ‘

and very much against it .

Mr Seward’

s
“ Fossil P lants '

J~ is a most successful treatment of a
difficult subjec t . All of importance is brought forward and impar
tial ly discussed and numerous references are given to the original
papers consul ted. The work

-

however is not a compilation ,
but em

bodies the opin ions of onewho has done much good original work in
Palaeophytology . Such a book has long been a desideratum ,

and its

appearance must give a great stimulus to the study of fossi l botany in
Britain . Mr Seward’

s style is c lear and conc ise
,
and the many pitfal ls

into which beginners are apt to stuinble are c learly pointed ou t . W e

heartily congratulate the author and publishers 0 11 the completion
of thefirst volume of “ Fossi l P lants, and have only to express the
hope that ere long the completing volume wil l be issued .

A ful l list of the works referred to in the text is appended and the

index, a most impor tan t matter
,
is very ful l . The illustrations are

also good and well chosen .

BAU UND L EBEN UNSERER WALDBAUME. By Dr M . Busgen . 8vo , pp. vii i + 230, with
100 figs . in the text. Fischer , Jena, 1897 . Price, 6 marks .

DR BUSGEN has produced a useful introduction to the study of

forestry
,
which will

, doub tless, find a welcome in the various forestry
schools on the Continent. Natural ly , much of the subject-matter is
simi lar to that of the general text-book of botany , embrac ing the
princ iples of the anatomy and physiology of plants. But the woody
plant is always kept in view,

‘

and made to supply the necessary illus
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trations. The resul t is a book which may take the place of the

elementary botan ical text-book , and at the same time give the pro

Spec tive forester some idea of the more spec ial part of his work .

The scope of the volume may be gauged from a rev iew of the

headings of the fi fteen chapters . Chap ter 1. deals with the general
habit of the tree as determ ined by its mode of branching, a study
em inently fi tted for the hal f O f the year during which the trees are

leafless . In chapter i i . the causes of the tree-form are discussed
,
in

c luding the direc t influence of the external condi tions , gravi ty , l ight ,
and wind. The bud is the subjec t of the third chapter , which ends
with a table in which a number of woody plants are ar ranged in a

clavis , according to the position and external appearance of the buds .

As might be expec ted,
the grouping by no means follows the natural

affinities , un like plants being thrown together, such as mountain ash
,

walnu t
,
and l ike (ag. willow and poplar), often w idely separated.

The remaining chapters refer to the general struc ture of stem
,
leaf

,

root, and the func tion of indiv idual tissues , always with spec ial refer
ence to the woody plant ; chapter vi ii . , for instance, is devoted to the

consideration of the densi ty and struc ture of various woods . The last
chapter deals with the flower and fru it

,
and the germ ination of the

seed. The illustrations , many of which are bor rowed
,
are considerably

below the average of the general text-book .

THE ANTHROPOLOGY OF PERU
THE work of compiling bibliographies is apt to receive far less recog
nition than i t deserves , consider ing the great value of such work to
students , and we are glad to have the oppor tuni ty of saying a word in
praise of the Bibliography of the Anthropology of Peru

,

” by Mr G . A .

Dorsey
,
recen tly published by the Field Columbian Museum

, Chicago.

This shou ld certainly prove of considerable use
,
Since i t appears to

have been compiled with considerable care and much labour
,
and has

the appearance of being a very complete list of works wri tten upon
this interesting region . That there shou ld be omissions is inevi table,
but so firm a foundat ion wil l readily bear an appendix . All the

known editions of the earlier Span ish works are given
,
and

,
what is

very welcome, short biographical notices of some of the ear ly writers
are appended . The arrangemen t is by au thors , alphabetically , and in
a second part , to be published later , an index by subjec ts and topics is
promised,

and wil l add much to the usefulness of the work . \Ve

m ight suggest that an appendi x of abbreviated titles , c h ron o l ogi

ca l l y arranged,
would have its value, espec ially in the case of the

contemporary writers . Th is bibliography was commenced in 1893 in

the form of a card catalogue for the compiler ’

s own use in his spec ial
studies but

,
fortunately , Mr Dorsey was persuaded to con tinue and

complete the work for the benefi t of others . That the labour was.

great cannot be doubted any more than that the resul t was well worth
the pains.

“ This is my fi rst attempt at bibliography
,

"

says Mr

Dorsey , i t shall be my last as wel l . This remark seems to echo
a sigh of relief on the completion of a long and tedious piece of work

,

but many
,
to whom such bibliograph ies are of great value

,
will regret

the latter part of the sentence.
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INVERTEBRATA OF FRANCE

FAUNA DE FRANCE . Thysanoures , Myriopodes , Arachn ides , Crustac és , Némathel
minthes , Lophostomés , Vers , Mol lusques, Polypes , Spongiaires , P rotozoaires .

By A . Acloque. 1 664 illustrations . pp . 500. Par is : J. B . Bailliére et Fils .

Price 1 0 frs .

THIS is the third volume of Mr Acloque
’

s Fauna of France, Coleoptera
appearing in 1896 , Or thoptera and the remainder of the insects in
1897 . We are prom ised a fourth and last volume to con tain the

Vertebrata and Tunicates. W e are also indebted to the author for a
flora which appeared in 1894s. Acloque takes his subjec t genus by
genus, giving a brief diagnosis Of each of them

,
then following on wi th

the spec ies recorded from France ,
be similar ly gives short diagnoses and

local ities. The numerous figures are Sketchy
,
but no doubt charac

teristic and useful for identification . There is room for a book on this
plan dealing with the Engl ish fauna.

B IBL IOGRAPHY OF MEXICAN GEOLOGY
B IBL IOGRAF IA GEOLOGICA Y M INERA DE LA REPUBLICA MEX ICANA ,

FORMADA PARRAFAEL AGU I LAR Y SANTI LLAN . x + 1 58 pp . Mexico : Oficina tipografiea de

. la Secretar ia de Fomento. 1 898 .

DR Rafael Aguilar deserves hearty thanks for this excellent and
c ompendious Bibliography . No less than 1953 i tems in the geology
of Mexico are su ffic ien t to appal anyone whoknows the weakness of
our London librar ies on spec ial subjec ts of this kind. The list is
arranged in double columns

,
under au thors in alphabetical order

,
while

the last eight pages are devoted to indexes of the princ ipal local ities
c ited and of the more important matters. I t is wel l and c learly
pr inted and will be a great acc ession to all geological l ibrar ies and

s tudents.

B IBL IOGRAPHY OF WESTRAL IAN GEOLOGY
‘

THE first Bulletin of the Geological Survey of W estern Australia
,
is

devoted to a Bibliography by Mr A . Gibb Mai tland. Mr Mai tland
,

who was formerly on the Geological Survey of Queensland, has
a rranged this under au thors

,
and like so many of these useful works

it was or iginally compiled for his own convenience. Mr H . P .

Woodward, his predecessor, assisted Mr Mai tland with a list of works
extrac ted from the catalogues of the British Museum . As the Bibl io
graphy contains Papers , Reports, and Maps bearing upon the

Mineralogy ,Mining, Geology and Palaeontology of W estern Austral ia,
we need not refer further to its importance.

DR CHAS. DAV ISON hopes to publish , with Messrs Corn ish of Birming
ham

,
a volume 0 11 the Hereford Earthquake of December 1 7th ,

1896
,

provided that a su ffic ient number of subsc riptions be obtained to

c over the cost of its produc tion .

This earthquake was one of the most importan t ever recorded in

this coun try . Though inferior to the Essex ear thquake of 1884, with
regard to the damage done to bu ildings

,
its disturbed area was at least

twice as great
,
being not less than square m iles. I t was fel t

in every English county
, except the three northern ones , over the

whole of Wales and the I sle of Man
,
and in the eastern counties of

I reland. The number of observations on which the discussion is
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THE Boletim de Mn sen P a r aense, Oc tober 1897 , contains papers on the
Sim i i of the New W orld by Hermann Meerwarth , with maps of the
distribu tion of each genus , further notes on the geology of Brazil by
Fred. Hartt

,
the Devonian fauna of the river Maecuru by Friedrich

Katzer, notes by D r Goldi on Lepidosiren and Mesomys ecaudatus,

and J . Huber on plan ts of the genus Hevea . All the papers are in
Portuguese.

THE Memorias Sociea’ad “Antonio A lzate (vol . xi .
,
NOS. 5-8) con tain

the education of the Mexican woman by Galindo y Villa
,
the origin

of indiv iduals by Professor Herrera, public instruction in Mexico by
Tor res Torija

,
gold in Mexico by E. Ordonez , the water supply of the

c ity of Mexico by D r A . Penafiel, and seism ic notes from Central and
South Amer ica by Montessus de Bal lore. Herrera

’

s
,
Ordonez ’

,
and

Montessus
’ papers are in French

,
the others in Spanish .

THE first par t of Dr Ar thur W illey ’s “Zoological Resul ts based O1I

material from New Bri tain and elsewhere
,

”

contains the anatomy
and developmen t of P eripatus novae-britanniae by the edi tor

, Mela
prolella sandalensis a new Caprel lid by Dr Pau l Mayer

,
Aipysurus

annu latus a rare mar ine snake by G. A . Boulenger , reports on the

centipedes, m illipedes , scorpions
,
pedipalpi and spiders by R. I .

Pocock
,
and an accoun t of the Phasmidae and their eggs by D r D .

Sharp .

The Geological Survey of I ndia notify that by order of the

Governmen t the “Records issued by their department in the mon ths
of February

,
May , August and November each year

,
c eased to be

published from the l st January 1 898 . Annual Reports will be issued,

and papers w ill appear in the Memoirs .

FURTHER L ITERATURE RECE IVED
ZOOLOGICAL results based on material from New Britain , New Guinea, Loyalty

I slands, and elsewhere, col lected during 1895 -7 , Arthur W i lley : Cambridge Un iv.

P ress. Composition of Maize
,
W . H . Wi ley U . S. Dept. Agric . Bul l . 50. Geology for

Beginners , W . W . Watts Macmil lan . Faune de France (Thysanoures— Protozoaires ),
Acloque Bailliere et Fils . Bibliografia geologica y m inera de la Republica Mex icana ,
Rafael Aguilar Secretaria de Fomento , Mexico. Report on West Austral ian Rocks

,
G .

W . Card . Darwin Wrong
,
R. F . Licorish : Barbados . Studien iiber die Protoplasma

strOmung bei den Characeen , by Georg Hoermann : Gustav Fischer . W isconsin Geol .
and Nat Hist. Survey , Bul letins i. , i i . Manual of the Geology of India, Econom ics , ed.

2 , part i . , Corundum by T . H . Hol land : Geol . Survey , Calcutta. History of Mank ind
(Macmillan ), pt . 28 . Mem . Soc . Antonio A lzate, xi . , pts . 5-8. Proc. Biol . Soc.

Washington (numerous papers by Bangs and Preble). College of Agriculture and

Mechan ical Arts , Mesi lla Park, Annual Catalogue. Annals of the South A frican
Museum ,

part 1 : Trustees . On Pontobolbos , and other papers, Arthur Dendy .
Additions to the fossi l Flora of Queensland J

'

. Shir ley .
Amer. Geol . , Aug ; Amer. Journ . Sc1 . , Sept ; Amer . Monthly Micro. Journ . ,

Aug . Amer . Nat. , Aug ; Botan . Gazette , Aug . Feuille des j eunes Nat. , Sept .

I rish . Nat. , Sep t. ; Knowledge , Sept. 1 ; Literary D igest, Aug. 13
, 20, 27 ; Naturae

Novit. , Aug . , Nos . 1 5 and 1 6 Natural ist, Sept ; Nature, Aug . 18 , 25 . Sept 1 , 8 ;
Nature Notes

, Sept. Naturen ,
June-Aug . Photogram ,

Sept. Plant World, Aug.

Psychol . Rev.
, Sept. Review Of Reviews , Aug. , Sept. Revista Quin . Psieh . , Aug.

Revue Sc ient. , Aug . 20 . 27 , Sept. 3
,
10 ; Sc ience, Aug . 19 , 26 , Sept . 2 ; Sc ientific

Amen ,
Aug. 1 3

,
20

,
27 , Sept . 3 ; Scot. Med. and Surg. Journ . , Aug , Sept. Scot.

Geogr . Mag , Sept. V ictorian Nat. , Aug. Westm inster Rev.
, Sept.



OB ITUARIES
NICOLAS AUGUSTE POMEL

BORN 1821 . D IED AUGUST 1898
THE death of Pomel removes from Algeria a distingu ished mineral
ogist and geologist and one who had made for many years a particular
and deta iled study of the country and its palaeontology . Auguste
Pomel commenced his geological career by wri ting in 1 842 several
papers on the geology Of the Auvergne ; his thirty— fourth paper ( 1854)
was the first written on A frican mat ters

, since when he has

published l ittle short of 100 papers on Northern A fr ica. Perhaps his
best known work is his essay 0 11 the classification of the Echinoids in
which he founded new genera by the score. The work was regarded
with such disapproval that i t was deliberately ignored by the Zoo
logical Record

,
which decl ined to record his swarm of new gener ic

terms and i t was denounced with much vigour by the late Professor
D uncan andMr Sladen

,
in a paper for which the title of Pomelism and

Cr ime ”
was suggested. His “ Catalogue méthodique du mammiferes

tertiaires,
”

1853
,
is a wonderful book

,
and was undeservedly dis

credited by Paul Gervais and other wri ters.

JOSEPH CHARLES HI PPOLYTE CROSSE

BORN 1827 . D IED 7TH AUGUST 1898
WE regret to record the death of this distinguished conchologist,
which occurred at Vernou (Seine-et-Marne) at the age of 71 years .

Mr Crosse was the editor of the Journal ale Conchyliologie, a jou rnal
founded by Peti t de la Saussaye, and continued by Paul Fischer and

Bernardi until 1861 , when Crosse took the place of Bernardi
,
and the

two raised the Journal to one of first importance . Among Mr

Crosse
’

s chief works we may men tion the Mol lusca of Mexico and

Guatemala in the Mission Scientifique au Mexique
,

and the

Mol lusca in Grandidier
’

s Madagascar . He worked chieflv on

exotic forms and contributed frequently to his own Journal .

FELIX BERNARD

BORN 1863. D IED AUGUST 1898
ANOTHER zoologist of great prom ise has been removed at an early age
in the person of Fe'l ix Bernard

,
of the Paris Museum . He was best

known by the series of papers on the hinge of the bivalved mol lusca,

which considerably advanced the study of that di fficult group
, and

which have been noticed at length in these pages. He also wrote
Elements de Pale’ontologie, 1895 .

U
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MR G . E. GRIMES, whose appointment to the Geological Survey of

I ndia we announced in October 1 895, succumbed to an attack of

cholera at Thayetmyo, Burma, on the 1 1th Apr il last . Mr Grimes
had shown great promise as a stratigrapher during the two and a half
years he had been in the service, and was only twenty—six when he died.

JOHAN LANGE, the distinguished botanist, died at Copenhagen ,
April

3, aged eighty . _His princ ipal works were a Manual of the Dan ish
Flora and the last ten volumes of the Flora Danica. He was Presi
dent oi the Danish Botan ical Soc iety for twen ty-seven years ; for
twenty years D irector of the Copenhagen Gardens ; and was also
Professor of Botany at the Agricultural College there.

Among others whose deaths have been recently recorded are — FREDR ICH CHARLES
APLIN

,
the orn ithologist, at Bodicote, aged 43 Dr E . B. AVELING , formerly assistant

in physiology at Cambridge and profeSSOI of chemistry and physiology at New College,
wel l known as a popular iser of evolution and a lecture1 and writei on soc ial ism ,

died In London on August 4
,
aged 47 yea1 s ; EVERT JUL IUS BONSDORFF , formerly pro

fessor of anatomy and physiology at Helsingfors University , aged 88 LU IG I BALZAN ,
the arachnologist of the Un iversity of the Ascension ,

Paraguay ; AXEL GUTTBRAND
BLYTT

,
professor Of botany at Christiana Un iversity , on July 25 , aged 54 Dr ERNEST

CANDEZ
,
the coleopterologist at G lain , near Luttich , on June 30 PASQUALE CONTI , thebotan ist , who d ied at Largano after a l ingering illness Dr DEVRY , the naturalist andphysiologist

,
best known for his researches into the pharmaceutical properties of quinine

,

at theHague
,
on August 7 The Right Hon . MURRAY EDWARD GORDON FINCH-HATTON ,

twelfth Earl of W inchelsea, wel l known for h is agr icultural interests , on September 7 ,
aged 48 ; Dr D . P . FRAME , veterinary surgeon and m icroscopist, at Kansas City

,
onFebruary 25 CARLO G IACOMIN I , professor of anatomy at Tur in Un iversity on July 5

C. W . A . HERMANN , the mineralogist, at New YOI k on June 21
,
aged 97 ; ProfeSSOI

D . S. KELLI COTT, one of the best known mi01 oscopists 111 Amer ica
,
who died at the Ohio

State Un iversity In ApI 11 last ; JOAO MAR IAMoN I z , the botan ist, on July 1 1 at Funchal,
aged 75 ; the metallmgist BERNARD MOBI US, while travel ling from America to Europe
on May 17 , aged 46 Professor PARK MORR I LL , of the Forecast division of the Weather
Bureau of the Un ited States , died at Washington on August 8 of typhoid fever HENR I
VANDER MEUTEN , awell -known horticulturist, at I xel les, Belgium; on July 24, aged 83 ;
CARMELO SCINTO PATTI , geologist and engineer of Sic i ly , born January 21 , 1829, diedFebruary 7 , 1 898 ACH I LLE PO ITAN , an enthusiastic natural ist of Aubervilliers and the
canton of Pantin ,

aged 23 Dr E. LEW IS STURTEVANT , the agronom ist, on July 30 atFramingham , Mass , aged 56 W . F. R. SURINGAR, professor of botany in the Un iversity
of Leyden ,

and Director of the Gardens and Herbar ium there Major-General ROBERTGOSSET WOODTHORPE , c losely assoc iated with the geographical exploration of India
,born 1844, died May 26 , 1 898, of whom a long obituary notice and a portrait appears in

the Journa l of the Royal Geographica l Society.
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for his long and valuable researches into the palaeontology of the rocks of I reland.

We were qu ite aware that th is had been a possibi l ity for some years past, andhasten to congratu late Mr Wr ight on his wel l-deserved distinction .

THE monument to Charcot w i l l be formal ly unvei led on October 23rd, in the
Salpétriere, Par is.

A L IFE of W i l l iam Turner of Cambridge
, 1507

-1568, one of, if not the earliestB ritish zoologist, has been contributed to the Zoologist for August, by the Rev.

H . N . Macpherson .

A MEMO IR of Fr itz Mu l ler
,
the Braz i l ian natural ist

,
is to be undertaken by

Dr A. MOller
,
of Eberswalde. Dr MOller begs the loan of letters or mater ial that

wi l l help h im in his task .
THE fol lowing grants have been made by the Ber l in Academy — 2000 marks

to Prof. Engler, for EastAfr ican plants 600 marks to Prof. Graebner
,
for the study

of German Heaths 500 marks to Dr Loesner
,
to complete his monograph on the

Aqu ifol iaceae.

MR A . J . HERBERTSON, lecturer on geography in the Her iot-Watt Col lege,
Edinburgh , has obtained the degree of Ph .D . multa cum laude in geography at theUn iversity of Frieburg, in Baden . Dr Herbertson

’
s thesis was on the Distribu

t ion of rainfal l over the earth ’s surface,” a subjectwh ich he has investigated wh i le
comp i l ing the rainfal l maps for the physical atlas about to be published byBartholomew.

THE Hon . John Macgregor has presented a cheque for £ 500 to the fund for
the endowment of a chair of Forestry in the Un iversity of Ed inburgh . I twi l l be
remembered that the Royal Scottish Arbor icu ltural Soc iety has asked theGovernment for a grant for the establishment of a State Forest near Edinburgh
for research in forestry .

THE Swiney Lectures on Geology, under the d irection Of the Trustees of the

Br itish Museum, w i l l be del ivered by Dr R . H . Traquair on Mondays,
Wednesdays, and Fridays at 5 P .M. ,

beginn ing Monday, October 3. They w i l l
be on the Palaeontology of Great Br itain , and wi l l be given in the Lecture

Theatre of the South Kensington Museum .

THE New Whale Gal lery at the British Museum is the subject of an i l lus
trated artic le by Mr Lydekker in Knowledge for September 1 . Owing to the

d ifficu lty of position , however, the photograph does not give one a proper idea of

the gal lery, which is wel l worthy a visit even from those not spec ial ly interested
in zoology .

WE learn from Science that the Lacoc col lection of fossi l insects contains the
types of about two-th irds of those described from North Amer ica. Besides these
there are 3500 spec imens from the Oen ingen Tertiar ies, and a large collection from
Florrisant, Colorado. The Un ited States National Museum has now perhaps a
col lection of fossi l insects second to none

,
in any case it has a col lection of thefirst importance .

THE late Professor Victor Lemoine bequeathed his palaeontological col lection
to the Par is Museum . In order that the col lection may be further supplemented
Madame Lemoine has handed over the land at Cornay, near Rheims, whence the
fossi ls were obtained

,
to the same institution .

THE South Afr ican Museum has so far advanced as to issue “Annals of the
South Afr ican Museum

,

”
ahandsome octavo ser ial , wel l i l lustrated by l ithograph ic

plates, and printed and publ ished in London by West, Newman Co.

‘

I t wi l l
appear at i rregular intervals, as matter for publication is available, and wi ll
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be devoted to the researches of the museum staff . The first part, wh ich is datedJune 1898, contains papers on Scorpions by Purcel l , Muti l l idae by Péringuey,Repti les by Sclater, and H ispinae by Péringuey . The Trustees report that the
whole work of transferr ing the col lections from the Old Museum to the New

Museum Bu i lding was accomplished in a month , with practical ly no damage or

loss
, at a cost of approx imately £ 90.

THE Amer ican Museum Of Natural History
,
Central Park, New York , is

rap idly progressing w ith its new bu i ldings. These consist of a corner to the

west w ing and a lecture hal l , the latter of wh ich may be ready for occupancy th is
year

,
and the former ready for cases and fittings dur ing 1899. Among the excel

lent work done by this Museum is the fitting out of expeditions for spec ial objects :
thus Dr Car l Lumholtz has returned after four years Spent among the tr ibes in
Mex ico with a large and valuable col lection Dr Adolf Bandalier has continued
his researches in Bol ivia and Peru Mr Ernest Volk has been employed for the
whole year ex p lor ing near Trenton , NJ ,

for the purpose of carefu l investigation
of the question wh ich has ar isen relative to the antiqu ity of man in the Delaware
Val ley whi le Mr A . J . Stone begins this year, and wi l l continue till 1900,

col lecting vertebrate Zoology from Montana to Ber ing Strait. Two great
dinosaurs in a remarkable state of preservation have been secured from

Wyom ing
,
and a complete skeleton of the three-toed horse has also been Obtained

for the col lection . The Library grows rap idly, and many scarce works on Zoologyhave been added to the Shelves
,
wh i le the Duke of Loubat has been a generous

donor in the department of Mex ican and other ethnology .

THE National Herbar ium of the Un ited States has received from Dr W. H.Forwood h is col lection of plants of Western Wyom ing
,
col lected in 1881 and 1882 .

The P lant World states that the coll ection forms the basis of two scarce reports
publ ished by theWar Department. Many of them are also referred to in Tweedv’sFlora of the Yel lowstone.

THE Report of the Keeper of the Manchester Museum refers to the instal lation
of electr ic l ight, wh ich has been rendered possib le by the generosity of Mr

Reuben Spencer, who contr ibuted £ 500 to the expense. The Museum is at

present in the hands of the painters, and it is to be hoped that the comm ittee
wil l sanction the general wh iten ing of the cei l ings asked for by Mr Hoyle, in
order that the electr ic l ight may have a good start. Prof . Hickson has been doinggood work on the plankton of Lake Bassenthwaite, and some Of the rarer forms

wi l l shortly be placed on exh ib ition . M iss Nordl inger , the keeper’s effic ient
secretary, receives due eul ogies, and we are glad to hear that She has taken entire
charge of the l ibrary and hope she w i l l be able to open the proper purse-strings
for much needed add itions. The comm ittee have undertaken the pr inting of

Mr Sherborn ’
s index to the l oth and 12th editions of the Systema Naturae Of

Linnaeus, wh ich shou ld prove of value to zoologists, as these books form the

starting-point of zoological nomenc lature. A ser ies of lectures w i l l be del iveredby Prof. Boyd Dawkins on certain Saturdays and Sundays between October and
June, other lectures to be del ivered by the staff as usual . ‘ Mr Hoy le c loses
his Report w ith an eloquent appeal for more funds, and it real ly does seem

singular that Manchester can on ly afford an expenditure of £ 2785 a year on its

Museum
,
while Liverpool spends £ 5 700. Manchester must wake up.

A USEFU L part of Mr Hoy le’s Report referred to above is his account of the

twenty
-five museums vis ited by him wh i le travel ling in the Un ited States and

Canada in 1897 the l ist, however , is too long to quote here.

THE Kesw ick Museum
, wh ich was founded in 1873 in connection with the

Keswick L iterary and Sc ientific Soc iety, was removed early th is year to F itz Park,
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Kesw ick, and is now known as the F itz Park Museum. I t owes its or igin to thelate James Cl ifton Ward, whose valuable geological work in the lake distr ict is
wel l known . The present curator is Mr James Postlethwaite. The col lections
are restr icted entirely to Objects i l lustrative of the local natural h istory, and

although some of the sections are sti l l far from complete, considerable energy isbe ing displayed tomake it exhaustive. A catalogue was issued in 1888, and this,
we hope, wi l l soon be fol lowed by a new edition .

SOME 3000 members attended the meeting of the Br itish Assoc iation at Br istol,
September 7-14, under the presidency Of Prof. Sir W i l l iam Crookes. Lectures
were del ivered in the even ings by Prof. Sol las on “Funafuti , the study of a Coral
I sland,” and by Mr Herbert Jackson 0 11 Phosphorescence,” wh i le Prof . Pou lton
del ivered the Working Man’

s Lecture on
“The ways in wh ich an imals warn their

enem ies and signal to their fr iends .

” A spec ial b iological exh ibit was arranged
in the Zoological Gardens, consisting of l iving hybr id trout, spec imens Of crossbreeding in an imals

,
and hybrid and crossed var ieties of flowers, ferns, orch ids,

and other p lants. The F irst Lord of the Adm iralty stationed, by request,
four Battlesh ips in Kingroad, Avonmouth , for the edification and protection of

the Visitors. An excel lent series Of ex cursions took p lace, those most interesting
to our readers being Austcl iff on Sept. 10 to see the Rhaetic beds, and to Tort
worth on Sept. 15 to see the new exposure of Si lurian beds recently re-Opened by
Lord Duc ie. This proves to be a th in band of Wen lock border ing the exposure
of Upper L landovery, and is crowded w ith Cocnites. A long excursion of five days

was taken from Sept. 16 -20 to Exeter, Torquay, Dartmouth , P lymouth , and Dart
moor . In a comprehensive pocket handbook wh ich was issued, Prof . Morgan
gave a sketch of the geology Of the distr ict, Mr J . W . Wh ite of the botany, Mr
A . E. Hudd of the insects, and Messrs Morgan and Charbonn ier Of the vertebrata, with the exception of the birds wh ich were dealt with by Mr H . C. Playne.

THE Royal Soc iety Of Victor ia has had a shock not uncommon to soc ieties in
the Austral ian continent, viz . , the reduction of its Government grant. We echo
the hope of the Counc i l in their last report that “with a return of moreprosperous times the vote may be increased so as to enab le the Soc iety to publ ish
the papers presented to it.” There is a steady growth of the l ibrary as indicated
by an additional 200 feet of shelving erected dur ing the year .

THE Manchester M icroscop ical Soc iety has issued a satisfactory report for
1897 . There is a loss of two members, but that 11 0 doubt wi l l be regained nex t
year . The l ibrary and the col lection of sl ides are both increasing

,
and the latter

is careful ly l isted out at the end of the current transactions.

THE Edinburgh meeting of the Br itish Medical Assoc iation was commemo

rated by the Scottish Medical and Surgical Journal in a spec ial number
,
issued asvolume i i i . , No. 2, for August, pr ice two sh i l l ings. This is wel l i l lustrated w ithphotographs of the Pres idents

,
Un iversity Old and new bu i ldings

,
M‘Ewan Hal l

,Royal Infirmary, and many Scottish Spas. Among other interesting artic les are
Medical I nstitutions in Ed inburgh

,
Medical Student Life in Edinburgh

,
Edinburgh Med ical Clubs

,
their Songs and Song-Wr iters

,
the Edinburgh Royal

I nfirmary Old Residents’ Club , and a general account of Scottish Spas and their
m ineral waters . A photograph of the Residency table at the Royal Infirmary,
covered with names of past residents, wi l l awaken many memor ies.

THE rol l of the F ield Natural ists’ Club Of Victor ia is 129 members
,
a sl ight

decrease on that of last year . I ts journal
,
the Victorian Naturalist, has com

menced its si xteenth year and is edited by Mr F . G . A . Barnard . One of the

ch ief works of the year has been the protection of the albatrosses on A lbatross
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shal l be Open to workers throughout the Australas ian colon ies. Subscriptions
to the Fund may be sent to the Hon . Treasurer

,
addressed to the Col lege of

Pharmacy , Swanston Street, Melbourne.

THE Report of the Botan ic Gardens and Domains of New South Wales for
1897

,
by Mr J . H. Maiden , has recently appeared, and contains ful l accounts

Of the Botan ic Gardens
,
Government Domains

,
Garden Palace Grounds

,
Centen

n ial Park, State Nursery at Campbel ltown, &c . Mr Hugh D ixson has p laced h is
col lection of Australasian orch ids at the d isposal of the Botan ic Gardens, and
su itable accommodation is to be speedi ly provided for their reception . Par l ia
ment has also voted a sum of money for the erection of a bu i lding tohouse the
Herbar ium the L ibrary shows a steady progress. A ltogether a very favourable
and hopefu l report, and the first Of a new ser ies

,
wh ich is to be continued annual ly.

The last report appeared in 1878 .

WE learn from the Echo that 100 tuns of beer and cups of coffee were

consumed at the Ber l in Zoological Gardens on W hitsun Day . We are not

respons ible for the statement
,
but

,
if true, it shows that zoology as an interest is

not l ikely to die out in Ber l in .

NATURE ” for August 25 has an interesting artic le on The Marine Fauna
in Lake Tanganyika and the advisabi l ity Of further exp loration in the great
Afr ican lakes

,

” by J . E. S. Moore . Mr Moore p r ints a l ist of empty shel ls andfishes previously known and also a l ist of the entire mol lusca and fishes obtained
dur ing his expedition .

THE Swiss Soc iety Rambertia has laid out an Alp ineGarden at Montreux
, at

an elevation of 6000 feet, where the character istic trees and flowers of the country
are to be cu ltivated .

AT the moment of going to press we learn that Dr F lorentino Amegh ino has
made a remarkable d iscovery . Detai ls of a nocturnal quadruped have beenbrought to h im from time to time by I ndians, and a few years ago the lateRamon L ista actual ly saw and S hot at a myster ious creature in the inter ior of

Santa Cruz . Apparently bu l let-proof, it d isappeared into the brushwood, and all

search for it proved futi le . L ista descr ibed the creature as a pangol in
,
without

scales
,
andicovered w ith redd ish hair . Desp ite the fact that L ista was known to

be a good Observer
,
Dr Amegh ino cou ld not hel p feel ing that he was deceived .

L ista, however , has now been proved correct, for Amegh ino received recently
from South Patagon ia some fresh bony ossic les and a partial ly destroyed skin .

The ossic les were comparable to those of Mylodon, but smal ler, and they were
embedded in the skin, l ike “ paving stones in a street. The skin itself is two
cm . th ick

,
and of such toughness that it could on ly be cut w ith a hatchet.

The surface of the skin itself shows an ep idermis
,
not scaly at all

,
but covered

with coarse hair, four to five cm. in length . and of a reddish grey Shade. Th is
Amegh ino considers was the an imal descr ibed by L ista, and as that natural ist
has unfortunately lost his l ife whi le explor ing P i lcomayo, and was the on ly
c ivi l ised man who had seen it in the flesh , he names it N eomylodon listai . Theimportance of the discovery need not be emphasised here.

N OTICE
TO CONTR IBUTORS.

— All Commun ications to be addressed to the ED ITOR of NATURAL
SCIENCE , at 29 and 30 Bedford Street, London,

W .C. Correspondence and Notesintended for any particular month should be sent in not later than the l oth Of thepreceding month .
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OUR readers will be glad to learn that N atural Science will continue
to appear as heretofore dur ing 1 899 and

,
we hope, for many years to

come. Arrangemen ts have been made for its transfer to an Editor
in whom we have every confidence, and who has undertaken to

continue the journal on the l ines with which our readers are

famil iar . Particu lars as to the future edi tor ial and publishing
offices wil l be given in our December number .

D ISTRIBUTION or THE OCEANS AND CONTINENTS
IN discussing the theor ies of the distribution of the Oceans and

Continents before the Br i tish Association
,
Dr J . W . Gregory re

marked that the main objec t of geomorphology is to explain the

existing distr ibution of land and water on the globe. A remarkable
ser ies of coinc idences in the form and arrangement of the land masses

suggests that the distribution has been determ ined by some general
princ iple and not by local acc iden ts . The three most striking fea
tures that requ ire explanation are the antipodal position of oceans

and con tinents , the tr iangular shape of the geographical un i ts
,
and

the excess of water in the sou thern hemisphere. A ttempts to ex

plain this arrangement have been made deduc tively from general
physical considerations, as by El ie de Beaumont , Lowthian Green ,

and G . H. Darwin ; and direc tly from the evidence of stratigraphical
geology as by Suess, Lapworth , andMichel-Levy . Thus Elie de Beau
mont regarded the form of the continents as determined by the moun

tain chains , which he correlated into a regular geometr ical network ;
while Lapworth regarded the distribution of land and water as due

to a series of great earth -folds, the arches form ing the continents,
and the troughs forming the ocean basins . Suess has treated the

X
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subject synthetically ; he has shown that the struc ture of the world
can be explained by subsidences in the crust , when subterranean
support is removed by the shrinkage of the internal nucleus , and
by the movements of elevation which produce the chains of fold
mountains. Suess

’

s view explains the struc ture of the continents
and ocean basins, but not their arrangement . To settle this problem
fuller knowledge is needed as to the distribution of land and water
in past times . Neumayr

’

s attempt to settle this question for the

Jurassic was premature, and his conc lusions are untenable. We are

thus sti ll dependen t upon the deductive systems for suggestions as

to the most profitable l ines of research . Elie de Beaumont
’

s famous
scheme attached undue importance to l inear symmetry and was too
artificial . I t led, however , to the tetrahedral theory of Lowthian

Green
,
which regards the world ,

not as shaped l ike a simple tetra
hedron

,
but as a spheroid sl ightly flattened on four faces . Such

flattenings occur on hollow
, spherical shells , when they are deformed

by un i formly distributed external pressure . The oceans would
occupy the four depressions thus produced, while the land masses

occur at the angles and along the edges . The existing geographical
arrangement is in general agreemen t with this scheme ; for as the

tetrahedron is hemihedral the assumption that the lithosphere is
tetrahedral explains the antipodal posi tion of land and water , the
excess of water in the southern hem isphere, and the southward
tapering of the land masses. The main l ines of the existing system
of fold-mountains have a general agreemen t with the arrangement
of the edges of a tetrahedron . Some striking deviations occur

,
but

are explicable by the var iations in the composi tion of the l itho
sphere, and the existence of impassive blocks of old strata which
have mou lded the latter movemen ts . The l ines of the old fold
moun tains of the Hercyn ian system may have been tetrahedrally
arranged, but with the axes occupying different positions from those
of the great Cainozoic mountain system . So far

,
however , there is

no completely satisfac tory theory of geomorphology , for which we
must wait for further information as to the distr ibu tion of land and

water in successive epochs of the wor ld’

s history . For the historical
method promises more reliable results than the deduc tive method.

Toxonon

THE importan t serial publications of the Museum of La P lata, Argen
tina, contain some of the most valuable contr ibutions to natural
sc ience which have been .

made during the last decade. We have
had frequent occasion to refer to them ,

and to the vast store of

unique spec imens which the energy and gen ius of Dr F. P . Moreno
have accumulated in the comparatively new capital of the State of

Buenos Aires. The Revista and Anales, however , contain only
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general memoirs and papers

,
withou t any detailed statistics of the

Museum col lections. The D irec tor has thus wisely dec ided to begin
a third set of publications , namely

,
a series of Catalogues recording

the spec imens in the Museum under their register-numbers, with
brief descr iptions and illustrations

,
somewhat on the plan of the

Catalogues of the Br itish Museum . The first of these publ ications ,
just issued

,
relates to the Department of Palaeontology, and is eu

titled Catalogo de los Mamiferos FOsiles conservados en el Museo de

la P lata. Only the first section is before us, namely that compr ising
the type-genus of the ungu late order

,
Toxodontia, by Dr Santiago

Roth , curator of the fossils. N0 less than 1 28 pages
,
with 8 1 text

figures and 8 plates, are devoted to this characteristic genus of

extinc t Sou th American hoofed an imals. The well -known figure of

the nearly complete skeleton of Toxodon at La P lata
,
which we

reproduce herewith
,
has now found its way into most ‘

recen t
text-books . The studen t of mammals has thus known for some

years what to expec t from a detailed account of the spec imens of

Toxodon in the La P lata Museum ; and now for the first time he
is furn ished with tolerably adequate descriptions . The charac ters
of the various par ts of the skeleton are first systematically descr ibed
and then the spec ies are successively diagnosed, while a numbered
list of spec imens is placed beneath each . A lthough numerous new

fac ts are recorded
,
i t wou ld stil l be premature to say more concern

ing the affin i ties of Toxodon than has already been said by prev ious
observers . We now wan t to know more of Ncsodon and its ancestors

,

which are found in Patagonia,
before the relationships of this strange

group of ungulates can be further discussed.

FOSSIL OSTRICH IN CH INA
ABOUT 1 8 5 7 , a remarkable fossi l egg was discovered at Malinowka,

Governmen t of Cherson
, S. Russia

,
which though now destroyed

and lost
,
was seen by Prof. A . Brandt of Charkow and described by

him in the Bulletin of the St Petersburg Academy in 1 8 73 .

Nathusius examined some of the fragmen ts m icroscopically, and

dec lared that they indicated a very c lose relationship with the
common ostr ich . The egg as a whole

,
however , had a cubic con

tents of upwards of 207 5 while the largest known egg of

the ostr ich has only two- thirds this capac i ty . The m icroscopical
struc ture being very charac ter istic of the group he referred the egg

to a new genus and spec ies Struthiolithus ckersonensc
’

s. No bones
of the bird that left behind the egg are known,

but ostr ich remains
have been described from the P l iocene of the Sivalik Hills and the

lower P liocene of Samos . The fragments of the Cherson egg are

still preserved in St. Petersburg Museum . Considerable interest is
now attached therefore to a paper by Mr C. R. Eastman , which
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forms number 7 of the thirty - second volume of the Bu lletin of the

Jil aseam of Comparative Zoology at Har i
'

ard College, in which is
described and figured an entire and perfec t spec imen of an ostrich
egg which was found a few years ago by a Chinese farmer at Yao

Kuan Chuang , distric t of Hsi Ning, abou t fi fty miles south south
west from Kalgan . The find consisted of two spec imens , one of

which was broken
,
and is perfec tly well au thenticated by the Rev.

“7m . P . Sprague , who visited the spot in company with the man

who found them and secured the unbroken spec imen
,
which is now

in the Harvard Museum . According to Mr Sprague’

s account ,
corroborated by references to Richthofen ’

s China
,
the deposi t from

which the egg came was Loess. The egg i tsel f presents almost
exactly the same appearance as the Russian egg, of which a plaster
cast is preserved, and in the opinion of Mr Eastman it may be con

sidered at present to belong to the same bird. The cubic contents
of the Chinese egg is 1 8 9 69 0 c om . The occur rence of fossi l
ostrich remains in the Loess of such widely separated regions as

Northern China and Russia has a direc t bearing upon the distribu
tion of Struthious birds , and gives rise to some important inferences
by Mr Eastman

,
regarding the past history of Ratite birds in

general .

THE NOTES or B IRDS
MANY a wanderer in the country has wished that he cou ld identi fy
the var ious birds that he hears singing on the hedges or cal ling in
the fields. Those who live in the country often know the cal l , but
can only identi fy the bird by its local name . Mr Charles Lou is
Hett of Brigg has produced a smal l oc tavo volume, handy for the
pocket , which is to be obtained for hal f-a-c rown of Messrs Jackson

,

Market P lace, Brigg , which gives these notes and calls arranged in
alphabetical order

,
most of which give a fair idea of the various

sounds produced. Further than this , Mr Hett has also given a l ist
of the popular local and old-fashioned names of Bri tish birds , under
each of which the notes are repeated, and closes his li t tle volume
with a l ist of the sc ientific names of all birds accepted as British by
the Bri tish Orn ithologists’ U nion in 1 883 . Equ ipped therefore
with this volume

,
the bird lover may identi fy , with a certain ap

proach to accuracy , many of the birds met with in his rambles , and
what is of greater importance

,
may ,

now he has a basis to go upon ,

try and record more accurately the delusive and fugitive cal ls of

many of the spec ies .

LIFE COND ITIONS OF THE OYSTER

THE fol lowing conc lusions of the Comm i ttee appointed by the Bri tish
Assoc iation to report on the eluc idation of the li fe conditions of the
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oyster under normal and abnormal environment

,
inc luding the effect

of sewage matters and pathogenic organ isms
,
drawn up by Professor

Herdman , Professor Boyce, and D r Kohn , are, we think , of suffic ient
interest to the public to repeat here in ful l .

1 . There are several distinc t kinds of greenness in oysters.

Some of these, such as the green Marennes oysters and those of

some r ivers on the Essex coast
,
are healthy ; while others

,
such as

some Falmou th oysters contain ing copper and some American
oysters

"

re-bedded on our coast and which have the pale-green
leucocytosis we described in the last report, are not in a heal thy
state.

2 . Some forms of greenness the leucocytosis) are certainly
assoc iated with the presence of a greatly-increased amoun t of copper
in the oyster, while other forms of greenness the Marennes)
have no connec tion with copper , but depend upon the presence of a

special pigment Marennin ,
which may contain a certain amount of

iron .

3 . We see no reason to think that the iron in the latter case is

taken in through the sur face epithelium of the gills and palps '

; but

regard i t
,
l ike the rest of the iron in the body , as a produc t of

ordinary digestion and absorption in the alimentary canal and
liver .

4. We do not find that there is any excessive amount of iron
in the green Marennes oyster compared with the colourless oyster ;
nor

.

do the green parts (gills, palps , &c . ) of the Marennes oyster
contain ei ther absolutely or relatively to the colourless parts (man tle ,

&c .) more iron than c olourless oysters. We therefore conc lude that
there is no connection between the green colour of the Hui tres de
Marennes and the iron they may contain .

5 . On the other hand, we do find by quantitative analysis that
there I s more copper in the green Amer ican oyster than in the

colou rless one ; and more proportionately in the greener parts than
in those that are less green . We therefore conc lude that their
green colour is due to Copper. W e also find a greater quan ti ty of
iron in these green American oysters than in the colour less ; but
this excess is, proportionately , considerably less than that of the
copper.

6 . In the Falmouth oysters containing an excessive amount of
copper , we find that much of the copper is certainly mechanically
attached to the surface of the body , and is in a form insoluble in
water , probably as a basic carbonate. I n addition to this, however,
the Falmouth oyster may contain a much larger amount of copper
in its tissues than does the normal colourless oyster. I n these
Falmouth oysters the cause of the green colour may be the same as

in the green American oysters .
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this inspec tion might well , we should suggest, be assumed by the
various Sea Fisheries Comm ittees around the coast .

THE METHOD OF FEEDING or HELIX HORTENSI S

MR E. BATEAY publishes an in teresting artic le on the method of

feeding of Helix hoxtensis
,
in the third part of Vol . viii . of the

Zeitscltfr ift far P lanzenkranlclieiten .

The author had noticed on the smooth bark of ash-trees certain
undulating patterns, in the immediate neighbourhood of which

,
or

at their extremities , were individuals of Helix hortensis. Mr Rathay
therefore fel t that the patterns must be accounted for by the snai l’s
method of feeding.

To make cer tain of the fac t , he took some bi ts of ash-bark on

which no patterns had been traced
,
set them in an uprigh t position

so as to keep them fresh in the water , put a Helix on each
, and

covered them over with a glass bell . The very next day, these bits
of bark showed traces of undu lating patterns .

I n consequence of this experiment
,
the author’s attention was

drawn to other smooth -barked trees
,
and he recogn ised the same

patterns on Salix caprea L , S. amygdalina L ,
A ln i is ii icana C. , &c .

These traces were noticed on the trunks to the height of 7 to
9 metres , and the snail that was observed to be at work , produced
them by slowly advanc ing his body and swaying his head al terna
tively to r ight and left .

One might suppose that the gasteropod fed himsel f thus by
'

gnawing the bark of the tree , but i t is nothing of the kind ; he
attacks the spots where the bark is powdered with a smal l alga,
Plearococcas vi tlgaris, Menegh . ,

and scarcely touches the outer skin
of the bark;

I n fac t , in the excrement of Helix hortensis are found the cells
of P learococci ts almost intac t .

I n accordance with the experiments detailed in the note and

after the employment of various appropriate reagents, i t is recog
nised, not only by m icroscopic examination , but by chem ical experi
ment

,
that the cells of P learocoecas have been evacuated intac t with

their chlorophyl .
The au thor ’s conc lusions are as follows
1 . I t is only on smooth barks suffic iently coated with alga that

the undulating patterns can be detected.

2 . I t can easily be observed, espec ial ly on the older trees , that
Helix lior tensis does not eat the outer skin of the bark and scarcely
touches i t.

3 . The excremen t of the same gasteropod, taken a great height
up the tree

,
is ch iefly composed of cells of P lea rococcas with

very few fragments of peridermis . The extraordinary thing about
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this is that these cel ls are evacuated apparently intact, not only
with their chlorophyl , but with the other substances that they
con tain .

4 . I t has been noticed that Helix hoi 'tensis produces the same

patterns on the lat tice work of a wooden fence covered wi th P lenro
coccns vu lgar is. A figure of the pattern referred to will be found
reproduced in La Feuille ( les j eunes Naturalistes

,
September , from

which journal we take this note .

ABNORMAL SHELLS or PLANORBIS

THE abnormali ties of our fresh-water snai ls wil l be no new fact to
bring before the notice of our readers , but attention may wel l be
directed to a paper by Mr A . G . Stubbs on abnormal spec imens of

P lanoo'bis spirorbis from Tenby . The paper was read before the

Conchological Soc iety , and is published in the October number of

their Journal. A good plate is prov ided,
and the shells are seen to

be contorted in every direction , but mainly into that of a spiral ,
some of these so much drawn out as to be n ine or ten times the

height of the normal shell . Mr Stubbs accepts Mr J . W . Taylor ’

s

explanation as to the cause of this cur ious distortion that when
the water [in this ditch] is nearly dr ied up,

the efforts of the crea

tures in forc ing their way through the th ick mud in which they are
sometimes left partial ly embedded, to again reach the water , may

easily cause an alteration in the direc tion of a new shel l growth , i f at
the time in course of formation .

A REMARKABLE MARINE ORGANI SM
AMONG a number of sponges from Ramésvaran I sland, Gul f of

Manaar , sent to D r Arthur Dendy for identification for the Madras

Museum ,
were some fi fteen spec imens of cushion - shaped masses of a

brown colour
,
from 1 3 mm . to 36 mm . in diameter , attached to

rock fragments . These masses are compac t and tough in texture,
after preservation in spiri t

,
like indiarubber , and there is a deal of

sand in the deeper layers. When cut in hal f vertical ly they Show
strongly-marked, concen tric lamellae, the effect of alternating bands
of flocculent (Opaque) and transparen t layers. The opaque layers
are connec ted together by a coarse network of radially ramifying
strands . In the transparen t layers are seen ,

after careful examina
tion ,
innumerable exceedingly slender unbranched threads , which

prove to be the cel lulose sheaths of chains of shor t , rod-like
bacteria. D r D endy thinks that there are two possible views as to

the nature of P ontobolbos , as he cal ls this remarkable struc ture, and
these are ( 1 ) that the organism is entirely bac terial in origin ,

the
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opaque layers and network being due to the formation of sl ime or

jelly by the bacteria themselves , or (2) that i t is due to symbiosis
between the bacteria and some gigan tic rhizopod

,
the protoplasm of

which is seen in the flocculent layers and network . A fter discuss
ing these two views, Dr Dendy calls atten tion to the marvellously
c lose resemblance of P ontobolbos to the enigmatical fossils Stremato
poridae. The paper appeared in the Linnean Soc iety ’s Journal ,
volume twen ty-six .

BUGS ’

AS FOOD

MR G . W . K IRKALDY,
who has been devoting his attention for some

time to the systematic description of the Rhynchota
,
has wri tten a

short note to the Entoonologists
’ Monthly Magazine (p . 1 7 3) on

arrangemen ts which have been made for the importation into this
coun try both of imagines and ova of Notonecta and Corixa in large
quantities for the food of insec tivorous birds , game, fish ,

and others
with pecu liar tastes. I t has long been known that the natives
of parts of Mexico eat the perfec t insec ts with relish , and that the
sale of cakes made of the ova is fairly extensive. The spec ies to
be imported, according to Mr Kirkaldy ,

are Notonecta amer icana ,

Fahr and Corixa mercenaria
,
Say . The ova are called by the

Mexicans ‘

Axayacatl
’

or
‘

waterface,
’

and are made into cakes
with the addition of meal . These are eaten an naturel or with
green chilies. I f cooked without meal they are called ahuanhtli

or
‘ water wheat ,

’ have the appearance of fish roe
,
have a del icate

flavour , and are not disdained at fashionable tables. Virlet d’

Aoust

indeed compared them to caviare. Mr Kirkaldy ,
however , cannot

speak highly of them as a rel ish , his were stale and tasted of

sulphuretted hydrogen and decayed an imal substances . The per fec t
insec ts, moreover , had a d istinc t ‘ buggy ’ flavour . Stil l one can

educate one
’

s palate
,
and there are some who revel in the pope’

s

nose of a goose despite its taste of cockroach . The C. mercenaria

are impor ted by the ten
,
and each ton is impu ted to con tain 25 0

millions of insec ts. We will not dine with Mr Kirkaldy .

THE RELAT IONSH IPS or BUTTERFLIES
READERS of Natural Science will recal l Mr A. Radc liffe Grote

’

s

papers at the beginn ing of the present year (vol . xii . pp . 1 5 — 26
,

8 7 -99) on the c lassification of butterfl ies according to the wing
neuration . His main contention was the separation of the Papil

ionidae from all the other butterflies on account of the presence of

a short vein ( ix . ) next to the inner margin of the forewing
,
this

vein being absen t in all the other families. I n a recent paper
entitled Spec ial isations of the Lepidopterous W ing ; the P ier i
Nymphal idae,” in the P roc. Amer . P hil. Soc. (vol . xxxvii . pp . 1 7
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in agreemen t with several of Eimer ’s conc lusions— the inheritance of

acquired characters and the smal l influence of natural selec tion in

the origin of spec ies. His trenchant critic isms of the statemen ts
and reason ings by which Eimer supported his conc lusions are there
fore all the more weighty .

THE ORIGIN or D IATOMAOEOUS EARTHS IN NEw JERSEY

THE lacustrine sedimen tary deposi ts of W eequahick Lake, Newark ,
New Jersey , have been long considered as fresh water deposits of

diatomaceae. Professor Ar thur M. Edwards has been recently
studying these deposits as represented in the valley of the r iver
Passaic , and in the c lay there, which is three feet thick , has found
a m ixture of marine and fresh water diatoms . He also finds
numerous kettle-holes and deposits of a peaty matter all of which
contain the diatomaceous earth . From this he conc ludes “ that the
whole coun try in North America

,

"

and most l ikely in Europe also,
was covered by a fresh -water sea,

der ived from the melting ice at

the per iod when icebergs made their appearance
,
and that the

temperature of this sea was O
"

C. (32
° because that is the

temperature most congen ial to the bacillarias and the diatoma
ceous c lays described above were laid down as fresh-water deposi ts
from this sea dur ing the iceberg period.

”

The paper forms pp .
1 03-1 07 of a Soc iety which is apparently ashamed of its name, for

that nowhere appears on the excerpt .

THE PERSISTENOE OF SPECIFIC FORMS
I N the above paper is a remark that all the forms noted are of the

same kind as are found in var ious parts of the world ; while in a

brief note by the same author , and published so long ago as March
1 8 97 in the American Mon thly Microscopical Jou rna l , we read

with reference to some “ Tuscarora
”

soundings : “The same forms
are to be found in the Neocene of Cali forn ia whenever i t has been
examined

,
from Crescent Ci ty in Del Norte county on the north

to a spot about forty m iles sou th of the southern l imit in Sou thern
Cali forn ia

,
that is to say into Mexico. They are the same in the

in fusorial earth of the Atlantic Coast of North Amer ica
,
and like

wise in South America when i t has been detected at Payta and

Mej i llones in Peru . I n Nor th
,
America i t is known as Miocene

territory and is seen at Atlantic Ci ty in New Jersey , at Richmond

in Virgin ia
,
at various poin ts in Maryland, as at Nottingham , and

at Tampa Bay in Florida. I t is l ikewise known at Oran in Africa,

at Moron in Spain
,
at Mors in Denmark

,
at Catanisetta in Sic ily, at

Simbirsk in Russia, and at Senz Peter in Hungary . Besides , i t is
known at Netanai in Japan and Oamaru in New Zealand.

”

And what does this bring us to ? W e have to compare the
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forms of Bacillaria,
Rhizopoda and Foram ini fera of these differen t

locali ties and we find them essential ly the same in all . W e have
also to compare the forms of Bacillaria

,
Rhizopoda and Foramin i fera

of the soundings in the Pac ific and Atlantic oceans and we find

them the same. Can we not say that the strata are the same in

composi tion c h em i c a l l y and the same in organ ic forms ? ”

I think they are . And can we separate the Neocene from the

recen t soundings in any respec t ? I do not think so. We

cannot distinguish Neocene Bacillaria, Rhizopoda or Foramin i fera
from recent which are l iving now. A lthough the strata in New

Zealand have been placed in the Cretaceous , and at Simbirsk in the
lower Eocene, we must expec t to see them bearing like forms to the
recen t, and which live more on the bottom of the ocean and are in

every inlet along the coast . Much of this has been said before
,

but i t will wel l bear repetition .

A TIDAL CRANNOOr AT DUMBARTON

AN undoubted crannog of a remarkable type was found recently by
the well-known archaeologist , Mr W . A . D onnelly . I t is the first
of such struc tures found in tidal waters. The discovery has been
inspected by D rs Anderson and Munro

,
and the latter after making

a thorough investigation of the Site
,
dec lared that “ i t was the most

cur ious
,
puzzling

,
and interesting find of the kind he had met with

in all his long experience
,
and, so far as he knew

,
un ique . Mr

H . J . D ukinfield Astley
,
who communicated this find to the

A then aeum (Sept . says that Mr Donnelly , with the help of the
Helensburgh Naturalist and An tiquarian Soc iety , has thoroughly
investigated the spot with a r ich reward. The crannog is 1 000

yards east of the Castle Rock of Dumbarton ,
and abou t 2000 yards

from D unglass Castle, below high -water mark
,
and about 5 0 yards

from the r iver at low tide ; when the tide is in i t is submerged from
3- 1 2 feet . The approach is from the north . The c ircu i t of the
crannog is 1 84 feet . The piles in the ou ter c irc le are of oak

,
which

below the mud sur face is still qu ite fresh ; the transverse beams
and pavements inside are of wood of the consistency of cheese
these are of willow

,
alder

,
and oak the smaller branches are of fir ,

birch , and hazel , with bracken ,
moss , and chips. The stones in the

outer c irc le and along the causeway leading to the dwelling-place
seem to be placed in a methodical order

,
most of the boulders being

about a l i ft for a man . The refuse-mound extends for about 1 2
feet outside for the greater part of the c ircu i t , and in this the fl int
and bone implemen ts have been chiefly discovered,

while near the

crannog i tsel f a canoe
,
3 7 feet long and 40 inches beam , dry ends

of an oak tree, was also found.

As regards its construction— of stones, wooden piles and pave
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ments— shape, and the finding of canoe alongside, this crannog
differs in no way from other well-known ones in I reland and else
where ; but in two respec ts i t is absolutely un ique : ( 1 ) as was

stated above
,
in being si tuated on the shores of a tidal river ; and

(2) in the fact that , so far at any rate, none but implements of fl int
and bone have been discovered. This would throw its occupation
back at least to the Neolithic per iod

,
whereas crannogs are usual ly

associated with the Bronze Age, e.g. ,
the British lake village at

Glastonbury yielded beau ti ful spec imens of bronze fibulae and other
artic les. Details as to further finds will

,
therefore, be eagerly

awai ted by archaeologists .

AUSTRALIAN IN ITIATION CEREMONIES
LIGHT is gradually being let into the remarkable ceremon ies of

initiation that the young Australian has to pass through before he
is admit ted to the secrets of the tribe and regarded as a ful l member
of i t . Much has been published by the Horn Expedi tion

,
and by

a recen t Governmen t publication
,
but Professor Baldwin Spencer and

Mr F . J . Gillen have now given us the ful l details of these interest
ing ceremon ies as per formed by the Arunta tribe of Cen tral Australia.

Mr G illen is a Sub-Protec tor of the aborigines , and so has spec ial
opportun ities of observing, and much of what was glossed over by
the earlier observers is now careful ly related and explained. Ex

cepting,
perhaps, one tribe, the WOtjo-balluk of the W immera

distr ic t
,
Vic tor ia, every Australian native has to undergo these

ceremon ies. I n the case of the tribes inhabiting the east and

south -eastern coastal districts of the continen t, the ceremon ies
appear to be en tirely distinc t from those of the tr ibes of the cen tral
area, amongst whom they are very elaborate and spread over a long
series of years , the first taking place at about the age of ten or

twelve
,
whilst the final and most impressive one is not passed

through until the black fellow has reached the age of at least
twenty-five or even thirty . The ceremon ies described in the Tr ans
actions of the Royal Society of Victoria ,

vol . x . part 2 ,
are four in

number
,
and are ( 1 ) the Enchichichika and Alkirakiwfima, or

painting and throwing the boy up ; (2) Lartna or c ircumc ision ; (3)
Ariltha or subincision and (4) Engwurra or fire ceremony . One of

the most noticeable features of the Arunta ceremon ies is the absence
of the knocking out of the teeth , but no doubt to-day much of the
ceremony in var ious tribes has lost its old sign ificance, and degener a

ated or developed along different lines as the tr ibes separated from
their original common cen tre.

The Australian aborigines also form the subjec t of _a paper by
Mr O liphant Smeaton this month in the Westminster Review,

who

deals with their curious legends .
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THE MOUNT RAINBOW GOLD-FIELD
, QUEENSLAND

THE basalt capping of the fiat-topped and steep -sloped hills of the

Mount Rainbow gold-fields in Queensland rest upon a sediment of
wash of 2 or 3 feet of rounded and subangular pebbles and boulders
of gran ite, quartzite, and other rocks of the Gympie formation

,

cemented in a gr it of quartz
,
felspar

,
hornblende, and m ica grains ,

overlaid by a white tenaceous, hor izontally bedded, c layey sand.

This latter deposi t is often 1 0-1 5 feet in thickness, and rests on a

horizon tal floor of gran ite. This wash averages gold to the amoun t
of 1 oz . 1 1 dwts . 1 8 grs. per ten

, and the cost for crushing is
1 2s. 6d. per ton , as against £ 1 per quar tz . Much useless material
has to be crushed, owing to the hardness of the cemen t . The gold
occurs in rounded or flattened water worn grains , and is all

obtained from the lowest 2 or 3 inches of wash , and the
'

uppermost
2 or 3 inches of decomposed grani te floor . A ful l account of the
geology will be found in No. 1 26 of the Geological Survey
publications .

V IRCHOW ’

S LECTURE
AS the Saturday Review reminds us

,
the selec tion of Professor

Virchow as this year ’

s Huxley lecturer was a quain t method of

doing honour to Huxley ’s memory . The lec ture i tsel f was a

bril liant statement of the growth of the cel lular views of pathology
and their influence on medical work , — an em inently sui table -subject
with which to assoc iate Huxley’s name. Virchow sketched the

growth of theories regarding vitalism and the gradual developmen t
of the cel lular theory . He insisted in its corol lary that the organism
is not an individual but a soc ial mechan ism . He referred to the

application of the cellular theory to pathology due to his own work
,

which was an indirec t outcome of the biological pr inc iple omnis

cellu la e cellula . This principle ‘

also explains heredity , while i t over
throws some of the most elaborately construc ted theories as to the

hereditary nature of some diseases . Modern theor ies of malaria,
anti

septic surgery and artific ial immunization against diseases are also con
sequences of the theory of cel lular pathology . I n the early part of
the lec ture Virchow paid'

a warm tribu te to Huxley , adm iration for
whom he said “ is deeply rooted within me. But later on there
came an unnecessary rem inder of former controversy by the remark
that “Huxley had no hesitation in fi lling the gaps which Darwin
had left in his argument

,

”

and by a reservation that whatever
opin ion one may hold as to the origin of mankind,

”

so that Virchow
now . as In 1 8 95

,
is stil l opposed to the application of evolution

to man .



The probable depths of the Gault Sea as indicated

by its Rhiz opodal Fauna

HEN we consider the evidences of var iability in the forms of

foramin ifera, and their power of adaptation to lim ited
amoun ts of change in their environment , i t may seem futi le to

attempt to attach much value to these organisms, as indices of the

bathymetrical and other conditions of the deposi t in which they are
found. Whilst recognising this power of adaptation , however , we
must not lose sight of the fac t that marked changes are visible in
the aspect of as semb lag es of foram ini fera. For example, when we
pass from mater ial which has been laid down in c lear and deep
water in proximity to l imestone cl iffs , to other , and i t may be,

adjacent , and con temporary deposits, subjected to inroads of muddy
and decomposing organ ic mater ial

,
we shal l probably find

'

that ,
whereas in the former case the species are well-developed and thick
shel led, in the latter case the foram in ifera will be th in-shelled and

starved, or perhaps with tests formed, of necessi ty
,
of the minute

sand-grains of the deposit upon which they lived. A case in point
is afforded by the limestones and black c lays of the Rhaetic of

VVedmore H il l in Somerset
The copious records of foramin i fera from known depths

,

made by the Chal lenger and many other important dredging and

sounding cruises, supply us with a tangible basis for the comparison
of types of foramini fera wh ich are found in both recent and fossi l
accumulat ions.

I n consequence of the nature of the sea bottom ,
its temperature

and depth being to some extent in terdependen t , we may gather
many interesting facts by a due consideration of all these points .

I n the present instance those spec ies from each zone of the

Gault (2) have been taken ,
which occur also in recen t deposi ts , where

their known depths have been accurately recorded. These depths
have been carefully averaged for each spec ies selected,

and the total
mean depth for all the spec ies in each distinc t zone of the Gaul t has
been taken as the probable depth of its sea bottom . I n cases

where there is a preponderance of common and wel l-developed
forms , the evidence of such is considered, to the subordination of

occasional examples , which may have been introduced into the
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deposi t by the ac tion of currents . I n obtain ing the data from the

recen t species attention has been espec ial ly paid to evidence of depth
at which the particu lar spec ies occurs most frequently , and where it
attains its best developmen t .

The material on which these calculations are based cannot
afford a complete compar ison on accoun t of the number of Gaul t
forms which are qu i te unknown in recent deposi ts , but this not

withstanding
,

an approximation to
‘

the truth may perhaps be

obtained.

The noteworthy and important groups of foramini fera found in
the Gault , and which are not exac tly represented in our recent
faunas are

( 1 ) The strongly costate Nodosariae ;
(2) The complanate and l imbate Frondiculariae °

(3) The sulcated and l imbate Vaginulinae ;
(4) The remarkably developed and attached Ramulinae

,
the

allied genus Vitriwebbina ;

(5 ) And the l imbate, reticulate, and spinose Pulvinulinae.

The comparatively large size and redundant growth of these
forms indicates favourable conditions for development, in which a

high bottom temperature and a suffic iency of calcareous material
dissolved in the water would form importan t fac tors. Another
possibly impor tant condition was the accumu lation of marine shells
over which this part of the Ben thos of the Gault Sea was able
to wander , and amongst which i t could shelter . I n the case of the

Ramulinae and Vitriwebbinae these cur ious recent organ isms
attached themselves to the shells of the mollusca.

Al though marked changes are observable in the charac ter of the
deposi ts form ing th e Gaul t series in Kent , where they consist of

green-sands , c lays , and marls, i t is somewhat remarkable that the
ac tual rhizopodal fauna does not greatly vary ; and so far as one

can judge from the resul ts now before us , the depths were not

subjec t to so much osc illation as the l i thological character of the

beds m ight at first sight seem to demand. They are all more or less
comparable with deposi ts form ing in the moderately deep seas of the

present day they are probably represen t-ed by the green ,
blue, and

red muds and the green-sands for the Lower Gault and by the semi
pelagic or terrigeno-

globiger in a ooze (the meeting ground of the

terrigenous and the pelagic deposits) for the marls of the U pper Gault .
I n

'

connec tion with the subjec t i t may be remarked that some
years ago Professor T. Rupert Jones stated, in a note on an annel id
bed at Westwel l Leacon (3) that his col league, Professor W . K i tchin
Parker , believed the Gau lt Sea to have been 1 00 fathoms .

F . G . Hilton Pr ice believes the Gaul t Sea not to have exceeded
1 00 fathoms in depth , and probably much shallower
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I n this c lay there is a fair quan ti ty of minute glaucon ite grains,
found only in the finest washings . The foramin i fera yield evidence
of slightly shal lower conditions than the preceding, which , however,
is probably placed at too great an estimation

,
since the foramin i fera

Obtained from the green-sand seam, as previously pointed out
,
are not

numerous enough to be representative.

The depth for this deposi t is 7 00 fathoms. For compar ison ,
one

may refer , as a typical green mud of similar depth , to ‘ Challenger ,
’

Station No. 1 6 3 F off Sydney , depth 6 5 0 fathoms.

Zone 1 1 .
— The samples taken from this zone were c lays of a

dark green colour .

The residua yielded a fair quanti ty of glauconi te, and the pre

sumably pelagic Globigerina cretacea was met with in some frequency .

I n their general charac ter these clays are comparable with the green
muds .

The depth of these samples works out at 8 20 fathoms.

Zone I I I — The c lay of this zone is of a pale brown or fawn
c olour , and is qu i te distinc t in appearance from the rest of the Gau lt .
Glauconi te is extremely rare, and appears to be entirely absent in
the modern red muds, with which this c lay may perhaps be com

pared. The comparison , however , is not much more than one
-
of

s imi lari ty of colouration in its present condit ion ,
for much of the

c olour in modern red muds is due to ochreous matter, whilst that of
the Gaul t of this zone is due to carbonate of iron with some ochre
ous stain ing. I t is, however , not very probable that i t cou ld have
originally been a blue mud

, sinCe this would have resulted, as with
some other samples of the Gault

,
in the infilling of the foram in i feral

shells with pyr ites instead of carbonate of iron
,
of which we here

have evidence. This carbonate of iron is found in some quant ity
d isseminated through the c lay as m inute casts of organisms ; and
there are also concretionary bands of the same material running
through the bed. This concretionary iron band is per forated
throughout with what are apparently annelid borings, and this has
been noticed by Mr Hilton Price who drew attention to it in
1 8 7 6 in connection with a similar annelid bed which Professor
Ruper t Jones had described (3) from Westwell Leacon in K ent, and
locally known as Harper.

’

This bed Professor Jones found in the
upper part of the lowest third of the Gau l t at that locality and

he compared i t with a bluish-grey mud with annelids found forty
m iles SE. of No-Sima Lighthouse

,
Japan,

at a depth of 1 8 7 5

fathoms . Professor Jones has been good enough to give me a Spec i
men oi the annel id rock from Westwel l Leacon ,

and I find i t com
parable with a similar bed

A

which I found some years ago in the

Gault at Godstone. All three spec imens probably occur at about
the same horiéon of the Gault and are equ ivalent to ZOne I I I . at
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Folkestone. The spec imens from W estwel l Leacon and Godstone
are sti ll c lays, with no colouration

, the tubular infillings being bluish
grey

,
whilst the Folkestone spec imen is a c lay ironstone.

I t is noteworthy of Zone I I I . at Folkestone,
that owing to the

absence of pyritous infilling of the foramin i feral shel ls , they are

much paler in colour than is usual with Gaul t spec imens of

foramin i fera.

The conditions in this zone seem to have been favourable for

the crustacea, and by their abundance this bed is known to collec tors
of fossils as the Crab bed.

’

At this horizon Ostracoda are espec ially
abundan t . Globigerina cretacea also forms a fairly large propor tion
of the washings.

From the evidence of the foramini fera, the depth of this deposi t
was 1 1 80 fathoms.

The charac ter of the c lay makes i t appear to have been original ly
a red mud of a semipelagic nature.

Zone I V.
— The c lay of this z one is greenish grey . The foramini

fera are very minu te, owing to the prevalence of muddy matter
,
and

the scarc ity of dissolved calcareous material .
This c lay is probably represen ted in modern deposi ts by blue

mud rather than green mud, since glaucon ite, although present, is
only in a smal l proportion in the washings .

The depth determined for this zone is 840 fathoms.

Zone V.
— A grey-blue c lay spotted with lighter markings .

The washings contained a large proportion of Globigerina cretacea
,

Sphaeroiclina bulloioles also being found.

This deposi t seems originally to have been a blue mud
,
from

the quantity of pyri tes found infilling the foram ini feral shel ls and

elsewhere, and from the small quanti ty of glaucon i te present .
The depth determined by the foramini fera is 7 5 0 fathoms.

Zone VI .
— This is a mottled blue-grey c lay . There is much

pyritous material as in Zone V. The deposi t appears to be equiva

lent to the blue muds .

The probable depth is 7 90 fathoms .

Zone VI I — A dark blue—green c lay
,
which from the scarc i ty of

glauconi te and the presence of pyrites, must have original ly been a

blue mud. This and the next zone above seems to have been formed
under condi tions particularly favourable for the existence of the

redundan tly grown P ulvinulina spinulif era.

The depth for this zone is 8 1 0 fathoms.

Zone VI I I — A grey clay , with a little glaucon i te in the fine

washings. This also can be c lassed with the blue muds . The ferric
carbonate casts become scarcer from Zone I I I . upward, and are

entirely absent in this zone, so far as I have observed, but they
again recur in the next and succeeding zones .
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The evidence of the foramini fera points to 700 fathoms for the

depth of this deposit .
Zone IX.

— A dark blue-grey marl . Globigerina cretacea is found
in some abundance, and from thence through the succeeding zones
increases in quan tity until near the top of the Gaul t. The deposi t

,

compared with recen t accumulations, m ight be termed a grey terr i
genous ooze.

The foramin ifera indicate a depth of 9 1 0 fathoms.

Zone X — A pale green -grey marl . This zone perhaps more
nearly foreshadows condi tions which obtained in the Chalk-mar l
than any of the others. The proportion of calcareous matter is very
large (as much as at 45 ft. from the top

— in Zone XI . it

was 3670 ; the Chalk-mar l of Eastwear Bay _at 1 0 ft . above the
Chloritic marl gave 6 7570 of calcareous matter . The conditions

existent then in Zone X. must have been
"

favourable for calcareous
shel led organ isms. Here particu larly we obtain a great variety
of the strong shelled and costate forms of the genera Nodosaria ,

Frondicular ia , Marginu lina ,
and Vaginulina and i t was from this

zone more espec ially that the redundant and abnormal forms described
in my systematic papers (see Part X. Foram ini fera of the Gaul t of
Folkestone) were obtained. This deposit may be c lassed with those
of modern date as a grey terrigenous ooze, and had a probable depth
of 900 fathoms.

Zone XI — ThiS bed, measured up to the base of the green-sand

seam,
is a pale grey marl . Globigerina cretacea considerably increases

in abundance, and attains its maximum profusion at 4 5 ft. to 2 5

ft . below the top of the Gau lt , as well as in the next zone at 2 0 ft.
from the top.

This bed can be compared with a grey terrigenous ooze, and
appears to have been deposi ted in 8 70 fathoms.

Zone XI I — A glauconi te-marl . A noteworthy poin t abou t this
deposi t is that the glaucon ite casts have been formed at a less depth
than that at which the associated foramini fera lived ; for the foramini
feral tests seen intermingled with the glaucon i te casts in the wash
ings undoubtedly belong to a later period than the originals of the

casts themselves ; these remarks also apply to the m icrozoic fauna of

the green-sand seam of Zone I .

This deposi t I s to some ex ten t comparable with the glaucon ite
muds

,
and its depth is indicated as 8 20 fathoms.

Zone XI I I — A pale grey marl
,
perhaps to be compared with the

grey terrigenous oozes of modern deposi ts.

The foramin i fera indicate a depth of 8 30 fathoms.

I t is here necessary to refer , to
-

a few points in explanation of

the evidence afforded by the foram ini fera alone
,
as regards the depth

of sea in which these organisms l ived.
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obtained from a consideration of only a smal l propOrtion

'

of the

rhizopodal fauna,
— that which is represented in our modern seas .

SUMMARY OF DETAILS RESPEC’I‘ING THE GAULT AND ITS DEPTHs.

Possible Equivalent inHorizon. Ixature of Deposit. Deep
-Sea Deposits .

Dark argillac eous green
sand . Green -sand .

Dark green clay. Green mud
H H

Pale brown c lay.Green-
grey c lay .Grey-blue c lay .

Mottled blue-

gr ey clay .
Dark blue~green c lay .Grey c lay.
Dark blue-grey marl . Grey terrigenous ooze.

Pale green-
grey marl .

Pale grey mar] .Glau conite marl. Glauconite mud.

Pale grey marl. Grey terr igenous ooze.

FREDERICK CHAPMAN.

111 OAKHILL ROAD
,

PUTNEY, S.W .
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The Gular Pouch of the Great Bustard ( Otis tarda)
N reviewing the history of the gular pouch of the Great Bustard
we have of necessi ty to trace the history of the explanation of

two very different phenomena,
which at last resolve themselves into

complementary halves of a common whole. The first of these deals
with the fac t now known to all orn i thologists , that several different
spec ies of Bustard have the power of inflating the neck to an enor

mous degree, at intervals during that period when , as the poet has
i t , “ fancy , l ightly turns to thoughts of love . I t is one of the

many methods of ‘

Showing off
’

to be found in such abundance
amongst birds. At least three different versions have beengiven to
explain how this inflation is brought abou t . The second, as already
hinted, is linked with that of the first. I t concerns what is the
main theme of this paper ,— the Gular Pouch . The very existence
of such a structure has been denied by some, by others i t has been
held to be a receptac le for water , food, and air . Those who subscribed
to this latter view

,
for the most part connec ted i t more or less

definitely, with the curious love displays just referred to, and knew
something of the habits of the living birds , which the others did not.

The aim of the present paper is to give a sketch of these various
confl icting in terpretations and to draw attention to one or two minor
points around which some doubt stil l seems to hover .

The earliest known indication of the possession of
’

this faculty
of inflating the neck by the Great Bustard dates back as far as 1 6 81 .

This we owe to Sir Thomas Browne 1 he remarks that as a Turkey
hath an odde large substance withou t , so had this [Otis tarda]
wi th in the inside of the sk inne. Here however we have nothing
more than a bare statement drawing atten tion to the fac t that the
neck of this spec ies of Bustard di ffered from that of birds general ly
in this respect , and we are left to imagine that i t is a constan t
charac ter possibly possessed by both sexes in common . Some hal f
century later a real contribution to our knowledge of the subjec t
was made

,
which was destined to become the subjec t of much

animated discussion . I t concerns the gular pouch . This we owe

to Dr James Douglas , a British anatomist. The first mention of

this was made by Albin in 1 740 ,
for Douglas i t seems did not

1 The quotations from the earl ier writers are taken for the most part from Pro

fessor Newton
’

s valuable article in the [ his for 1 862 .
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announce his discovery during his li fetime. Albin ’

s reference runs

as follows : “ Dr Douglas has observed in the Male [of the Great
Bustard] two Stomachs, one for the Food and the other a Reservatory
for Water to supply them

,
they feeding in dry Heaths remote from

Ponds and Rivers . A fuller account was given by Edwards in
1 747 . This also deals

.

with the discovery of Douglas , and repeats
the interpretation original ly given ,

of the use of the pouch as a

receptac le for water .

“ I ts capac i ty
,
he says , is full seven W ine

P ints . I t is fur ther stated to be wan ting in the Hen .

M. Gauthier de la Peyronie, in his
“Voyages de Pallas ( l 5a)

says of the Great Bustard z— “ Cet animal a nu peti t trou sous la

langue, qui sert d’

ouverture a une bourse aqueuse
, qui est de la

grosseur d’

un oeuf d’

oie.

”

That the Great Bustard— and probably
also other spec ies— possessed a gular pouch which was used as a

receptac le for water seems by this time to have been pretty gener
al ly believed. Thus in 1 7 8 1 , Daines Barr ington tells us of

“
a

gentleman long residen t at Morocco,
where they frequently fly

their hawks at bustards, hath also informed me that the cock
makes use of th is reservoir of liquor against these assailants, and
commonly thus baffles them . I n the following year (1 7 8 2) Bloch
gave an account and figure of this pouch . He remarks : Bey diesem
grossem Vogel 9" 9"

siehet man einen Sack unter der Hau t am
Halse, dessen Oefnung unter der Zunge Sichtbar ist. Er ist

wei t
,
war bey einem al ten Hahn , den ich untersuchte ein Fusslang,

und erstreckte sich von der Kehle bis an die Brust.” He then goes on
to remark

,
dass nur die Mannchen allein mit diesem Sack versehen

waren , so widerspricht diesem meine Erfahrung denn ich habe ihn
auch bey einen W eibchen gefunden . This is the first statement of
its occurrence in the female, and one

,
we may remark

,
which has

never yet been ver ified.

Naumann in 1 834 gives the results of his observations on this
subjec t . A fter describing the general posi tion of the pouch

,
and its

open ing under the tongue, he goes on to remark that “Er hat
,
wenn

er mit Luft Oder Wasser angefullt ist, oft eine ein fache
,
sehr lang

gezogene Eigestalt gewO
’

hn licher noch ist er aber am Eingange

enge ; dann eifOrmig erwei tert und in der Mitte seiner Lange am

wei testen ; nachher wieder sehr verengert ; dann,
wieder in Ei form

,

aber kurzer und n icht so stark wie oben erweitert und wie ein

spitzes Ei geschlossen . Er fasst eine z iemliche Menge Wasser
,

doch lange keine 8 P fund
,
und man vermuthet

,
wiewohl ohne

Grund
,
er sei ein anlicher Wasserbeh

'

alter wie der des Kameels
,
um

Vorrath trinken z u koumen aber warum war er denn dem

W eibchen n icht auch gegeben I Wasser fand ich uberhaupt darin
nur sehr wen ig

,
n icht einmal einen Esl ffel vol l , vielmehr ihn

meistens ganz leer
,
nur ein Mal einige Grassamen

,
welche zufallig
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plumes allongées qui s
’

y implantent . A la fin de jui llet
,
el le com

mence a s
’

affaisser , les plumes tombent, se renouvel lent , Si bien
qu

’

avant la fin de septembre il ne reste plus rien de cette grande
masse de tissu cel lulaire.

”

Owen , a year previously , had dissec ted a

spec imen , said to have been a male,1 apparently for this purpose, and
found no trace of a gular pouch

,

” thus so far confirming Degland :
Mitchell , Yarrell , and later, Professor Newton , all searched careful ly
for this pouch

,
and failed to find i t ; neither could they discover any

opening under the tongue. The latter thus descr ibes his search
“

'

We c leared the skin away from the entire neck . The neck
was entirely c lothed with cellular tissues in a most remarkable
manner ; they were very del icate , and so c lose to the skin , that even
when we grazed the roots of the feathers we occasionally cut them .

On the blowpipe being inserted into one of the apertures thus made,
a small bubble was immediately raised,

which increased on greater
power, being applied so as to form a considerable bag, perhaps three
inches long

,
i t was plain that none of these bags existed of

themselves
,
but were the resul t of the membranes being forc ibly

ruptured by the pressure of the air .

Thus , then , at this time
,
so far as English ornithologists were

concerned, the case for the existence of a gu lar pouch in the Bustard
had fal len through for lack of evidence. There seemed to be no

other way of explain ing the fac ts advanced by the older writers than
that of supposing the ‘ pouch ’ which they saw was ar tific ial

,
caused by

the rupture of cellular tissues. Unless indeed it was, as some sug

gested possible, presen t in some individuals
,
but not in others . That

the spec imens dissec ted in England, says Professor Newton were
not all young

,
undeveloped birds, is also c lear but i f any further evi

dence on this point is requ ired,
I would refer to the beautifu l picture

by Mr Wol f (fig. which was drawn from an individual in our

Zoological Gardens , an indiv idual afterwards the subject of one of

the exam inations here mentioned, though of which is not certain .

No one who looks at that pic ture can for a moment doubt
that the original was a truly adul t, mature , and fully developed bird.

Dr Cullen inspired by Professor Newton ’

s artic le
published the resul ts of an exam ination of two males procured by
him in Kustendjie, Bulgaria I n both of these a pouch was found,
the largest of which he figured. The open ing under the tongue,

”

he writes, is large enough to admi t readily the little finger , and is
surrounded by what has all the appearance of a sphinc ter-musc le
the pouch extended as far down as the furcular bone , enveloped
c losely throughout by a thin muscular covering exac tly analogous in
struc ture to the cremaster or platysma hyoides. The struc ture of the

sac is certainly not composed of cellular tissue as stated by
1 Garrod suggested that this was probably a female.
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Degland ; but is a separate and distinc t, though delicate
bladder. A fter describing the very extraordinary evolutions of

this bird dur ing periods of display , and the great inflation of the neck
with which they are accompan ied,

he goes to remark that “ All these
facts would certainly seem to favour the idea that the pouch is

intended to contain air
,
and that by the action of the muscular tissue

covering it conjointly with that of the sphinc ter at the mouth , the
Bustard may thereby be assisted in producing the pecul iar
sound (resembling ook which is only to be heard during the time

the pouch is most developed.

FIG . 1 .

— The display of the Great Bustard , Oti s tarda (after Wolf ) .From Newton
’

s
“ Diet. of Birds .

’

These two preparations afterwards came into the possession of

the Royal College of Surgeons , and were described by Sir W i ll iam
Flower The larger of the two sacs when empty measured
nine inches in length , and when moderately distended with water
was found to hold three imper ial pints.

Both of the sacks , he writes , “ had within them a few short
pieces of grass and leaves . There appears to be no glandular strue
tures connec ted with the wal ls ; indeed, the whole character of the

sack points to its being a simple reservoir , probably for fluid
, more

analogous to the submandibular pouch of the Pelican than to anything
else in the class Aves. But in the absence of fuller information as

to the economy and habits of the bird,
I refrain from speculating

upon the purpose of this singular and apparently inconstan t organ .

W i th D r Cullen ’

s investigations and their confirmation by Pro
fessor Flower the existence of a pouch at least in some individuals
was placed beyond cav il .
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I n 1 8 6 8 Dr. Murie

,
then Prosector of the Zoological Soc iety

,

published his “ Observations on the presence and function of the

Gular Pouch in Otis leori and Otis australis. His remarks cOn

cern ing the former were based upon the examination of a spec imen
which had recently died in the Gardens . In this

,
a distinc t opening

was found under the tongue leading into a small pouch “ three
inches in length and about an inch in transverse diameter. AS

touching the latter , his observations were based entirely on a bird
then liv ing in the Soc iety ’s Gardens . Of this he writes that he was
pleased to find what he thinks “ may be termed an exaggerated
example of this organ in the Austral ian Bustard.

”

He continues
This showing off

’ which is a most extraordinary sight , may
best be comprehended by a study of the accompanying sketch
(fig . 2) drawn from nature during one of those paroxysmal periods
of exc i tement .”

FIG
. 2,

— The display of the Australian Bustard , E upotlotis [Otis] austra lis (after Murie).
[This block was reproduc ed from a photograph of a coloured lithograph, and is

unfortunately not very clean ]
The premon i tory symptoms observable when the Bustard is

about to exhibit himsel f in the pride of lust is a sl ight
swelling of the inframandibular portion of the throat

,
while the

head is thrown upwards . Immediately afterwards the neck swells
and the feathers of the lower parts concom i tantly bulge out and

descend gradually downwards in the form of a bag, oftentimes nearly
reaching the ground.
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led Garrod to doubt the correc tness of Dr Murie

’

s inference,~ that

because the neck of Eupoclotis australis becomes distended much
dur ing the sexual season ,

therefore there is a gular pouch . The next
year this bird died and was dissec ted by Garrod. As a result , “ there
was no gular pouch . There was no sublingual orifice. How

unsafe therefore is i t to infer that because the neck distends and

depends during the show -off
,

’ there must be a sublingual pouch .

I t is quite possible that two effec ts , very similar
'

in appearance, in
c losely al lied birds

,
may be the resul t of di fferen t mechan isms. A

careful investigation showed that the cause of the inflation of the

FIG. 4.
— The oesophagus and trachea of the spec imen E u oclotis australis here described.

The oesophagus is much dilated , and , like that of the outer P igeon , can be distended
with air by the living bird. No trace of a pouch or '

crop is to be seen (after Garrod).
neck in this case was due to a highly extensible oesophagus.

“ Be

fore dissection , by fi ll ing its cavity with air
,
the lower portion of

the dilated oesophagus protruded downwards considerably in front of
the symphysis f urculae, and formed the depending portion of the sac

which was so conspicuous in the l iving animal .” The two woodcuts
(figs . 3 and 4 ) kindly lent by Mr Sc later for the present paper , are
taken from Garrod

’

s original paper.

Fig. 5 represents a dissection which the wri ter has just made of

the gular pouch of an adult male till recen tly living in the Gardens
o f the Zoological Soc iety ; and which will shor tly be exhibited in
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FIG. 5 .
— D issection of the right side of the neck of the Great Bustard , Otz’s jarda , to show thehourg lass-shaped gular pouch . [Drawn by H. GrO

’

nvold from the spec imen In the British
Museum ] C. Crep ; H . Hyoid ; Oe. Oesophagus P . Pouch ; T. Trachea ; V. Vascular
tissue

,
investing the upper part of the pouch .



3 22 NATURAL SCI ENCE [Novemb er
the Bird Gallery of the Bri tish Museum (Natural History). There is
no need to describe in detai l its form, capac ity , and so forth ; par
ticulars of this kind will have been gathered already from the

preceding pages. I might
,
however , remark that the sublingual

aperture in my Spec imen was not_L-shaped but c ircular showing a

hole large enough to adm it the finger . Possibly this was due to

relaxation of the musc les. A fter removal of the head and neck ,
the pouch was fi l led with spiri t till it overflowed, the whole was
then plunged in to 7 0 per cent . spiri t and left for some days. I t

was then taken out, and the sk in from one side removed (fig .
Underlying was a mass of fatty tissue more or less completely
investing the pouch . Along the anterior aspec t of the neck

,
from

the throat downwards , this is engorged with blood. The pouch was
loosely at tached to this investiture by delicate strands of fibrous
tissue. The constr ic tion in this pouch probably corresponds with
that described by Naumann

, and occurs at the lower part of the
neck where i t bends between the furcula, between the arms of which
the expanded terminal portion is received.

I n conc lusion I would point out That the characteristic
show-off

”

of the adul t male Otis tarda ever takes place withou t
the aid of a gular pouch

,
is exceedingly improbable. But that this

pouch is presen t throughout the year is another question , and is a

poin t which has yet to be settled. I t was not found in the spec imen

from which Wolf ’s beautiful drawing was taken
,
nor in numerous

o ther cases in which it was careful ly searched for . In the spec imen

lately dissec ted by mysel f, i t was, as is shown in the il lustration
(fig . very large. But this bird died in May ,

in the m iddle of

its per iod of func tional ac tiv ity ; (2) There is no evidence to Show
that i t is ever presen t in the female ; (3) The belief that this sac

is ever used as a receptable for water must now be regarded as

u tterly exploded ; (4) I t is not homologous with the ‘
air-sacks ’

proper , belonging neither to the pulmonary nor to the naso-

pharyn

geal system. Bisiura lobata seems to be the only other bird
besides the Bustards possessing a prec isely simi lar struc ture.

W . P . PYCRAFT.

BRIT ISH MUSEUM (NATURAL H ISTORY),
S. KENSINGTON , LONDON .
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An Ex isting Ground-Sloth in Patagonia
1

ANY times I have heard al lusions to a myster ious quadruped
which is said to exist in the interior of the territory of

Santa Cruz , l iving in burrows hollowed out in the soi l, and usually
only com ing out at n ight. According to the reports of the I ndians,
i t is a strange creature, with long c laws and a terri fying appearance,
impossible to kill because i t has a body impenetrable alike to fire
arms and m issiles .

I t is several years since the late Ramon Lista, a travel ler and

geographer well known to the world of sc ience, told both mysel f ,
my brother Char les, and several other persons— and had

,
I bel ieve,

even printed the statement in one of his works— that he had seen

the mysterious quadruped in question . He came across i t one day
dur ing one of his journeys in the interior of the terri tory of Santa
Cruz , but in Spite of all his efforts he was unable to capture it .
Several shots fai led to stop the an imal, which soon disappeared in
the brushwood all search for its recovery being useless .

Lista retained a per fec t recollec tion of the impression this
encounter made upon him . Ac cording to him the an imal was a

pangolin (Jifanis), almost the same as the Indian one
,
both in size

and in general aspec t, except that in place of scales , i t showed the

body to be covered with a reddish grey hair . He was sure that i f
i t were not a pangolin

,
i t was certainly an edentate near ly allied

to i t .
In spite of the author i ty of Lista, who, besides being a learned

travel ler , was also a skilled observer , I have always considered that
he was m istaken , the vic tim of an i llusion . Still , although I have
several times tried to find out what animal might have given him

the illusion of the pangol in , I was never able to guess.

I t was not an illusion . A lthough extremely rare and almost
extinc t

, the mysterious an imal ex ists, with the sole difference, that
instead of being a pangolin

,
i t is the last representative of a. group

1 Th'

anslated from a pamphlet entitled Prem i ere Notice sur le Neomyloolon lista i,
nu Représentant v ivant des anc iens Edentés Gravigrades fossi les de l ’Argentina, ” byFlorentino Ameghino

,
separately published by the author in the c ity of La P lata, Argen

tine Republic
,
August 1898. We have already noticed this important discovery (p .

but it is one of so much in terest to zoologists that no apology is needed for directing
further attention to the subject by reproduc ing the complete article .
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which was believed to be quite extinct , a gravigrade edentate related
to .Mylotlon and Pseudolestorlon .

The gravigrade edentates are reckoned among the oldest mammals
which appeared upon the earth . The most anc ient traces of them
have been observed below the Guaranian Formation ,

with gigantic
D inosaurs

,
in the variegated sandstones of Patagonia

,
which a re

referred to the Lower Cretaceous. They become more numerous in

the Pyrotherium beds of the Guaranian , develop gradually , and

attain their greatest diversity during the Upper Eocene (Santa Cruz
Formation). Thenceforward their variety decreases , but their size
gradual ly increases, unti l in the Pampean they are represented by
a cer tain number of gigantic forms, such as Megatherium,

Lestodon ,

M
'

yloclon , etc . Rare fragments in a bad state of preservation have
been found even in the Post-Pampean deposits, but no one had

supposed that they still had living represen tatives.

Some of the Pampean genera Show a very curious charac ter
the body was protec ted on all Sides by an incredible number of smal l
irregular ossic les, which it is supposed were developed in the thick
ness of the skin

,
and thus became covered with a horny or scaly

epidermis. The genera Showing this pecul iari ty are Mylodon ,
P seudo

lestoclon , and Glossotherium . The other genera,
such as Megatherium,

Les todon
, and Sceliclotherium, do not show any trace of i t. Besides

in the Pampean Formation these ossic les are met with in the Arau
canian Formation of Monte Hermoso and Catamarca,

and also in the
Entrerios Form ation ; but no trace of them has been found i n the

Santacruz ian
, where the gravigrade edentates are so abundan t , or in

the earlier formations. We conc lude from this that the charac ter in
question is not primi tive

,
but acqu ired secondarily at a relatively

modern period.

These ossic les , comparable to large coffee berries, differ Slightly
in shape and size according to the genera. I n Glossotherium they
are large and flat tened ; in IlI yloclon they are smaller , irregular ,
elliptical , trapezoidal , or rhomboidal

,
with one side more convex or

keeled, their diameter varying from one to two centimetres, though
sometimes less. Their surface, more espec ial ly on the flattest s ide,
shows some tiny depressions and perforations , and reticular tracery
wel l seen under the magni fying glass. Their aspec t is so charac ter
istic that when one has once seen them they are recognised immedi

ately without any danger of being m istaken .

Lately , several l ittle ossicles have been brought to me from
Southern Patagonia, and I have been asked to what animal they
could belong. W hat was my surprise on seeing in my hand these
ossicles in a fresh state

,
and

,
notwithstanding that, absolutely simi

lar to the fossil dermal ossicles of the genus Mylodon , except only
that they are of smaller size, varying from 9 to 1 3 or 1 4 mm .
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across. I have carefully :

studied these little bones from every point
of view withou t being able to discern any essential difference from
those found in a fossil state.

These ossic les were taken from a skin which was unfortunately
incomplete

,
and without any trace of the extrem ities. The skin ,

which was found on the sur face of the ground, and showed signs of

being exposed for several months to the action of the air
,
is in part

discoloured. I t has a thickness of about 2 centimetres, and is so

tough that it is necessary to employ an -

axe or a saw in order to cut i t .
The thickest part of the skin is fi lled by the l i ttle ossicles referred — to,

pressed one against the other , presenting on the inner sur face of the

skin an arrangement Similar to the pavement of a street . The

exter ior surface Shows a con tinuous epidermis, not scaly , covered
with coarse hair , hard and sti ff, having a length of 4 to 5 centi
metres and a reddish tint turn ing towards grey .

The Skin indeed belongs to the pangolin which Lista saw l iv ing .
This un fortunate traveller lost his li fe , l ike Crevaux , in his attempt
to explore the P ilcomayo, and unti l the presen t time he is the only
c ivil ised person who has seen the myster ious edentate of Southern
Patagon ia al ive ; and to attach his name appropriately to the dis
covery ,

I call th is surviving represen tative of the fam ily Mylodon
tidae Neomylodon listai.

Now that there are certain proofs of its existence, we hope that
the hun t for i t will not be delayed, and that before long we may

be able to present to the sc ientific world a detailed description of

this last representative
’

of a group which
'

has of old played a pre

ponderating part in the terrestrial faunas which have succeeded each
other on Sou th American soi l . FLORENTINO AMEGHINO .
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c apable of apprec iating the fossil and preserving it for study when
discovered.

The impor tance of remembering these considerations when
speculating on biological subjec ts has recently been i llustrated once

more by the discovery of a new Upper Silurian fish -fauna in the

south of Scotland. As already men tioned in Natural Science

(vol. xiii . , p . 1 5 7 ) this remarkable assemblage of fishes or fish— like
organisms has been found by the Geological Survey at the top of

the Silur ian formations of Lanarkshire and some preliminary
notes by Dr Traquair announce that a complete memoir on the

subjec t will Shortly appear. Now, scattered and abraded fragments
of simi lar organ isms have been known for nearly sixty years in a

thin stratum
,
termed the Ludlow Bone-bed,

in the U pper Silurian of

Herefordshire and adjoining coun ties. Fossils of the same kind
have been collec ted for nearly half a cen tury in an Upper Silur ian
l imestone in the island of Oesel , in the Baltic Sea. Traces of them
also occur in Gal ic ia, Pennsylvania,

and New Brunswick ; and a

few years ago sim ilar fragments were sent to me by the Geological
Survey of Canada from another local ity in Newfoundland. How

ever
,
notwithstanding this proof Of the very wide distr ibu tion of the

late Si lur ian fish- fauna in question
,
we have had to wai t for the

acc idental discovery of a th in stratum in Lanarkshire to obtain even
.a faint idea of the strange types of l i fe represented by the familiar
scales and other exoskeletal fragments.

Although it is now nearly forty years Since Darwin ’

s
“ Origin

of Spec ies ” first appeared
,
his lament at the hopelessness of testing

all the princ iples of organ ic evolut ion by reference to the records

o f the rocks m ight indeed be appropr iately renewed at the present
day. The discovery of new fossi ls in all parts of the world has pro
gressed at an astounding rate in the interval ; and we are beginning
to perceive feebly some of the laws which govern their succession
and distribution . The biologist who is prone to glance through
palaeontological text-books

,
however , and u tilise them in his Specula

tions , cannot be too frequently warned of the imperfection of our

knowledge and the danger of trusting to negative evidence.

To understand the importance of this warn ing at the end of

n ineteenth-century science, i t is only necessary to consider the case

o f some of the most striking and ph ilosophical ly valuable vertebrate
animals.

Firstly
,
there is

'

the remarkably early Devonian organism
P alaeospondylus gunni , frequently referred to in these pages.

W hether i t is a pr imaeval lamprey or not
,
i t is the s ingle known

representative of its group
,
and implies the former existence of a

great
“

race of which we are acquainted with no other member . This
fossil occurs in the Cai thness flagstones , which were deposi ted in a
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lake in the Devonian or Old Red Sandstone period
,
and have been

worked for commerc ial purposes from time immemorial . Fossi l
fishes have been known and col lected from them for more than
seven ty years. Every exposure has been searched by expert collec
tors , whether in the cl iffs or in quarries. Yet

,
Palaeospondylus has

only been found in one very thin stratum in a single quarry , where
i t occurs

,
not as a rari ty

,
but in countless numbers . I t seems as i f

a shoal of the spec ies had been acc identally destroyed and suddenly
covered up ; and i t is a fortunate acc ident that a small quarry has
been opened at the prec ise spot .

Our knowledge of the earliest shark-l ike fishes exhibiting the
most primitive type of paired fins is almost equal ly scanty .
Cladoselache

,
in a state fit for accurate sc ientific study , has hitherto

been met with on ly in a flagstone at the base of the Carbon i ferous
formations in Ohio

, U .S.A . Teeth of the same kind have ‘ been
known for many years from several parts of the northern hemi
Sphere ; but the complete fish has only been discovered in Ohio
within the last decade

,
and even now the skeleton of the head and

vertebral axis remains prac tically . unknown .

I n some instances the old Palaeozoic forms of fish-l i fe which
withdrew to the comparatively peacefu l realms of r ivers and fresh
water lakes after the vigorous per iod of their race was past, and
surv ived until the presen t day ,

were thus entirely lost to geological
records . For example, three detached teeth from the English
ool ites and scarcely more from corresponding rocks in Colorado, are
the sole known traces of the D ipnoan fishes between their world
wide distribution at the dawn of the Mesozoic era and the scattered
remnants which still survive in the fresh-waters of Sou th Amer ica,
A frica, and Queensland. Similarly

,
there is no doubt that Polypterus

and Calanwichthys existing in the fresh-waters of tropical Africa,
are the direc t and l ittle-al tered descendants of some of the Palaeozoic
fringe-finned ganoids but we have sti ll not found even a trace of

them in the Mesozoic or Tertiary strata in any part of the world.

They must have l ived somewhere ,
but the geological record, so far

as explored
,
is too imper fec t to afford a c lue to their whereabouts

and history
The case of the Amph ibia or Batrachia is still more remarkable ;

though perhaps they
,
too

,
have been fresh-water animals since the

Palaeozoic era. I t is defini tely proved that some of the early lung
breathers belonged to this c lass for traces of gill-arches are occasion
ally observed in young individuals , showing that they breathed by
gills in their immature state (Branchiosaurus, Archegosaurus). I t is

also certain that these primitive Amphibia were the dominant type
of vertebrate li fe from their appearance unti l the m iddle part of the
P ermian period. I n early Mesozoic times , however , they suddenly
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disappear from the records of the rocks ; and '

practically nothing is
known of them unti l the early Tertiaries, when the various genera
and fam ilies are almost iden tical with those surviving at the present
day. The on ly satisfactory spec imen of intermediate date isa solitary
skeleton (Hylaeobatrachus) from the Wealden of Bern issart , Belgium,

which seems to represent an animal with persistent gi lls related to
the existing P roteus and Menobranchus.

The story of the early mammals is almost simi lar . I n rocks
dating back to the close of the Palaeozoic and the dawn of theMesozoic
per iod, there are abundan t remains of the Anomodont reptiles or

Theromora
,
which make an extremely c lose approach in their skeleton

to the warm-blooded quadrupeds which we term mammals. They
are found in South A fr ica, India, Russia, Switzerland, Scotland, North
Amer ica, and South America. They must thus have been almost
world-wide in their distribution . I t is also c lear that many of them
attained a very large size. I n all the regions mentioned

,
however ,

they completely disappear above the Tr ias ; and the on ly known
Mesozoic fossils which can be referred to the Mammalia are some

fragments of an imals no larger than rats from the Jurassic of England
and the Jurassic and Cretaceous of North America. I t Seems, indeed,
as i f the mammals were evolved in some region of the southern
hemisphere which is ei ther now submerged or not yet geologically
explored ; for they suddenly appear in great numbers and var iety
at the base of the Eocene Tertiary both in Europe and North
Amer ica

,
which must be the result of m igration on

“

the re-arrange~
ment of land and sea. I t is very c urious that notwithstanding the
numerous examinations of theMesozoic andTertiary strata of Austral
asiaand Sou thAmer ica during the last hal f-century ,

not a single c lue to
the solution of the problem has hitherto been obtained. As suggested
by

'

Mr Lydekker in a recent issue of the Transactions of the Geo

logical Soc iety of South A frica, i t is extremely probable that we must
turn to a geological exploration of the Dark Con tinent for the next
important advance in our knowledge of the subjec t .

Our ignorance of the early land-mammals is strange, but the
want of all knowledge of the ancestors of the marine mammals
whales , porpoises , and sea-cows— is still stranger. I t is wel l known
that at present all the great Mesozoic mar ine reptiles of the orders

I chthyosauria,
P lesiosauria, and Mosasaur ia or Pythonomorpha

, seem

to disappear sudden ly at the top of the Cretaceous formations ; while
the marine mammals of the orders Cetacea and Siren ia take their
place as Suddenly towards the top of the Eocene strata. This
happens not on ly in Europe and North America

,
but also in

Australasia
,
perhaps l ikewise in South America. Now, we are

well acquainted with marine deposi ts, both of l ittoral and deep
water origin

,
of in termediate age in many parts of the world.
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of fossil vertebrates which could be descr ibed in ample detai l,
without any assumptions based on the theoretical assoc iation of

fragments.

'

Another point wort-h remembering is this. At the presen t
time all the groups of organ isms which are at or near the culmina
tion of their race— are

,
in fact,

‘

dominant types— are represented
by numerous genera and almost innumerable spec ies

. I t is only
necessary to think for a momen t of such charac teristically modern

groups as the herring- like fishes , the lizards, the perching birds, and
the rats and m ice. When , however , we turn to lists of fossils,
espec ially of vertebrate fossi ls, we note conspicuous poverty in the

numb er of genera and spec ies represen ting each group even at the

period of its maximum development. The reason is not to be

sought in the diffidence of palaeontologists to emphasise variations
by the multiplication of names : i t is solely this, that the geological
record preserves on ly an insign ificant proportion of the organ isms
which have lived even under the most favourable c ircumstances for
burial after death . A . SMITH WOODWARD.



Artificial Formation of a Rudimentary Nervous
System

N my work
“ L

’

origine des individus et la construc tion de

l
’

organisme par les conditions internes ”
1 I put forth a

mechanical theory of organisation according to which the internal
order of beings and their embryological evolution was supposed to
be the resul t of nutri tive condi tions solely . I admitted the princ iples
regarding inheri tance as a consequence of present causes proposed
by Delage , and supported his statement with many arguments, but
I have of late been induced to consider the whole question from a

rather differen t point of view . There are, in my Opin ion
,
no germin

ative plasma and no mysterious principles in the pronuc leus , the
composi tion of which cannot have been modified by the mu tilations
endured by certain organs of its progen i tors . The Monads, the

Protists of early geological times , evolved into super ior mammals
without their having any tendency , marvellous property , germinative
plasma or catalytic exc itants of glandular origin within themselves.

The internal and external condi tions , that is , the agents of pro

gress in th e mechan ism of nourishment
,
have doubtless been the

effic ient causes of an evolution stil l more aston ishing than that of
human ovules . Moreover , the study of cellular genealogy

,
grafts

,

regeneration ,
monsters and atavisms obtained by a diminution of

nutrition
,
etc .

, has demonstrated that there is naught but mechan ism
more or less obscure and complicated. But the supreme question
concern ing the origin and funct ions of the nervous system will be
forever a source of impossibilities and embarrassment.

1 . There are no essential di fferences in the vibrations of more or

less viscous l iquids be they organ ic or inorgan ic
,
for instance

gelatine wi th glycerine, Linia x mucus dissolved in acetic ac id
,

albumen of egg, water , mercury or neuroplasm .

I I . The question concerning the origin and functions of the

nervous system might be considered as a mechanical problem requir

ing a laborious solution .

Exper iments and comparisons — Pour in a plate a smal l
quantity of mercury whose fluidity has prev iously been diminished
by the addi tion of a sligh t proportion of lead : this wil l serve the

1 Soc iedad Cientifica “ Anton io Alzate. 1898.
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purpose of a kind of neuroplasma and receive whatever shape you
intend to impress on i t, viz . , that of a multipolar cell (fig. a

cylindrical conduc tor (fig . etc . I ts vibrations may be obtained
by the ac tion of azotic or chromic ac id

,
or by means of a smal l red

or an ant’s leg. The vibrations can be verified by fixing a smal l
paper lever on the sur face of the l iqu id, or by receiving a luminous
ray reflec ted on a screen .

Some inc idents of nervous transmission are rendered evident by
a differential manometer of caoutchouc ful l of water.

1 3 1 14

D iagrams illustrating Experiments on Artific ial Nerves. For explanation see the text.

(a) Nervous vibration in general — 1 . The rubbing of a nerve
of mercury with a soft feather is enough to make i t vibrate.

I t is
,
therefore, probable that a very slight mechan ical or

chemical ac tion(eg. light) would be able to Shake the band axis that
is

,
in general , careful ly isolated in the m iddle of a m ixture of fats

and albuminous matters. The impressionability of liquids is ex

c eedingly delicate. Milne-Edwards 1
has in the_, experiments per

1 Physiologie et Anatomic Comparée, Vol . xii . , p . 523 Jami l ) , Cours de physique
d e l

’

Ecole Polytechnique. Paris, 1 803.
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sists of a drum full of water , having some artific ial otoliths prepared
after Ray ’s method 1 (fig. 1 6 )

I t is quite surpr ising that the study of auditive phenomena
, or

more properly speaking, that of the vibrations of audi t ive nervous

terminations, has not already suggested the explanation of the im

portant fac ts connec ted with innervation .

5 . Compression abolishes the function of the natural nerve as

wel l as that of the nerve of mercury, but the aforesaid func tion may
be re-established when compression has not disorgan ised its anatomical
elements deeply or divided the thread of mercury (fig. Richet
says

z that an analogy between blood c irculation and nervous con

duc tibili ty might be established : Quand on applique une pince sur
une artere, on interrompt le cours du sang , qui se rétabli t des qu’

on

enleve la pince .

”

The facts regarding transmission of elec tric i ty , heat , etc . , are

completely di fferent .
6 . I f this or that exc itation provokes this or that sensibility

,
it

probably takes r ise not in the nature of the nerve i tself
,
but in its

connec tions with these or those centres. (Richet )
7 . The wave increases in bulk as a sort of avalanche in the

course of its progress through the nerve (Pfliiger) and the thread of

mercury (fig. The phenomena may easily be observed by fixing
several equ idistan t levers , so that they may rest on the metallic
surface lightly (fig.

8 . The var iations consequent on temperature are probably due
to the var iations of densi ty of the band axis in the formula

for whenever d increases e cools and v diminishes ; and may also
be due to the duration afforded to the continuance of the musc le’

s

latent exc i tation (Marey) , or to the discharge of carbon dioxide.

9 . Richet regarded negative variation
'

of carbon dioxide as a

testimony to the nerve’

s mechanical vibration .

3 They both have nearly
the same amount of veloc ity . D r R. Jofre ,

D irec tor of the Laboratory
of Medical Elec tric i ty

,
reminds me of similar and considerable

modifications of curren t taking place in microphones, as a sequence
to the mechanical vibrations and insignificant stirrings occasioned
by an insec t ’s walk for instance.

“
La Surface in férieure du lobe sensitif de la D ionée attrape

mouches est électro-négative par rapport e la surface supérieure, au
momen t 0 11 la feuil le est irri tée : au bou t d’

uue demi-seconde
,
la sur

1 Carpenter The Microscope and its Revelations . London , 1868, p. 775 .

2 Richet. La vibration nerveuse. Revue Scientifigue, JuI llet a Décembi e 1882, p . 99.

3 Mi lne Edwards, Vol . xi ii . , .p 5.
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face supér ieure devien t a son tour élec tro-négative et reste ainsi
pendant quelque temps.

” 1

1 0 . Exc i tants work either by disorganising the nervous textures
or by a subtrac tion of water, that is , ei ther by mechanical ac ts of

disassoc iation or else by a modification in the densi ty of the axis
band

,
or even of the neuroplasma itsel f . The influence exerc ised by

interstitial water on the exc itabi lity of nerves appears to be quite
evident , the mere fac t of a nerve’

s desiccation rendering it inex cit
able

,
though it is susceptible of recovering its physical and physio

logical properties when i t has retaken by imbibition the quanti ty of
water necessary for the discharge of its functions. Morphia may
perhaps work by modi fying the state of hydration of the neuro

plasm. I t is l ikewise possible that the blood’

s c ircu lation and its

state of concentration have an indirec t influence on the veloc i ty of
nervous transmission . (Exper imental studies of Mosso. )

1 1 . Most ac ids work as exc itants i f applied to nerves. This
point being settled, I can further state that a similar resul t is to be
obtained by applying to the point of an ar tific ial nerve of mercury
and lead a l ittle chromic or azotic ac id

,
either concentrated or

dilu ted. This also produces (a) Contrac tion and tumultuous
movements . (b) Production of waves , by discharge of nitrogen
dioxide. This is certainly one of the most weighty demonstrations
of my theory .

The neuroplasm , the axis-band in general , ought to vibrate
under the influence of ac ids , because the chemical ac tion prac tised
by the latter on albuminous matters must or iginate the Shocks and

vibrations attendant on the subtraction of water
,
discharge of carbon

dioxide , etc .

I t is needless to observe that the movemen ts of the artific ial
nerve of mercury and lead can be explained by the ac tion of gas.

when the chrom ic ac id is applied. The bioxide of n itrogen slowly
issuing from the bottom of some drops of n i tric ac id (1 in 1 0 of

water) , placed on the surface of the metal , begins to whirl round,

after the manner of infusoria,
or to produce some amoeboid move

ments that are extremely curious .

2

1 2 . Physiologists are all of opin ion that bile is one of the

nerve’s exc i tants.

I n certain parts of the nervous system the continual vibrations.

observed may be due to the exc i tant ac t-ion of oxygenated blood, by
a discharge of carbon dioxide.

1 3 . Rough exc itations have the power of effecting the nerve’

s.

vibrations , while slow and gradual exc i tations are unable, in spite of

1 Rev ue Scicntifique , Jui llet eDécembre 1 882 , p . 735 .

2 Note the amoeboid movements that Butschli observed in foams and Préaubert i111globular rays. La vie mode de mouvement . Paris , 1 898.
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their force

,
to bring the wave forth . (Experiments of Du BoiS-Ray

mond on the destruc tion of a nerve by a current of increasing
in tensity .) I t is exac tly the same with the nerve of mercury rub

i t roughly wi th a piece of feather and this exc itation will soon be
answered,

but i t will remain dumb whenever you rub i t slowly and
gradually with a c loth .

1 4 . There is transmissibility of the exc i to-motory vibration from
a natural or artific ial nerve to another when the latter was not in

its normal state connec ted with the former. Their ac tivi ty can be

brought about by means of a stimulus
,
after every communication

between this organ and the centre of innervation has been completely
interrupted. (Fig.

1 5 . I t may be objec ted that the equil ibrium of a l iqu id is not

to be al tered by such slight vibrat ions as those that impress the
human auditive nerve. Audi tion wou ld then be impossible. More

over , the telephone of mercury is established prec isely on the princ iple
according to which the transmission of vibrations is effec ted by means

o f mercury , and we here repeat that the l iquid veins of Savart were
modified at the Col lege de France by some music per formed at the

Luxembourg, that was en tirely inapprec iable to the ear .

1 6 . The stamens of the Centaureae shrink up in their whole
length whenever they are submitted to a mechanical exc i tation , 0 11

accoun t of some laws simi lar to those that rule the con trac tion of

musc les in higher an imals .

1

Elec tric ity affec ts Sensi tives too i f discharged in Sparks, but i t
seems to have 11 0 influence whatever when i t works by continuous
c urrents . I t ac ts in the same manner on nerves.

The sensibil ity exhibited by the leaves of Drosera is such
,
that

an object placed on them and weighing some 000008 gr . merely , is
enough to determine their immediate motion .

2

1 7 . Mr Kuhne has succeeded in the construc tion of a kind of

artific ial musc le by stuffing a fragment of Hydrophilus
’ intestine 3

with the semi-fluid protoplasm of a certain Myxomycetes. This
apparatus was affec ted by elec tric ity as wel l as i f i t had been a real
musc le. There is not a spec ial force

,
therefore, but only a l iqu id

c apable of vibration .

(b) Muscular Vibration — I cannot dwel l long on the important
question of muscu lar vibration withou t wandering too far from the

pr incipal objec t of the presen t paper .

The theory of muscular waves as conceived by Marey andWeber
has been ful ly confirmed by the experimen ts below

1 . Fix a tube of caou tchouc of smal l diameter by one of its

1 Claus, Traité de Zoologie. 1884, p. 1 4.

2 Lubbock . La vie des plantes, p . 6 .

3 W i th nerves and musc les
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SOME NEW BOOKS

THE BACKBONED ANIMALS
A CLASSIF ICAT ION or VERTEBRATA , RECENT AND EXT INCT. By Hans Gadow. 8vo

,pp . xvii + 82 . London : A . C. Black , 1898. Pr ice
,
38 . 6d. net.

THIS is a valuable and conven ient handbook for the use of students
attending lec tures on the vertebrate an imals. I t can also be used as

a notebook, being prin ted on one side of the paper on ly .

D r Gadow defines the Vertebrata as
“ bilateral symmetrical

an imals with segmen tally arranged mesoderm,
with a central solid

axis (Chorda dorsalis, extending through the whole length of the

body
,
from head to tail, hence holochordate), dorsal ly of which lies the

tubular central nervous system, ven trally the gut ; the respiratory
organs arise from the anterior portion of the gut.

”

He then proceeds
to define the ‘

sub-phyla ’

and smaller divisions with commendable
brevi ty and conciseness. As he remarks

,
there is no reason to

enumerate any but the fundamental characters.

“For instance
,

‘
the

possession of visceral arches, one pair of which is modified into jaws
,

’

is a qui te suffic ient diagnosis of the Gnathostomata. The presence of

an an terior and a posterior pair of limbs is probably qu i te as essen tial
and pecul iar a feature. There are not

,
and can never have been

,

paired-l imbed vertebrata withou t v isceral-arch jaws ; consequently
,

wherever the converse is the case
,
we feel certain that the absence of

l imbs is a secondarily produced feature.

”

D r Gadow also lays special
stress on skeletal charac ters , not merely on accoun t of their supreme

importance, but also because the vast array of extinc t an imals can

on ly be treated as Skeletons . As be wel l observes
,
we do not know

that the Palaeozoic Fishes did possess an entirely venous heart
,
nor

has i t yet been shown that the embryos of D inosaurs were surrounded

by an amnion but we feel nevertheless certain
,
because of the laws of

correlation which comparative anatomy allows us to deduct from the

study of recent creatures. On the other hand, i t is quite possible, even
most l ikely

,
that the Tr iassic Pseudosuchia had no copu latory organ

,

and therefore th is feature cannot be adm i tted into the diagnosis of

Crocodil ia,
at least not i f they are to compr ise the Pseudo Para and

Eusuchia.

” Finally , the au thor is to be commended for his selection
of gener ic names . The book is meant to be used by the present
generation

,

”

and hence he employs those names under which the whole
story of vertebrate anatomy and zoology has been written ,

ignoring
certain recen t papers which are rather literary essays than contribu

tions to knowledge.

D r Gadow recogn ises two sub-phyla of Vertebrata
,
namely the
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Acrania (represented by the lancelets) and the Craniota (all other
known vertebrates). Of the latter there are three super-classes,
Cyclostomata

,
Hypostomata,

and Gnathostomata. The Cyc lostomata
are arranged in the usual manner . The Hypostomata (new term) are
the extinc t Ostracoderm i of Cope. The Gnathostomata comprise the
c lasses I chthyes, Amphibia,

Reptilia, Aves, and Mammalia. The

I chthyes are again subdivided in to the sub -c lasses of Pisces and

D ipnoi
,
and our present knowledge of extinct fishes is spec ially taken

into account in arranging the m inor groups
,
among which Ganoidei ’

surv ives no longer
,
except in a footnote. The arrangement of the

Amphibia depends chiefly upon Cope
,
Boulenger, and Zit tel. The

Reptilia are grouped in eleven sub-classes
,
of which seven are extinc t.

The c lassification of the Aves is based very largely on the author ’

s

own researches
,
while that of the Mammal ia corresponds closely with

that of Flower and Huxley .

The authorship of the names of the larger divisions is usual ly
men tioned

,
and the student is helped occasional ly by the addi tion of

synonymous terms . The author’s researches
,
however

,
into the

l i terature of the subjec t do not appear to have always extended to the
original sources, and hence several errors which ought to be correc ted
in a future edition. Among other terms for which a w rong au thor
ship is given

,
we may enumerate Antiarcha,

Teleostom i, Pareiosauri,
D inosauria,

and Mesosauri. The equ ivalent terms
,
also

,
are not

invariably exact ; for instance, the Marsupialia are not prec isely the
Metatheria of Huxley , but merely the spec ial ised surviving repre

sentatives of that sub-c lass. Moreover, we disapprove of the use of

one and the same ordinal term (Lepospondyli) in two distinc t c lasses,
and the corresponding wide separation of two such c losely related
genera as K eraterpcton and Hylop lcsion . The arrangemen t of the
{eptilian orders appears to us very unnatural, the c losely-related
Crocodil ia and D inosaur ia being separated by th e Chelon ia

,
while the

latter again are divorced from the Theromorpha and P lesiosaur ia, their
undoubtedly nearest allies . Recen t discover ies in Palaeontology seem
to have rendered the Chelon ian orders Thecophora and Athecae nu
tenable.

-W e also objec t to one theory of the quadrate' bone being
stated dogmatical ly as a fac t in the defin i tion of the Mammalia. For

ac tual errors i n the diagnosis, however, we have looked almost
in vain . There is nothing more seriously incorrec t than the state
men t that all Cetacean teeth are destitu te of enamel

,
or that Sgualoclon

has only one-rooted teeth . The index of proper names
,
too

,
is

admirably done
,
most terms having their der ivation appended.

At the end of his work D r Gadow adds a usefu l chapter 0 11 the

geographical distribution of the Vertebrata
,
with a table showing the

approximate number of the known recen t spec ies . He also gives
a fanc i ful though striking calculation to show how some groups
are still in the ascendant while others are distinc tly dec l in ing . The

l ittle volume is
,
indeed

,
a welcome addition to the biological student ’s

l ibrary
,
and it desertes the wide c irculation which its author’s

eminence is l ikely to ensure for i t .
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SOLITARY WASPS

THE I NSTINCTS AND HAB ITS on THE SOLITARY WASPS. By George W . Peckham and

Elizabeth G . Peckham . 8vo, pp . 245 ; 14 plates (2 coloured) . W isconsin Geological and Natural History Survey Bul letin No. 2 . Sc ientific Series No 1 .

1898.

IN discussing the problem of I nstinc t, Darwin wrote, “I f i t can be

shown that instincts do vary ever so l ittle, then I can see no difficu lty
in natural selection preserving and con tinually accumu lating variations
of instinct to any extent that was profitable. This sen tence m ight
wel l serve as the text for the charm ing book before us

,
and seems to

have been ever present in the minds of our au thors during many
hours spent in the sweat of the brow

,
in trying postures, and under a

blazing sun in the successfu l endeavour to learn something from the

Sol itary Wasps haunting a garden in W isconsin The result of their
toils may be given in their conc luding words The general impres
sion that remains with us as a resu lt of our study of these activ ities
is that their complexity and perfection have been greatly over
estimated. W e have found them in all stages of development

,
and

are convinced that they have passed through many degrees
,
from the

simple to the complex , by the ac tion of natural selec tion . I ndeed,
we find in them beauti ful examples of the survival of the fittest . ”

This is a str iking con trast to Fabre’

s remark that had Darwin
known the results of his latest observations on the stinging
habits of Solitary Wasps

,
he would have fra nkly avowed his in

ability to make instinct enter the mould of his formula. Mr and Mrs

Peckham Show conclusively that the popu lar belief that these wasps
sting their prey for the purpose of p ar a l y s in g but not kill ing, in
order that a f r esh and not putrid supply of food may be at hand for
the offspr ing is far from correc t. G reat stress has been laid upon this
hitherto accepted bel ief by Eimer, Romanes

,
and others

,
and in view

of its wide acceptance among zoologists and the general public i t is
worth giving a brief ou tline of the results of our authors’ observations
on this phenomenon . Out of forty-five spec ies of Solitary Wasps
observed by them abou t one— third kill their prey ou tright . Of the

remainder there is not a single spec ies in which the sting is given
with invariable accuracy ; in fact, they scarcely sting twice alike since
the victims of the same wasp may be killed at once, or may live from
one day to six weeks

,
or even u ltimately recover ; and this even after

treatmen t by the most skilled surgeons in the hymenopteron world.

I t is thus at once ev ident that the sting is not invariably thrust with
un failing accuracy into the nerve centres, and, furth er , that dead meat
is qu ite as acceptable to the larvae as l iving flesh— as indeed was
ful ly proved by ac tual observation . I t is of great interest to find that
the poison of the wasp ’s sting has a great paralysing power when in

troduced into the body of the victim at any point, so that the prey is
rendered helpless withou t the necessity of a complete knowledge of

invertebrate anatomy on the part of the wasp . Thus, a leg was

broken off a smal l cray fish , and a P olistes f usea made to thrust its
sting into the exposed end of the stump

,
with the result that the cray

fish was instantly paralysed and died after a few hours . Sim ilar
results followed from causing a P olistes to sting a large spider in
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operation as this is nothing less than the intel ligent use of a tool

,
a

phenomenon which is well-n igh unexampled even among the higher
mammals.

Throughout the whole memoir there occur records of observations
of the greatest in terest , — for example the par t taken by the males of

the genus Trypoxylon in guarding the nest from parasites during con
struc tion ; the deterren t effec t of the odour of a bug upon a spider ;
the readiness of some wasps to steal the victims of their sisters, and
their unwillingness to accept spiders offered to them by the observers
while hardly less interesting are the not in frequen t mentions of

apparent failure of instinc t. Eight primary instinc ts are recognised
as the result of these very complete observations

,
via — stinging ;

taking a par ticu lar kind of food ; method of attacking and capturing
prey ; method of carrying prey ; preparing nest and then capturing
prey , or the reverse mode of taking prey into the nest general style
or local ity of nest ; spinn ing or not spinn ing of a cocoon ,

and

its spec ific form when made . Var iations showing an apprec iative
adaptation to slight changes of environmen t are regarded as ac ts of

in tel ligence.

The work is an excellen t example of the value of systematic and

painstaking records compiled in the field, and has a healthy outdoor
flavour abou t i t. I t should be of immense use to many of our Natural
History Soc ieties as a model to the zealous amateur of the way in

which he may by the careful study of the habits of an imals haunting
his own paddock or garden contr ibu te to the storehouses of our know
ledge facts which help to eluc idate some of the most difficu l t and
abstruse problems in bionomics. O . H. L.

ALCOHOL ISM
THE TEMPERANCE QUEST ION FROM A BI OLOG I CAL STANDPO INT . By G . Archdall Reid,

M.E. The Medica l Magaz ine, June and Ju ly 1898. 26 pp .
IN the case of a treatise written from a profoundly sc ientific point of
View

,
fault m ight be found with the use of the word “

Temperance in

the title. As i t stands the title suggests a scientific discussion as to

moderation in all respec ts ; but the treatise i tself is only concerned

with moderation in one particular ease— in regard to the use of alcohol .
So in a sc ientific discussion the author starts by using a term in its

popu lar sense.

This is not intended as a captious critic ism . I n a sc ientific dis
c ussion exac titude in term inology is an absolu te necessity . Much of

the trouble and hal f the disagreement shewn in such discussions
arise from the fac t that i t is not always easy to understand whether a

writer uses a term in its l iteral or in its popu lar sense. SO that care
in this matter is most essen tial . I n a notice in these pages of a

previous work by Mr Reid
,
i t was poin ted out that he used the term

evolution ’

in two senses. He has in the presen t case profi ted by
the critic ism so far as to adm i t this, and to state in which sense he
now employs i t .

To come to the question at issue. I n regard to A lcohol ism Mr

Reid puts forward the following as his surmises and argumen ts
1 . That acqu ired charac ters are not transmissible.
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2. That the craving for alcohol is innate in the human race
,
and is

not an acquired character .

3. That human beings differ in the degree in which they possess
this craving— that there are the more alcoholically inclined and the

less so. But i f a man with a great alcoholic c rav ing is able to satisfy
this craving with drink , even to his own injury

,
or is prevented by

prohibition measures from satisfying it
,
his offspr ing wil l not in the

one case be the more drunken
,
or in the other case the more sober

they will only inheri t the innate craving which he possessed.

4 . That the peoples who have had the most exper ience of alcohol are
the least inc lined to excessive indulgence therein .

5 . That this resul t has been brought about because alcohol is such
a rank poison that i t has effec tually and constantly killed off the

indiv iduals of the nations who were most prone to excessive indulgence,
and so left the field free for the breeding of those who were less
alcohol ically inc lined.

I t is hoped that this statement does ful l justice to the position
which Mr Reid takes up. I t is a very extraordinary position

,
with a

maximum of surm ise and a m in imum of proof. I t suggests a case of

a man seei ng a flash of l ightn ing and subsequently a house in ruins
jumping to the conc lusion that the former was the cause of the latter

,

because such events have been known
,

to occur
,
withou t being able to

show (1 ) that the l ightn ing did strike the house ; (2) that the house
was not in ru ins before.

Because the mai nargumen t of Mr Reid is that savages have drunk
themselves to death . And considering the raw

,
much adulterated

liquid fire with which Christian traders have taken so much pains to
supply them,

there is not much wonder thereat. But to conclude
therefore that the nations of Sou thern Europe have become temperate
because all the alcohol ically inc l ined indiv iduals have been killed off by
drink is most rash . t at warrant is there for such an assumption in
our own case ? for

,
according to Mr Reid

,
we are in the stage of

alcoholism that the southern peoples were in long years ago. But

what do we see — that the most alcohol ically inc lined
,
the labourers

and artizans, breed in abou t the propor tion of 3 to 1 in regard to the
less alcohol ically inc l ined remainder of the population . Wherefore,
according to Mr . Reid, we should be getting a more drunken nation
with every generation .

This is one of the m issing links in Mr Reid’

s chain of evidence.

For in order to prove that alcohol ic over- indulgence is an el iminator
of the unfit , he must shew that it is so deadly a habit as to kill Off its
votaries before they have been able to produce as many offspring as the
rest of the population . This he does not do. He actually adm its
that among women alcohol ism is not man i fest till late in l ife. But

for the purposes of el im ination i t does not matter in the least i f a
woman who has passed the procreative period kill hersel f off in five

years with drink , or l ive to be n inety in soberness. And so with the
agricultural labourer ,— hemay kill himsel f with drink at forty-tive ; but
i f he has at that age, as is not in frequent, added some twelve or fi fteen
children to the next generation ,

he has done more to propagate his
kind than has the sober professional man who lives to be seventy and
has five children .
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I may mention in this case a rather instruc tive lesson learn t from

the growing of crops of Datum tatula for medic inal purposes.

Among the plants there are two marked varieties The respect
able c lass who most fulfi l the purpose for which they are grown ,

by
producing most leaf and stalk per acre (2) The waster c lass, whose
sole Objec t in li fe seems to be to produce seed. Now i f the indi
viduals of the two c lasses were numerically equal in one generation ,

and seed were saved equally from the whole, class 2 wou ld far ou t

number class 1 in the subsequent generation because of its greater
fecundity . But c lass 2 has a worse charac ter than this— it not only
produces more seed but i t makes sure to ripen that seed the ear lier ,
so that when the crop is out there is far more ripe seed of c lass 2
than there is of c lass 1 . W herefore class 1 should in a few years have
almost disappeared to van ishing point .

But artific ial selec tion is far more ru thless than any form of

natural selec tion , so called. We go through the crop with thorough
ness to destroy the plan ts of class 2

,
so that there may be no seed

from them for the next generation . And yet par tly perhaps owing
to the immensely greater fecundi ty of the wasters, partly perhaps
to an innate tendency Of the respec table class to becom e wasters, in
spite of several years’ ru thless efforts at exterm ination ,

the indiv iduals
of the waster c lass are as numerous as ever . No alcoholic selec tion
would be as v igorous as that . A fortiomj i t would fail even more

lamen tably .

I f Mr Reid could free himself from the fetish of natural selec tion,

and could bring himself to think that acqu ired charac ters are in

herited, though he may not know how
,
then he would find himself

able to accoun t for the inc reased sobriety of the nations who have
longest known alcohol . Such accoun t wou ld take the fol lowing
form — that fam il iari ty breeds con tempt

, and that an acqu ired
charac ter of restraint is inheri ted un til i t becomes a second habit
performed qu i te unconsciously .

I t is well known that i f an indiv idual be introduced to an un

accustomed pleasure he rushes thereat for a while
,
possibly overdoes

it , and then becomes satiated. Instances are all around us. And

what is possible for the individual is possible for the race i t may be

alcoholically satiated.

As regards the acquired charac ter of restrain t, Mr Reid doubts its
existence. He pu ts i t in the other way, that the craving is less.

Here i t is said the craving is the same but the power of restraint is
greater . The difference is importan t . I f two cyc les of equal weight
are started at the top of a hill the tendency to run away is equal in
both . But i f one be fi tted with a brake its runn ing away propensities
are checked not because the craving to run away is less, but because
the brake power— the restraint— is greater . And that is the case with
man and alcohol . The sober individual and his paren ts before him
have exerc ised restraint until i t has become a second habit— per ,

formed with as little consc iousness as walking.
And there is a case str ic tly analogous , in the acqu ired restraint

which man habitually and often unconsc iously uses over his bodily
func tions . I n the case of the ur inary organs such restrain t is the

cause of many diseases and frequen tly of death , wherefore, according to
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LITERATURE OF RUSSIAN GEOLOGY

WE are glad to note that D r Nikitin
’

s Russkaya gheologhicheskaya
biblioteka

”

for 1896 [dated 1897] reached England l st September .

Like all records this valuable publication grows in bulk year by year
,

w ith
, of course, a corresponding difficulty of compilation . This ditfi

cul ty has now proved insuperable to D r Nikitin and his collaborator
,

Miss Marie Tzvetaev ,
and the w ork will in future be continued by a

spec ial comm i ttee of the members of the Comm ission Of the Geological
Committee of St Petersburg, of whose publications this biography
forms a part. The compiler records 577 papers in the geology of

Russia, which , i f in Russian ,
are given a translation Of title and brief

abstract in French , and i f in any other language
,
are similarly deal t

w ith in Russian .

B IBLI OGRAPHY OF SCIENTIF IC SERIALS
A NEW edi tion of D r Carr ington Bol ton ’

s invaluable Catalogue Of

Sc ientific Periodicals has just been issued by the Smi thson ian Institu
tion . Part I . of the alphabetical catalogue is a reprin t from the plates
of the first edition

,
with the necessary changes to bring the titles down

to date. Part I I . contains addi tions that cou ld not be made to the

plates of Part I .
,
together with abou t 3600 new titles . 8600 periodi

cals are noted in this catalogue.

ScRAPs FROM SERIALS
THE P roceedings of the Geologists

’

A ssociation for August are de

voted to a sketch of the geology of the Birmingham distric t by Pro
fessors Lapworth and Watts andMrW . J . Harrison . The Assoc iation

,

i t will be remembered
,
visited the distr ic t this summer

,
and this

modestly-named Sketch is 103 pages long, and is fully illustrated by
photographs and horizontal sec tions , and is really a masterly account
of the geology of the Midlands . The following list of con tents wi ll
give some idea of its value z— Physiography ; Geology ;Archaean rocks
of Malvern

,
W rekin

,
Barnt Green

,
Caldecote, and Charnwood ;

Cambrian System of Wrekin
,
Malvern

,
Nuneaton

,
and Lower Lickey ;

Silur ian System of Malvern
,
Abberley , the cen tral area

,
Lower Lickey

,

W alsall
,
Dudley

,
etc . ; Carbon iferous System of S. Staffordshire Coal

field
,
Lower Lickey

,
E. Warwickshire and Severn Coal -fields Perm ian

System Triassic System ; Post-Triassic Formations ; Petrology ;
Anc ien t Glac iers of the Midlands ; and last, but not by any means

the least important
,
is a history of discovery in the Birm ingham dis

trict
, a valuable adjunc t to most unoffic ial work . The Geologists’

Assoc iation may wel l be proud Of the interest shown in them by Pro
fessor Lapworth and Watts . A new term Charnian is proposed in
the paper (p . 335) by P rof. Watts for the Charnwood ser ies.

No. xv i . of the Bu lletin of the Natural History Society of New

Brunswick contains a portrait and l i fe Of Dr James Robb by D r L.

W . Bai ley . Dr Robb published as early as 1841 a paper on the geology
.

O f New Brunswick in the Reports of the British Assoc iation , and fol

lowed i t up in 1 850 with a repor t on the agricultural capabilities of

the province
, to which he appended a geological map. He died in
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186 1 . Mr S. \V. Kain has a paper on New Brunswick earthquakes .

Mr John Moser deals with the mosses
,
Philip Cox with the batrachia,

W . F. Ganong with the natural history and physiography, and G . F .

Matthew describes recent discoveries in the San John Group . A

bibliography of sc ientific publications relating to New Brunswick is
contributed by S. W . Kain .

NO . 30 of the Journal of the Straits Branch of the Royal Asiatic

Society contains a paper by H. W . Ridley on the birds in the Botanic
Gardens, Singapore, one by the same author on plan ts of the genus
P eliosanthes of the Malay Pen insula, and yet another on the W hite
Snake of the Salangor Caves, Coluber taeniur i is. Some valuable papers
on Malay Magic

,
Folk Lore, the game of Chap Ji Ki

,
and the oldest

Malay MS. now extant
,
make up a substantial and credi table journal .

TheW isconsin Geological andNatural History Survey have started
a series of Bul letins . No. 1 is by Filibert Roth , spec ial agent of the
United States Department of Agriculture, and is on the forestry con
ditions of Northern W isconsin. There is a map. NO . 2, by Geo. W .

and Elizabeth G . Peckham,
is entitled “ I nstinc ts and habits of Soli tary

Wasps
,

”

and is a volume of 245 pp.

,
and 14 plates . W e hope to refer

to these again later.

These Bul letins are to form three series— Scientific , Economic , and
Educational . Mr Roth ’s paper belongs to the second series

,
and is to

be fol lowed by one on the bu i lding stones of W isconsin by E. R.

Buckley ; the wasp paper belongs to the first ser ies
,
and is to be

followed by Geology of the Pre-Cambrian igneous rocks of the Fox

River Valley by S. VVeidman ; the three fi rst papers in the Educa

tional series will be Collie’

s Physiography of Southern W isconsin
,

Sal isbury ’s Physical Geography and Geology of the del ls of the VVis
cousin and the D evil 's Lake

,
and Cheney ’s forest trees of W isconsin .

The W isconsin Survey was only established in 1897, and is under the
direction of Mr . E. A . Birge, Madison

,
W is .

The Boletim deMuseu P araense for June contains a plan of the

Museum of Para and attached Botanical Gardens, with a description
by D r E. Goeldi. D r J . Huber contributes materials for an Ama

zonian flora, D r C. F. Hartt continues his notes on some inedited
works of the Geological Commission Of Brazi l

,
and D r Huber writes

on Vochysia Goeldii, a new spec ies of the Ferrugineae. Photographs
of Hymenaea Courbaril, L. and Oradya P ar icoa ,

De C. , are also given .

The Natwra list for Oc tober con tains an accoun t of an anc ient Lake
dwelling at Sand-le-Mere,

near W i thernsea,
E. Yorkshire

,
by Thos .

Sheppard. The Rev . W . C. Hey gives a list of Bird names in use at

\Vest Ayton
,
Yorkshire

,
and there are some in teresting notes from

the Churchwarden ’

s accounts of Terr ington concern ing the kill ing of
polecats

,
which have been extrac ted by John W right.

The I r ish Na turalist for Oc tober inc ludes a paper by D r C. J .

Patten , on the birds Of Dublin Bay . In La Feuille ( les Jem ies

Natura listes Fournier conc ludes his paper on the Jura Chain and

Eugene Simon conc ludes his revision of the genera of Humm ing
birds. I n the Jour nal of the Limer ick Field Club, Part I I .

, there is
a paper by D r W . A . Foggerty on the Flora of the Limerick distric t .
As i t is ful l of misprin ts and inc ludes enough rari ties of the I rish
flora to cause a pilgrimage, i t is but fair to say that D r Foggerty is
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on ly a compiler, and the au thorship of the paper belongs to several
botan ical members . The Halif ax Natu ra list for Oc tober contains a
sympathetic l ife of James Spencer, one of the band of workers
assoc iated with the late Jas. W . Davis , Samuel Gibson

,
and others

at Halifax ; a con tinuation of Mr Crump ’s Flora of Halifax
,
and other

papers .

FURTHER L ITERATURE RECE IVED
THE Princ i ples of Biology

,
Vol . i . , Herbert Spencer : W i lliams 8: Norgate. Rela

tions of the Oneonta, I thaca , and Portage Groups in Central New York ; Crustaceans
from the Chemung Group of New York and Sphinctozoan Calc isponge from the Upper
Carboni ferous of Nebraska : J . M . Clarke

,
extracts from ser ials . Mesenteries and

Siphonoglyph s in Metr idium marginatum : G . H . Parker
,
Bu ll . Mus . Comp. Zool.

Harvard . Bol . Mus . Paraense for June . History of Mankind
,
Ratzel

,
Part 29

Macm illan . L i fe History of Oyster , W . A . Herdman , Brit. A ssoc. Truth about theGame Laws, J . Connel l : Humanitarian League. Zweckmassigkeit und Anpassung
,J . W . Sprengel : Fischer . Bu l l . I l linois State Lab. , vol . v .

,
art. 4 and 5 . Contribu

tions to the Morphology of the Lepidoptera Eimer
’

s researches on Eastern Papilios
,
byK . Jordan : Novit. Zool . Catalogue der Handbibl iothek des K . Zool . Anth .

-Eth . Mus .

in Dresden . Beitr '

age zur Physiologic des Centraln
‘

ervensystems, Part i. , Hypnose derThiere
,
Max Verworn : Fischer . Bu ll . N . H . Soc . N ew Brunswick, No. xvi . Geology

Of the Basalt Work ings, Mt. Rainbow Gold Field ; Queensland M inister of Mines .Geological Observations in Ayrshire and other tracts
,
T . Mellard Reade . D ictionary

of Bird Notes
,
Chas . Louis Hett : Jackson ,

Brigg . The New Age,
— Calcutta, for July .

Journ . Straits Branch
,
Royal Asiatic Society, July . TheW itness of Sc ience to Linguistic

Anarchy , Lady W elby : pr ivately pr inted . The l iving Organ ism ,
an introduction to

the problems of Biology , Al fred Earl : Macmi llan . Ec l ipses of the Moon in I ndia
,Robert Sewell , being a continuation of the “ Indian Calendar , ” pr ice l os . 6d . : Swan

Sonnenschein . Report of the Mar ine Biologist for 1 897 , Dept. of Agriculture, Cape ofGood Hope G . 53 Grasses of New South WVales , J . H . Maiden : Minister
of Agriculture , N . S.Wales . L

’

Année biologique, Yves Delage, for 1 896 : SchleicherFreres . Sea Fisher ies , Report on the Trawl ing Operations of
“ Thetis ”

under the direction of Frank Farnell
,
with a sc ientific report on the fishes by E. R .

Waite New South Wales Government publications , No. 2357 1 . Specializations of the
Lepidopterous wing, A. R. Grote : Proc. Amer . Phil . Soc. , xxxvn . Vegetation of Lord
Howe I s land ,

J . H . Maiden : Proc . Linn . Soc . N .S.W . Flora of Mt. Kosc iusko,J . H . Maiden : Misc . Publ . Dept. Agric . , No. 241 . Tendency of Rel igion ,

Col . R. El ias : Chapman 8: Hall . Lectures on Mathematics, J . C. Lagrange : Open
Court Publ . Co. , Chicago . Rep. and Trans. South Eastern Un ion of Scientific
Soc ieties , for 1 898. Ann . Progress Report of Geological Survey of Western Austral ia.
for 1 897 .

Amer . Geol . , Sept. ; Amer. Nat .
,
Sept. ; Annot. Zool . Japan , vol . 11 . pt.

L
’

Anthropologie, Junc ~Aug. Bol . Natural ista, No. 8 Botan . Gazette, Sept.Feuille des jeunes Nat. Oc t. ; Hal i fax Nat .
, Oct . ; I rish Nat. , Oct. ; Journ . School .

Geogr.
,
Sept. ; L iterary D igest, Sept. 10, 1 7 , 24, Oct . 1 Naturae Novit.

,
Sept . ,

and

Index to 1 897 ; Natural ist, Oct. ; Nature
,
Sept . 1 5

,
22

,
29, Oct. 6 , 1 3, 21 ; Nature

Notes , Oct. ; Naturen , Sept. Photogram
,
Oct. ; P lant World , Sept. ; Review ofReviews

,
Sept . ; Revue Mensuelle B ibl . Sci. , Aug ; Revue Scicnt. , Sept. 1 7 , 24, Oct.

1
,
8 , 15 ; Rivista I tal . Sci. Nat .

, Sept.
-Oct. : Rivista Quin . P sichol . , fasc . 8

,
9 , 10 ;

Scott. Med. Surg. Journ . , Oct. ; Science, Sept. 9 , 1 6 , 23, 30 Sc ientific Amen , Sept.
10, 1 7, 24, Oct. 1 Westminster Review, Sept. Oct.
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gested that (1 ) Le Moustier cave is characteristic of the oldest stage
of the prehistor ic occupancy in this region ; then (2) the deposits of
Solutre (3) the Aur ignac cave and (4) that of La Madelaine.

Modifications of this chronological c lassification have been sug
gested but

,
as planned by Mr G . de Mortillet

,
i t has been useful to

the Archaeologists of W estern Europe in describing their work and

grouping their mater ials . He fol lowed this system in his
’

steady
endeavour to advance the progress of his favourite sc ience by organis
ing Congresses of Prehistoric An thropology and Archaeology

,
arrang

ing and superintending the Museum of An tiquities at St Germain
and helping to found the Anthropological School at Paris
of which he became professor .

Among his many writings in the Matériaux pour l ’Histoire
,
&c

,

and elsewhere
,
whether explic it or suggestive we may refer to his

La Signe de la Croix avan t le Christianisme (1866) and
“Origine

de la Navigation et de la Péche both full of useful in forma
tion in a c lear and carefully ordinate form . His studies of mollusca,
the geology of Savoy , the pottery of A llobroges, as well as many con
tributions on prehistor ic peoples and condi tions in the periodicals of
the day bear witness to his earnest work in his patr iotic exposi t ion of

the history of those who were the early inhabitants Of his beloved
France.

He was born in 1821 at Meylan
,
and educated at Chambery and

Paris . He left France in 1849 to escape impr isonmen t for a soc ial istic
publication

,
retiring to Savoy and Switzerland, where he arranged the

museums of Annecy and Geneva. I n 1 856 he took sc ientific work in
I taly ; in 1 864 he returned to Paris, and took up anthropological
studies as detailed above.

JAMES HARDY
,
of Cockburnspath

,
died in Oc tober

,
aged eighty - four .

Dr Hardy was a studen t of Edinburgh Un iversity
,
and became con

nected with the Berwickshire Natural ists’ Field Club in 1839, in

which year he first con tributed to the P roceedings. He had been
secretary for many years to the Club

,
and as his knowledge was

encyc lopaedic , north-country zoology and folk-lore have sustained a

great loss .

Among others whose deaths have been recently announced are z— Prof. RUDOLPH
ADAMY

,
director of the ethnographical col lection at the Hesse State Museum ,

Darm

stadt, on January 14, aged 48 ; Prof. ANDREAS ARZRUNI , the well-known m ineralo
gist and chem ist, in October JAMES BEHRENS, the lepidopterologist, at San José, Cal . ,
on March 6 , aged 74 EUGEN IO BETTON I , director of the Brescia Fisheries Station , on

August 5
,
aged 53 Dr ARNOLD GRAF , the morphologist, at Boston ,

on September 3,
aged 30 ; C. J . H . GRAVENHORST , editor of the Deu tschen I l lustrirten Bienenzeitung ,

at W i lsnack , on August 24, aged 75 HERBERT LYON JONES, professor of biology at
Oberl in Col lege, at Granville, Ohio, Aug ust 27 , aged 32 ; Prof. BRON I SLAU S KOTULA ,

the plant-geographer
,
by an avalanche near Frafoi, on August 19 Dr JOSEPH A . L INT

NER, the State entomologist of New York , at A lbany, on May 5 ; D IETR ICH NASSE ,professor of surgery at Berl in Un iversity , at Pontresina, on September 1 , aged 38 ;
ROMAN OR IOL , professor of mining at theAcademy of M ines , Madrid , and editor of the
Revi

’

sta Mtniera ; JOHNSON PETTIT , the entomologist, at Grimsby, Canada, on Feb

ruary 18 Dr H. PROSCHOLDT, the geologist and palaeontologist, formerly of the Realtgymnasium of Meiningen , recently
,
by su ic ide Dr G IAMBATT ISTA VALENZA ,

thezoologist , at Pantel leria , on June 1 5 JOSE V I LLALONGA ,
the ironmaster , at Bilbao Dr

JAN DE W INDT
, the geologist, drowned in Lake Tanganyika , on August 9, aged 22 .
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THE fol low ing appointments have recently been made — C. A . Barber asgovernment botan ist at Madras, in the room of the late M . A . Lawson ; DrG . Bode as ass istant in the Botan ical I nstitute, I nnsbruck Un iversity D r

Arthur Borntrager as director of the Agr icu ltural Station at Palermo Dr O .

Brefeld
,
of Munster Academy

,
has been cal led to the Un iversity of Breslau M iss

Agnes M . Claypole as assistant in m icroscopy, h istology, and embryology at

Cornel l Un iversity ; E. A . M inch in
,
of Merton Col lege

,
Ox ford

,
to succeed Mr

Beddard as lecturer on biology at Guy ’
s Hospital Dr Stephen Crowe and

Dr E . S. P i l lsbury as assistants in bacter iologyat the San Franc isco Col lege of

Physic ians and Surgeons ; Dr W . H. Dafert as d irector of the Agricul tural
Chem ical Station in Vienna ; Mr R. A . Daly as instructor in phys iography in
Harvard Un iversity Dr Vicen zo D iamare as first ass istant in comparative
anatomy at Naples Un iversit S. T . Dunny as secretary to the d irector of KewGardens Stan ley F lower of the K ing of Siam’

s Museum at Bangkok, as superin

tendent of the Cairo Zoological Gardens W . J . G ies as instructor in phys iology
at Yale Un iversity Prof . Hofer of Mun ich as professor of geography in Wu rz
burg Un iversity ; VVm . Jas. Hornaday of Buffalo as director of the ZoologicalGardens in New York , and John A lden Lor ing of Owego as his assistant ; DrFr iedr i ch Katzer of the Para Museum as geologist to the Sarajevo Museum

,Bosn ia ; Oskar Loew,
of TOkio, as chem ical p lant-physiologist to the Dep t. of

Agr iculture at IVash ington Prof . Herbert Osborn, of I owa Agr icu ltural Col lege,
to the chai r of zoology at Oh io State Un iversity H . J . Patterson as d irector of

the Mary land Agr icultural Exper iment Station , vice R . H . M i l ler resigned A .

H .Phillips, as ass istan t-professor in m ineralogy at Pr inceton Un iversi ty ; Dr C. H.Richardson as instructor in geology, and Dr H . S. Jenn ings (temporar i ly ) in the
Dartmouth Col lege

,
N .S. Dr W i lhelm Schimper, of Bonn , succeeds Dr K lebs asprofessor of botany at Basle Dr Oswald Sel liger, of Ber l in , as professor of zoology

at Rostock Un ivers ity Dr Mark V. Sl ingerland, of Cornel l, as state entomologist
of New York in the place of the late Dr J . A . L intner D r Ernest Stol ley, of K iel ,
as geologist in the National Museum of Buenos Ayres Prof . C. H. Townsend asb iogeographer and systematic en tomologist to the New Mex ico Agr icultural
Col lege and Exper iment Station ,

T . D . A . Cockerel l professor of entomology, and
E. O . W ooten professor of botany there D r C . O . Townsend, of Barnard Col lege,
as botan ist and p lant pathologist for the State of Mary land Dr Voges

,
of Berl in

,

as d i rector of the Bacteriological I nstitute at Buenos Ayres ; Pro f. Volkens as

one of the custodians of the Botan ic Gardens in Berl in ; Dr Jul ius N ikolas
Wagner as professor of zoology in the Un ivers ity of St Petersburg ; Dr Zukal
as professor Of forestry at the High School for Agronomy in Vienna.

A replica of the Hon . John Col l ier’s portrait of Huxley has been presented to
the National Gal lery by Mr Col l ier .

SIR JOHN MURRAY has resigned the post of sc ientific member of the FisheryBoard for Scotland .

ACCORD ING to Nature the vacancy at Kew caused by the appointment of Mr

Morr is as Commiss ioner of Agr iculture to the West I ndies, w i l l not be fi l led up.

I t seems a pity that a good botan ical post has been lost.
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BY a s l ip last month we recorded an item of news that belonged to last year .

Mr J . H . Col l ins was th i s year the rec i p ient of the Bol itho Gold Medal .
PROF . G. S. MORSE has received from the Emperor of Japan the Order of the

Th ird Class of the Rising Sun “ in recogn ition of your Signal service wh i le you
were in the facu lty of sc ience in the Imper ial Un iversity of Tokio

,
and also in

open ing in our country the way for zoological , ethnological , and anthropological
sc ience, and in establ ish ing the institutions for the same.

”

PROF . DR SIMON SCHWENDERER
,
D irector of the botan ical institute of the

Ber l in Un iversity
,
has been made a kn igh t of the order Pour le JI erite

,
in the

c lass of Sc ience and Art.

PROEESSOR KNUTH of K iel started in October on a sc ientific expedition round

the world . According to the Botanisches Centralblatt
,
he wi l l be away eight or ten

months, and wil l visit India, Java, Ch ina, Japan ,
Hawai i

,
and North Amer ica.

THE Hayden Memor ial Geological Award for 1898 goes to Prof . Otto Martin
Torel l , director of the Geological Survey of Sweden . I t is conferred by the

Academy of Natural Sc iences of Ph i ladelph ia
,
and consists of a bron ze medal and

the interest on the endowment funds .

MR W . P . PYCRAFT of the Br itish Museum has been entrusted with the
examination and descr i ption of the embryology , pterylography, etc .

,
of the

Megapodes and other b irds
,
col lected by the W i l ley Ex pedition .

MR W . R . OG I LV IE GRANT of the Br itish Museum,
and Dr H . O . Forbes of

the L iverpool Museum ,
accompan ied by a tax iderm ist

,
leave on the 28th October

for a sc ientific exp loration of the I sland of Socotra. They w i l l remain there
about three months, and w i l l make a general col lection of the natural h istory of

the island . Among other interesting things to be looked for are supposed new

forms of a w i ld goat and a wi ld ass. Dr Forbes w i l l no doubt get a few lessons
in turtle-r iding.
WE understand that a paper left beh ind by the late Fél i x Bernard of Par is

,

entitled Recherches on toge'niques et morphologique sur la coqu i l le des Lamellibranches ”
wi l l be publ ished Shortly in the A nnales des Sciences Naturelles. We

are extremely glad to find that some one is looking after the manuscr i pts of our

lamented fr iend .

THE Botanical Gazette states that Mr A . A . Hel ler has resigned his position
at the Un iversity of M innesota

,
to devote h imself entirely to col lecting . Corre

spondence having reference to the Exchange Bureau shou ld therefore be addressed
to Prof. Conway Macm i l lan .

DR SCHARFF andMr Welch have
,
according to the I rish Naturalist, made aprel iminary dredging tr i p to Lough Neagh

,
with interest ing resu lts. Dr Scharff and

Mr G . H . Carpenter made a prel im inary ex p loration of Macgillicuddy
’
s Reeks in

September and hOpe to publ ish their resu lts shortly in the above-named journal .
SIR DYCE DUCKWORTH del ivered the Harveian Oration at the Col lege of

Physic ians on October 18 . Dr Wm . Ord wi l l del iver the Bradshaw Lecture
on November 10 . The Goulstonian Lectures for 1899 w i l l be devoted to thepathology of the thyroid gland, and w i l l be del ivered by Dr G . R. Murray . The

1 899 Lumleian Lectures wi l l be del ivered by Dr Samuel Gee. The Croonian

Lecturer for 1 899 is Prof . Bradbury, and for 1900 Dr F . W . Mott — Nature.

THE Biological Station of the Un ivers ity of I nd iana wi l l next year be in
Winona Park

, Warsaw,
I nd .

, eighteen m i les from its present station in Vawter
Park . One hundred and five students, representing eight States, were present
th is year , the session c losing on August 18 . The session consisted of two terms
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su les, £ 20 ; Comparative Histology of Cerebral Cortex , £ 10 ; Ferti l isat ion of Phaeo
phyceae, £ 20 ; Assimi lation in P lants, £ 20 ; Zoological and Botan ical Publ ica
tion , £ 5 . A total amount of £ 1495 wh ich appears to be the record amount for

one year .

THE fiftieth ann iversary of the Amer ican Assoc iation for the Advancement of

Sc ience was em inently successfu l 903 members attended . D r A lpheus S. Pack
ard read a paper on

“A Half-Cen tury of Evolution , w ith Spec ial Reference to
the Effects of Geological Changes on An imal Life,” a ful l report of wh ich appears
in Science for Sept . 2 .

THE Report of the Second Tr ienn ial Conference of the I r ish F ield ClubUn ion , wh ich took p lace Ju ly 7 to 13, is publ ished in the I rish Naturalist for

September . The report is fu l ly i l lustrated by Mr R . Welch’s beautiful photo
graphs, and contains a general account, reports on A rachn ida

,
Hymenoptera,

Lep idoptera
, Coleoptera, Hem iptera, Mol lusca, Botany, and G eology, by spec ial

ists in the various groups.

THE Natural History Soc iety of New Brunsw ick increased by th irty-seven
members last year , and th is according to the Thirty -Si xth Annual Report is a

satisfactory state of th ings. We shou ld l ike to see the l ist sti l l h igher, for the
Soc iety publ ishes usefu l and valuable information concern ing the province, and
maintains a Museum on which it spent 88 dol lars in 1897 ou t of an income of

47 1 . From the Bu lletin of the Soc iety we learn that the Freder icton Natural
H istory Soc iety, wh ich was founded in 1895 , held n ine meetings in the w inter
1897-8, and through its efforts the schools of the c ity of Freder icton have been
supp l ied with sets of common m inerals for class use

, wh i le the High School isbeing fitted out with a set of m inerals of New Brunswick, a very ex cel lent edu

cational effort. We also learn from the same source that K ings County Natural
History Soc iety, which was founded in 1897 , holds regu lar meetings the first
Saturday in each month , has fifty-two names on its rol l

,
and is divided into five

sections— geology and m ineralogy, botany, zoology, orn ithology , and entomology
_much after the sty le of our own Croydon M icroscop ical Club and others

,
and

each section is in charge of a comm ittee of three.

FROM the Annual Report of the Straits Branch of the Royal Asiatic Soc iety
for 1897 we note that the income for the year was 1473 dol lars, of wh ich 654
were used for the publ ication of No. 30 of the Journal

,
wh i le no less than 600

remain as balance. The membersh i p has increased. No. 31 of the Journal is in
the pr inter ’s hands, and the new map of the Malay Pen insu la byMr van Guylenburg has been sent to Mr Edward Stanford for publ ication , and he hopes to have
it ready in February .

THE Br itish Mycological Soc iety held in September a successfu l long excursion
in Dubl in . The I rish Naturalist w i l l publ ish a fu l l report.

THE Soc iété de Spé léologie founded in 1895 has ful ly carr ied out its programme. La Feuille des j eunes Naturalistes points out that the Soc iety has sub

sidised Mr Sidérides’ work in Peloponesus, that of the Cévenot Club in Les

Causses
,
and the work of Viré

,
Chevrot

,
Bidot

,
Kuss

, Guérillot, and others in theJura, as wel l as some operations undertaken by Mr Voisin , to render accessi ble
the Grotte de Baume-leS-Messieurs in the Jura. The Soc iety has publ ished
eleven Bu lletins w ith a total of 496 pages, and ten Me

’

moires
,
all fu l ly i l lustrated,

wh ich form a valuable sc ientific record . There are now 220 members the sub

scr i ption is on ly fifteen francs, and the Soc iety is housed at 7 Rue des Grands
Augustins

,
Par is .

THE Department of Agr icu lture of the Cape of Good Hope has issued as
“G .

53 the “Report of the Mar ine Biologist for the year 1897 ” by Mr J . D .F . G i lchr ist. In the report for 1896 and in the present report rel iable informa
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tion has been publ ished relative to the fishing industry and fishing centres of the
Colony. The Colon ial Government is now in a pos ition to apprec iate the value
of th is important industry and the poss ibi l ities of its development, and to legislate on matter wh ich may ar ise in regard to it. In order to satisfactory investigate the fish ing grounds one Of the most modern types of steam vessels was
procured, together w ith a ski l led crew

,
and they set to work w ith long l ines

,

nets
,
and traw l . So far it is found that there is with in easy reach of Cape Town

an excel lent trawl ing ground, r ival l ing the North Sea in productiveness
,
and

among other excel lent fish , soles occur there abundantly , some of them turn ing
the scale at 8 and 9 lbs

,
from near St Helena Bay . The future work of the

P ieter Faure ”
as the vessel is cal led w i l l be the investigation of the Agu lhas

Bank from Mossel Bay and Port El i zabeth
,
Knysna, Port A lfred and East

London . The sc ientific aspect of the work w i l l be kept in sight (see N atural

Science
,
October, p . 228) but for the p resent more attention must be given to theindustry . Considerable opposition has been made to the Operations of the steam

trawler
,
but it has been pointed out that Parl iament was on ly exper imenting at

present, that proper investigation wou ld be made into the al leged disturbance of

spawn
,
and the fish ing l im its for ordinary fishermen

,
but that the store of food

avai lable round the coast wou ld certain ly be exp loited in a country c lamour ing
for cheap food

,
and that the interests of a large country would outweigh the

interests of a few ind ividual fishermen . The report contains some valuable
charts

,
descr ipt ions of. a n ew A rnoglossus by Mr Boulenger, and a new genus ofgasteropoda N eptuneopsis gilchristi by Mr G. B . Sowerby

,
besides much other

statistical in formation .

THE general conference of the International Geodetic Assoc iation met at

Stuttgart on October 3 . Among other matters a programme for a systematic
study of var iations of latitude, involving the occupation of stations for a term of

years
,
was arranged. Two stations w i ll be in the Un ited States

, one in I taly,
and one in Japan .

WE learn from the American Geologist that the International M in ing Congress
w i l l meet again in 1899 at M i lwaukee. The meeting at Salt Lake City in July
had an attendance of about 200. One of the ch ief objects of the Congress is to
recommend amendments to the m in ing laws of the Un ited States .

THE Second I nternational Congress of Marine F isher ies was he ld at D ieppe
on September 2, under the presiden cy of Mr Perr ier . There were four sections
( 1 ) For sc ientific research under Math ias Duval (2) Appara tus, preparation and

transport under Delamare-Deboutevil le ; techn ical education under J . E . Seigneur
(4) F ishery rules under Mr Roche. Numerous commun ications were made to
the Congress .

THE Tenth Congress of Russian natural ists and physic ians was held at K iev
on September 3 , under the presidency of Mr Bunge. Over 1500 members were
present.

THE F i fth I nternational Congress of Physiologists wi l l be held at the Univers ity of Tur in towards the end of September 1901 .

THE L ibrary of the M i l l port Marine Biological Station has received a nearly
complete set of the

“Chal lenger ” publ ications.

COUNT CARL LANDBERG , the Bavar ian or iental ist
,
w i l l be the leader of the

exped ition projected by the ViennaAcademy of Sc iences
, to Arabia. The Swedish

steamer Gottfr ied ’
took the party from Tr ieste towards the end of October.

Prof. Simony goes as botan ist, Dr Kossmat as geologist . The ch ief objects of

the exped it ion are Sabaean inscr i ptions, pre-Arabic archaeology
, and the Mahralanguage. Dr Layn wi l l go as physic ian .
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WE learn from the Times that Dr A . G . Nathorst

’
s Swedish Arctic expedition

has returned safely to TromsO. The ex pedition was most successful
, the naturalh istory of K ing Char les Land is now completely known , and some importanth ints between the geology of Fran z Josef Land and Sp itzbergen have been estab

lished. Bear I sland was surveyed and mapped by L ieut. Kjellstron and Dr

Hamberg
,
as also was K ing Char les Land, the former on a scale of and

the latter of Bel l Sound was also mapped and the Green land ice-pack
was touched at 78

°

1
’

N . lat. , 4
°

9
’ W . long. The geology of Wh ite I sland was

ascertained, and the island was found to be covered by an ice-cap from wh ich
table bergs are constantly given off. Passing on to Charles XI I . I sland the

expedition visited Freuenberg Bay, Grey Hook, and Danes I sland, after wh ich a
c ircumnavigation of Sp itzbergen and its surrounding islands was comp leted .

Large col lections have been brought back .
WE learn from the Athenaeum that a new sc ientific expedition to Central Asia

is being furn ished by the Imper ial Russ ian Geographical Soc iety in Kasan . The

leadershi p of the expedition is entrusted to Prof . Sorolin , and all the other
members of the exped ition are professors of the Kasan Un iversity . A prepara
tory sum of roubles has been granted towards the cost. The expedition
w i l l shortly set out towards Nora

,
in Central Asia, where the members wi l l

pursue geograph ical
, ethnograph ical , and geological studies.

ALSO that a Dutch deep -sea expedition
,
under the conduct of Prof . M . Weber ,

of Amsterdam
,
is also to start from Hol land dur ing the present autumn . I ts

range wi l l be less extensive than that of the German deep
-sea expedition , as it

w i l l be l im ited to zoology, botany, and oceanography w ith in the eastern part of

the East Indian Arch ipelago.

MESI L LA PARK has started a sc ience c lub , under the presidency of Mr C. M .Barber .

BARNARD COL LEG E
,

w i l l shortly equ i p a botan ical laboratory to be

named in memory of Prof . Em i ly L . Gregory . The Botan ical Club have sub

scr ibed 500 dollars as a nuc leus to the fund .

IT is proposed to erect a Biological Station in the Bermudas. Prof . C. L .Bristol of New York Un iversity has gone there w ith a party of students.

ACCORD ING to the Times Of Oct. 1 , a spec imen of the ‘ takahe
,

’
the large rai l

Of New Zealand
,
N otornis mantelli, has recently been found. Th is bird was first

recogn ised by Owen in 1847 in a col lection of bones sent home by Walter
Mantel l

,
the types of wh ich are in the Br itish Museum . A second spec imen was

obtained from M iddle I sland by some sealers in 1849
,
and th is was also acqu ired

by Mantel ] . I n 1852 a th ird individual was ki l led on Secretary I sland, the skin
of wh ich was preserved . The remains of these two are preserved at the Br itish
Museum . N0 further trace of the b ird was seen ti l l 1879, when one was caught
al ive near Lake Te Anau by a hunter who ki l led it ; it was secured by a Mr

Connor
,
who sold the Spec imen in London in 1882 by auction for £ 1 10, and it is

now in Dresden . Fragments of a fifth spec imen were found in 1884 also near

Lake Te Anau
,
and these went to Dunedin . The new find makes the s i xth

recorded spec imen of a spec ies evidently rap idly approach ing extinction .

Another and later letter to the Times stated that the wr iter could furn ish
as many spec imens as wanted .

AN interesting bal loon ascent was made on Thursday , September 14, by Mr

Stan ley Spencer and D r Berson
,
who reached the altitude of feet

, on ly
some 1 500 less than Coxwel l and Glaisher’s record of 1862 . They descended nearRomford after being up some four hours . At feet the aeronauts had tobreathe compressed oxygen . N umerous Observations were made

,
the results of

wh ich are awaited w i th considerable interest.
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small-pox . Ceely, Badcock , Voigt, and others, succeeded in engrafting the cow with
small-pox ,

and when su itable lymph and suitable subjects were employed, the virus was
so attenuated that a ben ign vesic le resulted . Similar results were obtained by Sutton
and D imsdale , and identical results by Adams, Gu il lou and Thiele, by inoculating thehuman subject with variolous lymph without first engrafting the'

disease on the cow.

Vacc ination with var iola vacc ine is simply a modification of the Sutton ian system of

small -pox inocu lation , only in the first remove the cow is substituted for the human

subject. ” And , in the same connection , Prof. Crookshank adds Cow-
pox has

never been converted into human smal l-pox , and, in their c l in ical history and epidemi

ology
, natural cow-

pox and human small-pox are so different
,
that the comparativepathologist is no more prepared to admit their identity than he is prepared to admit theidentity of cow-

pox and Sheep-pox , or smal l-pox and cattle-plague.

”
O f course these

statements are not necessari ly conc lusive
,
but they are valuable in showing that, even

among those qualified by experience to form an Opin ion ,
the identity Of the two diseases

in question is not regarded by all as proved.

ANTARCTI C EXPLORATION
IN a spec ial An tarc tic number of the Scottish Geographical Ill agazine,

received just as we are going to press, Sir John Murray urges the
need of a British Antarc tic Expedition . The importance of such an
expedi tion has been insisted upon more than once in these columns

,

and we hope that Sir John Murray ’s efforts will assist in impressing
the m ind of the Governmen t . Our maps are a feeble blank concern
ing Antarc tica,

and the in formation we possess as to its fauna and

flora is inconspicuous. A few Cetacea, a few seals , and a handful
of birds are all that Mr Chumley can record, while as to the I nver
tebrata, practically all we know was gained in a few dredgings by
the

“ Chal lenger
,
during the cruise from the Cape of Good Hope to

Austral ia. Dr Murray ’s plea is not for a dash to the South Pole, but
for a steady

,
continuous, laborious, hydrographical and topographi

c al exam ination of the whole South Polar Area during several suc
cessive years w hich “

would enrich almost every branch of

sc ience
,
and would undoubtedly mark a great advance in the philo

sophy of terrestrial physics . He asks some of our wealthy c i tizens
to come forward with which m ight be placed in the

hands of the Presiden t of the Royal Soc iety
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NOTES AND COMMENTS
BUBON IC PLAGUE IN VI ENNA

THE occurrence of fatal cases of plague in connec tion with the

Bac teriological Laboratory at the General Hospital in Vienna has
attrac ted much commen t from the press, and is not withou t its
lessons. I t may appear surprising to some that such inc iden ts are

not of more frequen t occurrence. As a matter of fac t they are very
rare , and this for two reasons. The majori ty of pathogenic organisms
soon lose much of their viru lence when cu ltivated for any length of
time outside the body some become harmless in a few days, others
not for weeks or months , while there are bacteria which seem to

retain their pathogenic powers almost indefini tely . In most cases

virulence may be restored by sui table passage through the animal
body. The chief reason ,

however , for the rari ty of acc idents lies in
the rou tine precautions taken in the laboratory when deal ing with
pathogenic organisms . Such precautions are the first lessons

'

im

pressed upon the studen t ; for they are necessary , not only as a

safeguard to the exper imenter
,
but in order to preserve the cu ltures

themselves from contam ination . Carelessness shows i tsel f at once

in impurity arising in the cultures , and although the carelessness
which leads to this is not necessari ly the same carelessness which
contaminates the worker ’s hands , yet both spring from the same

cause, and one is rarely present without the other. Cul tivations are
carried out on moist media, and m icro-organisms growing on such
media do not escape into the air and do not seem to constitute any

source of danger by inhalation . In the desiccated condition this is
not so, but cultures are usually discarded and destroyed before they
become dried up, and,

moreover , drying is fatal to many kinds of

bac teria. I n all laboratories the beginner acquires, or ought to
acqu ire, the technique necessary for the protection of himsel f and
his cultures by practice upon harmless organisms. Once acquired ,

i t becomes in time practically a reflex action ,
and the fear of infec

tion is scarcely present to the mind.

Nevertheless there will always be reckless persons
,
and acc iden ts

will at times occur . Some organ isms are espec ial ly virulen t and
dangerous to work with , for instance, the bac i llus of glanders . Even

2 C
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typhoid fever is perhaps at times contrac ted in the laboratory

,
and

one fatal case of cholera has been defini tely traced to this source.

Such instances are , however , so rare as to be of histor ic interest .
Laboratory in fec tion is , in fac t , a risk almost infinitesimal in com

par ison with the r isks run in the post
-mortem room or at the bedside,

or even in a crowded omn ibus. I t is the dog in the road who bites
you ,

not the dog you keep chained up in a cage. The recent case
of plague at Vienna appears to have been due to carelessness on the

part of a drunken laboratory attendant, i f, at least, we may trust the
accounts which have appeared in the daily press. The lamentable
deaths of the physic ian and nurse in attendance were due to direc t
case to case in fec tion . The drastic measures which were taken by
the author ities appear to have been completely successful in check
ing the spread of the disease — a grati fying tr ibute to the efficacy of
modern san itary precautions . The warning against carelessness in
dealing with pathogen ic organ isms is obvious and perhaps timely

,

but we are far from agreeing with those who,
in a moment of pan ic ,

would raise an outcry against their study in the laboratory . The

good that must result and has resulted from these investigations far
outweighs such rare calamities as the recent plague cases in Vienna ;
the occasional warning should on ly emphaSiz e the need of prudence
and caution in research .

THE BORINGS AT FUNAFUTI
TWO instalmen ts of news have recently come to hand concerning
the coral-bor ing expeditions, whose plans were related in our July
number (vol . xiii . pp . 7 0 , Commander Sturdee

’

s bold ex

periment of boring in the cen tre’

of the lagoon from the bows of his

Ship “
Porpoise ”

) was a remarkable success. He moored

his vessel SO taut that it was possible to work the hydrau lic
boring pipes without r isk of their bending or breaking. Mr G . H .

Hall igan ,
who was in immediate charge of the bor ing plant, reports

that the first bore reached a depth of 1 44 feet, the total depth of
the bore being 245 feet below the water level of the lagoon, the
depth of water to the bottom of the l agoon being 1 0 1 feet . The

first 8 0 feet below the bottom of the lagoon passed through sand
,

composed of segments of Ha limeola (a seaweed which secretes a

jointed stem of lime), and of fragments of Shells . This gradual ly
changed into a coral gravel

, the fragments being at first small but
getting larger at the deeper levels. At the bottom a mass of very
hard coral rockwas met with , and had to be dr illed with a steel chisel .
An attempt was then made to enlarge the hole with an under

reamer ; but in the process the bore-hole became choked with coral
gravel . Efforts to drive the bor ing-pipes through this with an irOn

monkey were unsiI ccessful
,
and the hole was abandoned. Another
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can all unite in praising the perseverance of our Sydney fr iends and

the bold conception of Commander Sturdee, and in congratu lating
them on their truly remarkable success.

THE BABEL OF TERMINOLOGY
THE W i tness of Sc ience to Linguistic Anarchy is the startl ing
title of a sixty-four page pamphlet compiled by Lady Welby and
printed for private c irculation . By col lec ting from different seien
tific writings a number of passages in which techn ical terms are

used in different senses, or in which such varying use is cr itic ised,
She aims at showing : first

,
that the language employed by scientific

authors lacks that very consistency and prec ision which we have a

right to expec t ; secondly , that concerted action ought to be taken
with the view of securing a general consensus in usage. The

extrac ts , chiefly from Natu re, Science, and
"

Natu r al Science
,
are

sorted under the headings : General , Physics, Biology , and [Taxo
nomic] Nomenc lature . These quotations, she believes , to consti tute
“
evidence of an almost incredible state of things in the sc ientific
world.

”

I ncredible though it may appear to a humble lay’man , as

Lady Welby terms herself
,
the Situation is pain fully familiar to

every worker in sc ience ; and there must be many who agree with
us that i t is l ike to go on to the end of the chapter , despite every
well-mean t effort towards reform . For

, what are the causes of this
lawlessness ? They are mainly two

,
and those two are very distinct

in kind. The first , in the words of a great master of language
,
is

“ pure ignorance ,
madam "

”

Setting aside the hal f-educated
dabblers in sc ience, how many of us there are

'

who are sometimes
impelled just a little out of our depth . Ne su tor u ltra crepidam ,

is

admirable advice more easily given than followed. This cause is

one for which remedies are conceivable. We might , for instance,
make publication a penal offence

,
only permissible to those who

had passed the severest exam ination
,
and we m ight burn in the

market-place all writings unl icensed by an international censorsh ip
which shou ld have absolute control over every new term proposed.

We do not say that these remedies are practicable, and we fancy
that even Lady W elby will not admi t them to be desirable ; but
the fac ts of history perm i t us toimagine them. The second cause

is one that lies at the hear t of the whole matter
,
and must persist

so long as sc ientific investigation con tinues ; i t is, in fac t , the
advance of sc ience i tsel f

,
and for i t the only conceivable cure is

absolute stagnation ,
which is no cure at all . The widen ing of

knowledge renders i t impossible for a term or a name to have
prec isely the same connotation to-day as i t had twenty years ago.

A new spec ies may involve the rediagnosis of its genus ; a fresh
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observation may necessitate a modified defini tion . A term that
was in use when knowledge was vague and general must be re

stricted or abandoned as knowledge becomes more detai led and

accurate . One man will restric t the meaning of the Old word,
another will propose a new word ; and the number of new terms

proposed will vary in proportion to the number of investigators.

Each approaches the problem from a di fferen t standpoint ; and who

shal l dec ide which conception is the correc t one, which term is the

best
Sc ientific terminology is; and always must be

,
in a state of flux .

Sc ientific language is, in this respec t , just l ike any other language.

And its evolution is subjec t to the same laws as govern
,
not merely

all language, but most other mutable things . Whatever those laws
may be

,
we cannot admi t with Lady Welby “ that in all other

direc tions the first condi tion of human advance has been the

implic it conviction that such advance was possible
,
— and was

imperative.

”

Take Lady Welby ’s own instance, the alphabet .
Which alphabet ? I n Europe alone there are at least seven
alphabets in use, and each of those has many ways of writing its
consti tuent letters . I n our own islands the same letters express
different sounds according as one is wr i ting W elsh

,
Gaelic

,
or

English . Even here uni form ity is a delusion : in language i t is
a vain hope. Whether we wish it or no

,
change wil l take place

,

new terms will be proposed, and the fi ttest will survive.

We wou ld not appear to undervalue the labours of Lady Welby.
Those who care to wri te to her at Denton Manor

,
Grantham ,

for a

copy of her pamphlet will find i t instruc tive reading. I f she wil l
con tinue her task

,
and will br ing together the passages in which

modern Sc ien tific terms were original ly proposed or subsequently
modified, she will render greater service to the cause She has at

hear t than by the republication of mere querulous cri ticism . And

i f towards the second edition that Lady W elby promises we m ight
add a final suggestion ,

we would write across the blank pages, so
thoughtfully provided,

the one word, “
I ndex .

THE AUTHORSHIP or I LLUSTRATIONS
I N our rev iew of Professor W . W . Watts Geology for Beginners
(p . 422) attention is drawn to the figures of fossils said (with some in
accuracy) to have been prepared for Zittel

’

s Grundzuge, and to

the fac t that no reference is made to the original source of those
figures , many of which are certainly not to be ascr ibed to Professor
Von Zittel himself , though the student m igh t be led to suppose
that they were. Such are Walcott’s restoration of a sec tion across

Calymene senaria
,
here wrongly assigned to Tr iarthrus beehi ; Holm’

s

restoration of Olenellus hierulfi Owen ’

s pic ture of the pearly nau tilus
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in i ts bisec ted Shel l ; HenryWoodward’

s restoration of P terygotus

anglicus. We think it right to remark Spec ially on this feature,
because i t is an instance of a habit far too common with wri ters of

text-books. Let us look at a few other recent cases. Professor
W . B . Scott , in his I ntroduc tion to Geology

,

” favourably noticed
by us last April , has copied D r Traquair

’

s first ( 1 8 88) restoration
of P terichthys from Bashford Dean

’

s
“ Fishes, Recen t and Fossil ,

”

and has marked i t “ From Dean after Sm i t h Woodw ard.

~ The

same legend is attached to Dean
’

s own faulty attempt at a restora

tion of Dipterus, and we can on ly hope ‘ that Smi th Woodward feels
complimented. Parker Haswel l’s Text—book of Zoology ” teems
with similar errors . Ray Lankester

’

s figures of the head Shield of

Cephalaspis and Traquair
’

s restorations of P terichthys are marked
From the

’

Brit. Mus. Cat. of Fossil Fishes ,
”

al though the wri ter of

that Catalogue was carefu l in both cases to acknowledge the au thor
ship of the figures . Similarly Traquair

’

s restorations
°

Of P ala niseus

macropomus and P latysomus striatus are marked From N icholson
and Lydekker ,

”

in spite of those authors having expressly noted the
figures as

“
after Traquair . SO , too, a restored outline Of the bones

of the shou lder-girdle of P lesiosaurus is said to be
“
after Zi ttel ,

”

who all in vain had taken care to state that it was nach Owen .

Then comes Mr Beddard with his book on birds
,
reviewed by us

th is mon th
,
and

'

assigns to Andrews the authorship of Ameghino
’

s

figures of the Skul l and pelvis of Phororhacos. infiatus, Simply
because Andrews copied those figures (with due acknowledgmen t)
in his paper in The I bis . Examples crowd to our hand, espec ial ly
in books by lesser wr iters

,
but we have only room for one more

scapegoat. Last year Professor A . I ssel published a
“ Compendio

di Geologia. In th is Huxley ’s old (1 8 6 2) restoration of Holopty

chius is attr ibuted to Traquair
,

” while Pander ’

s anc ient restoration
of A sterolepis ornata is marked “ P terichthys (Traquair) . As this
was published by P ander in 1 8 5 8 , we shou ld imagine that Dr
Traquair '

was then a schoolboy .

Now is not this a parlous state of affairs , evinc ing what the
costermonger descr ibed as a very careless handling of the truth
by a c lass of men whose studies are supposed to lead them to a

spec ial reverence for truth and accuracy ? To depic t an elaborate
dissec tion or to construc t a restored figure of an extinc t animal , is
just as much an embodimen t of the resu lts of or iginal research as
pages of written description . The attribu tion of such figures to the
last text-book wr i ter that has happened to copy them is an act of

scandalous injustice to those to whose patien t research the said
figures are due. The purchase of cliches or of perm ission to photo
graph woodcuts is a purely commercial affair , and i t matters not at

all from whose work a restoration was last copied. I n any case, i f



https://www.forgottenbooks.com/join


3 6 8 NATURAL SCI ENCE [December
THE FRANK BUCKLAND COLLECTION

AMONG other matters that cannot but prove interesting reading to
the authorities at South Kensington Museum

,
the Report of the

Selec t Commi ttee recen tly issued contains the following paragraph

W e recommend that the Museum of
‘ Fish Cu lture should be

abol ished. Previous recommendations to this effec t have been made.

The Secretary and the D irec tor both agree that it should be removed,
and it has already been offered to two public bodies, being rejected by
both . The fac t is that this collection is dangerous owing to the large
amount of alcohol in which the fish are stored ; i t is obsolete, not
having been revised or increased for several years ; and it does not
carry out its Obligations under the testamentary conditions of Pro

fessor Buckland’

s will . I t occupies a good deal of space. Opin ion
being unanimous, we hope that this collection may disappear without
delay .

”

The state of things is no doubt disgraceful , but the remedy
proposed seemed too severe to many natural ists, and among others
to the P iscatorial Soc iety , which appoin ted a commi ttee, consisting
of D r C. S. Patterson , Mr G . J . Chatterton ,

and Mr C. E. Walker , to
investigate the matter . The following report was unan imously
adopted by the Soc iety

The comm ittee inspec ted the collection ,
which they found in a

deplorable condition ,
and qu ite inadequate to carry out the testator ’s

in tentions
, eviden tly owing to absolu te neglec t since it was taken

over. There being no catalogue it is impossible to determ ine how
much of the original collec tion still exists. The purchased additions
apparen tly consist of something less than two dozen Spec imens, the
major ity Of which have no direct bear ing upon British fish '

industries.

A large amoun t of the space allotted to the exhibit is taken up by
objec ts which

,
however interesting in themselves, have no connec tion

with either fish or fisheries . Your comm ittee fully endorse the

Opin ion of the Selec t Committee of the House of Commons as to the

danger arising from the spec imens preserved in Spir i ts, as the bu ild
ing is entirely unsu ited for the storage of such exhibits, but fail to
see the point of the objection as regards the Buckland bequest , inas
much as the majority of the fish in alcohol belong to the Day collee
tion,
which is not in any way an industr ial exhibit, and should be

placed in the Natural History Museum . As regards the testator’s
intention to provide a consulting and reference room for his fellow
countrymen

,
whether in terested in sea or r iver fisher ies, your com

mittee are of opinion that such an educational centre is urgently
needed

,
and that the collec tion in question ,

although inadequate
through neglec t, is capable of being brought up to date and of taking
the place contemplated for it by the donor. Subjec t to Mrs Buck
land’

s l ife interest a sum of £ 5000 was bequeathed to the D irec tor
and Assistan t-D irec tor of the Sou th Kensington Museum in trust for
the British nation to prov ide lec tures on fish culture in connec tion
with this un ique series of spec imens . Your comm ittee, however , hav e
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failed to ascertain what has been done with this money . All that
they know is that no such lec tureship exists, despite the statement of
Mr George Bompas in his ‘ Li fe of Frank Buckland, ’ published in
1885 ,

that after the death Of Mrs Buckland was given to

found a lectureship .

’

Your comm ittee have read with regret the
recommendation of the Select Comm i ttee [quoted above] .

“ I n face of this recommendation the matter is urgent, and your
commi ttee are of opinion that steps shou ld be taken at once to avert
such a calam ity as the extinction of this collection would prove to be.

W ith this object they adv ise that the whole of the fac ts of the case

be made public through the instrumen tali ty of the Press, and,
if

necessary, by the question being raised in the House of Commons.

”

W e agree that the destruc tion of the collec tion and the ignor

ing of Frank Buckland’

s intentions would be matter for great
regret . Cou ld not the Mar ine Biological Assoc iation take the

matter up
?

NEW MUSEUM BUILD INGS AT LIVERPOOL
ON July 1 , Sir W ill iam Bower Forwood, Chairman of the Library,
Museum ,

and Arts Comm ittee of the Ci ty Counci l , laid the founda

tion stone of the new Techn ical School and the extension of the

Museum Buildings at Liverpool . The presen t museum buildings
stand on a plateau mping abruptly towards the west . By exca
vating the slope, which consists of Permian rock , down to the level
of Byrom Street , suffi c ient accommodation ,

three storeys in height ,
will be provided for the Techn ical Schools , while the Museum

galler ies will be carried forward on their presen t level over the

Schools . The architec t of the new bu i lding is Mr E. W . Mountford
of London . The extension of the Museum wil l be 90 feet above
the level Of Byrom Street, and will measure from N . to S. 1 6 2

feet
,
and from E. to W . 1 90 feet . The gal leries , of horseshoe

shape, will be continuous with those in the existing building , and
will not be div ided in any part of their course by wal ls or parti
tions . They wil l be 420 feet long and 33 feet wide the lower , to
contain the invertebrates, w ill be 1 9 feet high and l ighted from the

side the upper , to contain the vertebrates
,
will be 2 7 feet high and

lighted from the roof. There will be new and well-appointed
laboratories for the D irec tor and his assistants , as wel l as new

administrative offices . The buildings will be of brick
,
faced with

Stancliffe stone from Darley Dale
,
Derbyshire . They wil l be

ventilated and heated by 4 m iles O f 3 in . pipes, discharging into
every room pur ified and warmed air to the amount of eight m il lion
cubic feet per hour . The stairs are to be of stone

,
the floors of

concrete
,
and the roof chiefly of steel . These bu i ldings wil l be

,
next

to St George’

s Hall
,
the largest in the c ity and probably the finest

museum buildings in the Un ited K ingdom outside London . I t is
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most cheering to see the attention now being paid to sc ien tific and

technical education and to intel lec tual culture in the great commerc ial
c i ty of -Liverpool .

THE REDUCTI ON OF THE TEETH AMONG MAMMALS
THE professors and lec turers in our Agricu ltural and Veter inary
Colleges have many opportun ities of making substan tial contribu
tions to biology . They deal with a series of problems which the
studen t of organ isms uninfluenced by artific ial surroundings can

rarely hope to find within his range. They observe changes in the

structure and function of organs which they are able to correlate
with known fac tors in the process of domestication or cultivation of

the an imals or plan ts they happen to study . They also have
fac ili ties for embryological research among the ver tebrates

,
far ex

ceeding those obtainable under any other c ircumstances . We who
‘

are interested in the purely theoretical questions of biology thus
welcome with pecu liar gratification any con tribution from a natural ist
who has taken ful l advantage of these favourable conditions , and
enlivened the dul l rou tine of teaching with comparatively broad
general isations.

One such contr ibu tion i s con tained In the seventy-n in th annual
P rogramm of the Royal Wurtemberg Agricu l tural Academy at

Hohenheim
,
dated 1 8 97 , but received from the au thor , Professor

W . Branco
,
a few weeks ago. Professor Branco is the distinguished

palaeontologist who suc ceeded Quenstedt in the U n ivers ity of

Tubingen ,
but was unfortunately compelled by ill-heal th to rel iu

quish the duties of the professorship after too brief service. Hav ing
now happily recovered,

he devotes his energies to the Academy of

Hohenheim , and his unusually wide sympathies in biology stil l
stand him in good stead. A short time ago he published a descrip

tion of some pecul iar teeth , almost human in shape, from the U pper
Eocene or_Lower Miocene ”Bohnerz of Wurtemberg (Jahresh .

Vereins fur c ater l . Natur lc. Wu
'

rttemh , 1 8 98 ,
pp . 1 — 1 40

, pls. i.

He now fol lows this memoir by the present contr ibu tion
,
which

discusses the nature and origin of the reduc tion of the den tition
among mammals in general .

After some preliminary considerations and a broad outline of

the fac ts
,
Prof . Branco applies the knowledge he has obtained in the

course of his professor ial duties. He points _Out that one pr incipal
cause of the reduction of the teeth is the Shorten ing of the jaws .

Among domesticated animals this shortening is Shown to be
'

due to

at least two causes . I t happens when the food requ ires compara
tively l ittle mastication ; animals of any particu lar race fed upon
soft food produce shor t-faced descendan ts , while others of the same

race continual ly fed upon hard food always retain longer jaws and
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nothing particularly unusual in the existence of close relationship
between a Sumatran and Brazil ian spec ies . Now i f Dr W i lley ’s
P eripatus had proved to belong to the same type as the Sumatran and

American spec ies, then presumptive evidence in favour of the correc t
ness of the localityassigned toP . sumatranus,would have been supplied.

This , however , is not the case. Nor is i t a particularly surprising fac t ,
considering the great faun istic differences that Obtain between
Sumatra and New Britain with regard to many groups of an imals,
espec ial ly those

,
like the Peripatidae, with very lim ited means of dis

persal . More surprising is i t on zoogeographical grounds that the New
Br itain spec ies also presents no near affinity with the spec ies that
are met with in Australia and New Zealand, seeing that the latter
are congeneric . So

,
too

,
is i t equally distinc t from the last remain

ing type, namely
,
that which inhabits S. A frica. The great in terest

attaching to this Spec ies l ies in fac t in the c ircumstance that i t
occupies an isolated posi tion and is distinguishable from the rest of
its al lies in exac tly the same way that they are distinguishable from
each other , that is to say in external struc tural characters

,
in details

of internal anatomy and in the mode of developmen t of the embryo.

And since the other previously known types had been designated by
generic names , there was no other course open to Dr W i lley than
to assign a name to his new spec ies. Un fortunately , he prefers, for
unstated

,
but no doubt excellent reasons so far as they go, to

regard the sec tions of Per ipatidae as merely of sub-generic impor
tance — unfortunately , because in n ine cases out of ten , such tit les
always assume the higher rank

,
and no doubt P araperipatus will

follow its destiny. The resul t is that this new form rejoices in the
sixteen-syllabled title of P eripatus (Paraperipatus) nonaebritanniae.

Regarding these divisions for the moment as genera,
we now have

the fol lowing : P er ipatus, Neotropical Region and Sumatra ; P eri
patoy sis, S. A frica ; P er ipatoides, Australia and New Zealand ; and

Paraper ipatus, New Br i tain . The charac ters in which these genera
resemble and differ from each other are usefully summarised in

tabu lar form on p . 3 7 of Dr W il ley ’s memoir .

A NEW PALAEOZO IC SPONGE
DR J . M. CLARKE of A lbany has sen t us a paper contr ibuted by him
to the American Geologist (vol . xx . pp . 38 7 -392 ,

pl . xxiii Dec .

on
“ A Sphinctozoan Calc isponge from the U pper Carbon i

ferous of Eastern Nebraska.

”
The new sponge, to which D r Clarke

has given the name Amblysiphonella prosseri , is nearly cylindrical in
form and abou t 1 00 mm . (4 inches) in length . I t is buil t up of a

vertical ser ies of chambers or segmen ts, and a cen tral c loacal
tube extends throughout its length . The interior wal l

,
the

transverse septa roofing the chambers, and the c loacal walls, are
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direc tly traversed by canals. The chambers are also irregularly
divided by thin ,

apparently non-perforate, partitions. The walls
are now of crystal line calci te of secondary origin and nothing is
known O f their original charac ters .

This sponge is c losely allied to forms from the P roductus lime

stone oi the Sal t Range
,
I ndia

,
and from the province of Asturias ,

Spain . So far as mode of growth is concerned, these Carboni ferous
Calcisponges resemble the similarly segmen ted sponge genera
Barroisia ,

Thalamopora , Tremacystia ,
&c . ,
from the Lower and Upper

Greensand,
but no true comparison is possible until the minute

nature of the wal l in the palaeozoic forms has been ascertained.

I f this should prove to be spicular in charac ter
,
there can hardly be

any further doubt of their relationship to the Cretaceous genera
referred to. These latter have recen tly been placed with the

Sycons by D r Rauflf
,
but their true systematic posi tion is not

yet ful ly established. I t shou ld be remembered that the segmented
mode of growth is not l imited to the Pharetron Calcisponges ; i t is
also well shown in the Jurassic Hexac tinellid genus, Casearia of

Quenstedt

BOTANY AND AGRICULTURE
WE have received several publications which are of in terest to the
agr icu l turist abroad. From New Sou th Wales comes a

“Manual of
the Grasses of the colony , issued by the Government botan ist

,
Mr

J . H. Maiden . I t is a praiseworthy attempt to br ing the native
grasses before the farmer and botanist

,
not only for purposes of

iden tification
,
but as a guide for their cul tivation and improve

ment. New South Wales has , according to presen t knowledge,
abou t 200 indigenous spec ies inc luded in 5 6 genera

,
and of each

of these the author gives an adequate botanical description (in
English ), with references to figures previously published

,
and in

addition any in formation he has been able to gather on the

value as fodder and other uses. There are also notes on habitat
and geograph ical range in the Continen t . Of some of the spec ies
useful figures , inc luding habit and floral dissections , are given .

Mr Maiden also sends a pamphlet on the vegetation of Lord

Howe I sland, to which he paid a shor t Visi t at the beginn ing of
the year . His col lections have resulted in several additions to the
flora of th is l i ttle island, which , as at presen t known , inc ludes 2 1 7
indigenous spec ies of flowering plan ts and ferns , with 20 introduced
ones. The chief diffi culty with which the farmer has to contend is
the wind i t is said to be no uncommon thing for i t to blow strongly
for three months at a stretch . The wind-break question is therefore
an impor tan t one

,
and every patch of cultivation is protec ted by belts

of indigenous or planted trees .
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A con tribution towards a Flora of Mount Kosc iusko, also by

Mr Maiden , is an accoun t of an expedit ion of a few days to the

highest moun tain in Australia, 7 328 feet or more above sea-level .
I t inc ludes a list of the plants found at different alti tudes.

The U .S. Department of Agricul ture sends a couple of pam

phlets issued by Dr Hart Merriam,
chief of the Biological

Survey . One entitled “ Li fe Zones and Crop Zones of the

Un i ted States
,
is invaluable to the farmer . I t embodies the

resul ts of ten years’ study of geographical distribution applied
to practical agr icu lture. North America is divisible into seven
transcontinen tal belts or li fe— zones and a much larger number of

minor areas
,
each of which , up to the northern l imit of profi table

agriculture, are adapted to the needs of particular kinds or var ieties
of cultivated crops. A coloured map Shows the distr ibu tion and

limi ts of the zones , while the text contains l ists of the varieties of

cereals
,
fru its and other creps, which may be profitably grown in

each a rea. D r Merriam expresses the hope that his repor t “wil l
serve to emphasize the extreme wastefulness of indiscriminate
experimentation,

by which hundreds of thousands of dollars are

thrown away each year in futile attempts to make crops grow
in areas totally unfitted for their cu ltivation . I t also suggests
alternatives where, owing to increased competition or dimin ished
demands, the farmer receives an inadequate return for his labour .

For instance
,
in northern New York and elsewhere, where dairying

is an almost exc lusive but unprofitable industry , the land is Shown

to be adapted for sugar-beet , or several excellen t var ieties of wheat
and other crops to which little or no attention is now given . The

second bul letin ,
by Prof . C. S. P lumb , is a spec ial instance on the

same lines . I t deals with the geographic distr ibution of cereals,
and indicates what varieties may be grown with profit in each area.

THE RHONE BEAVERS
THESE unfor tunate animals decrease each year by reason of chase
and flood. Mr Galien Mingaud writes in the Revue Scientij igu e

that no less than nine of these roden ts were captured during 1 8 97
in the delta of the Camargue, at the junction of the Rhone with the
Gardon . The beaver goes up this latter r iver as far as Pon t-du
Gard. Two years ago Mr Mingaud addressed a note to public
officers and to natural ists at large

,
asking for the protec tion and

preservation of this an imal . He proposed that the r iparian owners
should turn their attention to castoriculture as a source of revenue,
and thus enr ich themselves while preserving the stock . Fortunately
the old pr ize of 1 5 francs a head for all beavers killed, which was
promoted in 1 8 5 5 , was suppressed in 1 89 1 on the urgen t represen t
tations of Mr Valery Mayet . Since 1 8 90 ,

Mr Mingaud has kepta
‘
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record of all deaths which came to his knowledge, and he finds i t
average 8 to 1 0 a year. As he points out

,
Washington has estab

lished a colony of beavers in the National Park , and i t is a complete
success. The animals are kept to a woody val ley through which
runs a smal l water-course , and they there construc t their dams and

tunnels , qu i te fami liarised to the occasioned presence of man
,
who

can watch their daily life and works unheeded. He hopes that
France will simi larly protec t the few last beavers remaining in the
Camargue del ta

,
and we cordially echo his sen timents .

A . T. MASTERMAN ‘

ON THE D IPLOCHORDA
’

SOME prel iminary notes by Mr Masterman in the P roceedings of
the Royal Society of Edinburgh, for 1896, and also in the Zoologischer
Anzeiger , paved the way for a more detailed paper of great interest
in the Quar terly Journal f or Microscopical Science (vol . xl . ,

The paper is divided into two parts on the structure of

A ctinotrocha,
and (2) on that of Cephalodiscus. AS the resul t of an

exhaustive study of A ctinotrocha (the curious larval form of Phoronis)
by means of sec tions, Mr Masterman comes to the conc lusion that
the c lose sim ilarity in struc ture to the three members of the group
now common ly called Hem ichorda poin ts to a genetic connec tion

,
but

that Phoronis and Cepha lodiscus shou ld be considered as constituting
a distinct sub-division of the Chordata,

for which the name of D iplo
chorda is proposed, owing to the possession by its members of paired
lateral notochords. Balanoglossus is supposed to represent a later
phylogenetic stage, in which these lateral notochords have fused in the
median l ine. As there are certain an imals which have always been
Objec ts of disagreemen t on account Of their generalized types and the

doubtfu l nature of their genetic relationships, so, too, there have
always been certain organs or struc tures around which controversy
has continual ly raged ; the notochord is one of these, as students
of the l iterature of Balanoglossus are wel l aware. I f Mr Masterman

’

s

Views are correc t , and the paired struc tures he descr ibes both in
A ctinotrocha and in Cepha lodiscus are really of notochordal value, he
has establ ished a fac t of the greatest sc ientific interest and phylo
genetic importance, and we cannot but think he has made out a very
good case for the homology . The figures on plates 25 and 26 are

,
we

think
, espec ially instructive, but they are nevertheless not universally

regarded as convinc ing. Mr S. F . Harmer
,
whose views on the noto

chord of Cephalodiscus have been expressed in the Zoologischer Anz eiger

(vol . xx .

,
p . while fully agreeing with Mr Masterman as to the

relation of P horon is with Balanoglossus, does not adm i t the homologies
with Cepha lodiscus, on which the main argument depends . Mr

Masterman c laims to show that the struc ture descr ibed byMr Harmer

as the notochord in Cephalodiscus is really the subneural gland
,
and
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that lateral notochords, similar to those in Actinotrocha

,
are found in

addi tion . The subneural gland
,
according to our author , is the same

struc ture as that in Asc idians, and probably corresponds to the hypo
physis in Vertebrata and the probosc is-vesic le Herzblase of Spengel)
in Ba lanoglossus. Mr Harmer puts the con trary View very fairly and
c lear ly

,
but he is evidently at a loss to explain the alleged lateral

notochords
,
i f they are not what our author believes them to be. W e

hope that Mr Masterman will be able, in the absence of ontogenetic
proof of origin (for Cephalodiscus), to br ing more exac t h istological
evidence to bear upon this vexed question

,
and to prove his point

more completely.
Meanwhile, he has already done much in convinc ing us of the

relationship between Phoronis and Balanoglossus, by comparison with
A ctinotrocha

,
and we are encouraged to hope for further light upon

those matters which remain doubtful .

CHANGE OF ADDRESS

ONCE again Natural Science changes its address
,
and this time, not

the address on ly
,
but the editorial staff. The reasons for this were

given at length in our October number. They need not be repeated
here ; but we cannot om it to thank the numerous friends who have ,

since then , extended to us sympathy , both public ly and pr ivately .
We trust that all our subscribers, readers , and contributors will con
tinne to support Natural Science, which , we have every reason to

bel ieve, will con tinue to deserve their support . There wil l be no

change in the policy of the Review,
no break in con tinu i ty , and no

lower ing of the standard hitherto set before it. But those who wish
wel l to the future of this journal , Should remember that it lies with
them to see that it has a future. Editors cannot edi t un less there
are con tributions of artic les

,
notes , and news ; publishers cannot

publish if every reader reads the copy of a friend or of a library
Send at once your contribu tions and your subscr iptions for

Volume XIV . to the new edi tor ial and publishing offices. The

address is —Mr Young J . Pentland,
1 1 Teviot P lace, Edinburgh .

And now the type-wr iter ceases for a moment to click , but the
hands remain on the key

-board. The days may have been anxious
and the n ights weary, but the work has brought us many interests
and many friends , and i t is hard to withdraw from i t. Yet the

last word must be wri tten
,
and we wr i te i t with I ts oldest and ful lest

mean ing Good-bye .
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as involving the continuous adjustment of internal relations to

external relations, is developed. To this part a new chapter on the

Dynam ic Element in Li fe is added.

A fter an indication of the scope of biology, the induc tions of

the sc ience are considered in Part I I . Generali zations as to

growth
,
development, adaptation , genesis, heredity , and var iation ,

are formulated and illustrated ; the c lassification and distribution of

organ isms are considered, and the foundations are thus laid for the
erec tion of an aetiological superstruc ture. The spec ial-creation
hypothesis is contrasted with that of evolution ; the argumen ts for
the latter are marshal led ; and the causes of evolution discussed.

I nternal and external fac tors are distinguished ; and the phenomena
are explained as due to the join t action of ( 1 ) direct equil ibration
through the inheritance of acquired modifications, and (2) indirect
equ il ibration through the survival of the fi ttest in the process
termed by Darwin ‘

natural selection .

’

A conc luding chapter
on Recen t Critic isms and Hypotheses , in which any inheren t
tendency to evolu tion along predetermined lines is rejec ted,

brings
the volume to a conc lusion , save for Appendices , amongst which
are the Contemporary Review

“

ar tic les on the I nadequacy of

Natural Selec tion .

In the addi tional matter of the presen t edition Mr Herbert
Spencer would probably lay most stress on the chapter which deals
with the Dynamic Element in Li fe, and on the arguments in favour
of direct equ il ibration through the inheritance of acqu ired modifica

tions. While other addi tions
,
such as those on protoplasm

,
on

metabolism, on nuc lear changes
,
on embryological development , and

on c lassification , serve mainly (for there are original suggestions) to
br ing the work in to l ine with modern biological conc lusions , the
supplementary discussion of the Dynam ic Element in Li fe is in

touch with the author’s distinc tive philosophical tenets, and the

arguments for direc t equ i libration are adduced in support of

biological conc lusions which Mr Spencer regards as of extreme
importance. I t seems desirable therefore to direc t attention
Special ly to these poin ts.

A fter leading up to a conception of Li fe as the definite com

bination of heterogeneous changes, both simu ltaneous and successive,
in correspondence with external co-existences and sequences , and
after urging that the degree of l i fe varies as the degree of corre

spondence, Mr Spencer briefly indicates certain Vital processes which
remain outside the conception as thus formu lated, and contends
that all cases “

exhibit that principle of activi ty which constitu tes
the essential element in the conception of li fe.

”

This he terms the
dynam ic element in li fe ; and he asks whether i t is inherent in
organ ic matter or is something superadded. The notion of a super
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added vital princ iple is rejected. To the questions : I S there one

kind of vital princ iple for all kinds of organisms, or is there a

separate form for each ? How are we to conceive the genesis of a

superadded vital princ iple Under what form does i t exist in the
dessicated roti fer ? - to these questions the answers show that the
al leged existence nei ther has been nor can be conceived. In attempt
ing, on the other hand, to real ize the dynamic element as “ inherent in
the substances of the organ isms displaying it

,
we meet with difficul

ties differen t in kind but scarcely less in degree. The processes
which go on in living things are incomprehensible as resul ts of any

physical ac tions known to us.

” “What then
,

”

he asks , “
are we to

say
— what are we to think ? Simply that in this direc tion

, as in

all other direc tions , our explanations finally br ing us face to face
with the inexplicable. The u ltimate real ity behind this man i festa
t ion

,
as behind all other man i festations

,
transcends conception .

One must not forget, in reading the chapter on the Dynamic
Elemen t in Li fe, that i t forms part of a work which is i tself only a
par t of a System of Philosophy . I n Biology as a sc ience i t is ques
tionable whether reference to the U l timate Real ity , and to noumenal
as contrasted with phenomenal causation ,

is advisable. Phenomenal
causation , as an explanation of natural occurrences, involves the

reference of an event to a group of antecedent conditions of which
it is the ou tcome. Noumenal causation ,

as an explanation of the

total i ty of natural phenomena
,
involves their reference to an under

lying raison d’

etr e. The one deals with a chain of antecedents and

sequen ts the ends of which , and its manner of support, are beyond
the range of our mental vision as men of sc ience. Of the other we
can at best know or assume that i t is. The phenomenal un iverse
presents us with , or rather is , a series Of data. Sc ience explains
their connec tions , and leaves to philosophy a discussion of their
noumenal origin . But since Mr Spencer here treats Biology as part
of a System of Philosophy the ascrip tion of phenomena to their
noumenal origin is not out of place

,
though one would have thought

that a reference to “ F irst Princ iples shou ld have sufficed.

And one cannot but think that Mr Spencer ’s treatment of the
subjec t may render him l iable to some m isconception . On the first
page of the Princ iples of Biology ” there stands now,

as there stood
in 1 86 3

,
the assertion that the properties of substances though

destroyed to sense by combination ,
are not destroyed in real i ty. I t

fol lows from the persistence of force, that the properties of a com

pound are r esul tan t s of the properties of its components
fl r e su l t

an t s in which the properties of the components are severally in full
ac tion though mutually obscured. Further on we are told (in sec tions
added to the present edition) that l iving matter originated, as we
must assume, dur ing a long stage of progressive cooling

,
in which
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occurred the formation of molecules more and more heterogeneous.

The inference which may fairly be drawn is, that the properties of
l iving substance are the resultan ts of the properties Of its components.

But at first Sight this does not seem to square wel l with the asser

tion that “ the processes which go on in l iving things are incompre

hensible as the results of any physical ac tions known to us.

”

One

can pic ture how certain folk will gloat and chortle in their joy
over this con fession

,
for such it will almost inevitably be regarded.

But i t is not likely that Mr Spencer is here, in so Vital a matter,
false to the evolu tion he has done so much to eluc idate. The t wo

seemingly contradic tory statements are not real ly contradictory ; they
are made in different connec tions ; the one in reference to pheno
menal causation ,

the other to noumenal causation— to an underlying
princ iple of activity .

The
“

Simple statement of fac t is that the phenomena of l ife are

data sui generis, and must as such be accepted by sc ience. Just as
when oxygen and hydrogen combine to form water , new data for
sc ience emerge

,
so

,
when protoplasm was evolved ,

new data emerged
which i t is the business of sc ience to study. I n both cases we

bel ieve that the resu lts are due to the operation of natural laws , that
is to say, can , with adequate knowledge, be described in terms of

an tecedence and sequence. But in both cases the resu l ts, which we
endeavour thus to formu late, are the ou tcome of princ iples of activ ity ,
the mode of operation Of wh ich is inexplicable. We formulate the
laws of evolution in terms of an tecedence and sequence ; we also
refer these laws to an underlying cause the noumenal mode of action
of which is inexplicable. This, i f I interpret him r ightly

,
is Mr

Spencer ’

s mean ing.
The use of the phrase dynam ic element in l ife is also open

to misconstruction . A dynamic element
,
as understood by sc ience

,

is a l ink in the phenomenal chain
,
and is expressed in terms of

the inter-relation of the parts of a material system
,
and of ac tu

ally Observed attractions and repulsions. But it is customary for
physic ists to introduce at the outset of their discourse definitions
of force as the cause or raison d

’

e
’

tre of motion . These are now com

mouly regarded as a pious tribute to the noumenal , like grace before
meat , and independent of physics in its str ictly sc ientific aspec t .
But since such a defin ition of force not in frequently stands in the
fore front of a treatise on dynamics , i t may be regarded, noumenal
though it be

,
as a dynam ical postu late. I t is in this noumenal sense

that the term dynam ic ’

is used in Mr Spencer ’

s phrase. I t is
,

we are told, a princ iple of activ i ty . And unless the reader is

careful to note the distinc tion ,
Mr Spencer ’

s position will be open
to m isconstruc tion . Vitalism is a philosophical conception ; and

the controversy which is suggested by the term is largely due to the
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not on ly of biological , but also of psychological and soc iological
phenomena. But though this must to some degree influence his
judgment , he is too honest and independen t an enquirer into
truth to champion a cause on these grounds alone. The pendu
lum of biological opin ion tends to swing towards a negative
position in this matter ; and i t is a distinc t gain that the arguments
in favour of the doc trine in question Should be presented with all

the logical force and power of exposition which Mr Spencer has at

his command. And i f there are many who still remain unconvinced,
this is not for want of fresh arguments but because they feel the
necessity for more fac ts.

Of the three lines of evidence on which Mr Spencer in large de
gree relies, the first is co-adaptation of co-operative parts. But until
we know more accurately than we do at present what amount of co
adjustment is effected in each case by individually-acqu ired
modifications , we lack important data for discussing the problem .

Probably its range is very considerable. The horse run s and leaps
with the added weight of his rider ; and the work of all domestic
animals of draught and labour Shows that their organ ization will
stand a strain far in excess of the normal . Gran ting that individual
coadjustmen t will in each generation do much (just how much
remains to be proved) it would seem that in the case of evolving
antlers the added weight will for long be wi thin the l im i ts of such
individual coadjustment . But i t has been urged that the modifica

t ion of a structure may foster , though it may not cause, congeni tal
var iations of l ike kind. For whereas other var iations, Since they
are out of harmony with the c ircumstances of li fe, will constantly
be el iminated in the struggle for existence, these are allowed free
play. I n other words , congen ital variations coinc ident in direc tion
with acqu ired modifications will be favoured. And there is no

necessity for them to be accurately Simul taneous ; individual co
adjustment will make good the defic ienc ies of congen ital co

adaptation . I II View of such considerations the argument from

coadaptation has li ttle weigh t till we have fuller knowledge of

the range of coadjustment .
The second line of argument adduced by Mr Spencer is the pos

session of unlike powers of discrimination by different par ts of the

human skin . But here again we need more facts . I t is assumed

that this discrimination is largely congen ital . But we do not know
what proportion of i t is individually acqu ired. We do know
that a comparatively short period of education in l it tle—used areas

largely increases , is said to double , the power of discrim ination .

And some psychologists contend that— as the term discrimination
implies— what we are real ly dealing with is the Spec ial application
of the power of cen tral perception ,

not an increased delicacy of
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peripheral nerve-endings. There is no spot on the skin that is not

sensitive to the touch of a pencil-poin t. And we do not yet know
the limi ts within which education and practice may refine the appli

cation of cen tral powers of discrimination within little-used areas .

The facts which Mr Spencer adduces may be in large degree due to
individual experience discrimination being continually exercised in
the tongue and finger

-tips , but seldom on the back or breast . W e

need a broader basis of assured fac t .
I t may here be parenthetically noted that Mr Spencer ’s conten

tion that the nervous system is the result of direc t equ ilibration is
di fficu lt to square with the embryological discovery that the axis
cylinders of the afferen t spinal nerves take their or igin in the nerve
crest (which differen tiates into the ganglia on the dorsal roots) and
grow ou t w ards to their distribution in the skin or elsewhere.

A third l ine Of evidence on which Mr Spencer rel ies is that
supplied by vestigial organs , which , he contends , must be due to

dwindling through disuse. But the explanation is beset with diffi
culties . I s there any evidence that a structure really dwindles
through disuse in the course of individual l ife Let us be sure of

this before we accept the argument that vestigial organs afford

ev idence that this supposed dwindling is inher ited. The assertion
may be hazarded that, in the individual li fe , what the evidence shows
is that , withou t due use, an organ does not reach its ful l func tional
or struc tural development . I f this be so

,
the question fol lows : How

is the mere absence of full development in the individual converted
through heredity into a posi tive dwindling of the organ in question ?
I n our present state of ignorance we can on ly adopt the form used

by Mr Spencer and say NO reply .

I t wil l be understood that the foregoing considerations are urged,
not in support of one hypothesis or in Opposition to another , bu t in
advocacy of suspended judgmen t , of calm and impar tial weighing of
evidence, and

,
above all

,
of fur ther observation and experiment .

W hile the forces of battle are arrayed under the banners All-Suffi
ciency of Natural Selec tion and I nheritance of Acqu ired Modifica

tions
,
there are non -mil itan t biological agricultural ists who till the

fields of Observation and assert that they in truth prov ide the sinews
of war . I t is to them that we must look for conc lusive evidence
one way or the other .

We cannot part with Mr Spencer (only for a time i t is hoped)
wi thout again expressing sincere adm iration for his gen ius and

gratitude for his sel f-sacrificing labours . C. LLOYD MORGAN .

UN IVERSITY COLLEGE , BR ISTOL .



Artificial Formation of a Rudimentary Nervous
System 1

(d) Inhibition — Cl . Bernard’

s theory of nervous interference,
can be corroborated by produc ing two e xc i tations of an almost
equal intensi ty at the ends of

,

a big thread of mercury and by
putting two halves of a tube of caoutchouc in the m idst of the
thread s surface. This tube per forms the par t of a heart

,
because

its halves alternately approach and part at the passage of the

waves. (Fig . Rest is doubtless the issue of the wave inter
ference. (Ac tion of the in ternal branch of the spinal . )
(e) Formation of the dilated parts of the nervous system

by means of wave interference. The continual exc i tations
applied to both ends of the thread of mercury , originate the forma

tion of a cen tral dilatation . (Fig. I t, then , seems probable that the
ganglions, plexus and dilated parts of the embryon ic system,

whose
consistence appears to be even softer than that of adu lts, are owing to
the con tinuous Shocks of the Vibrating waves that cause the unequal
distr ibu tion Of nutr itive materials or the movemen t and concentra
tion of the already constitrited parts. Now,

i f the consistence of the
neuroplasma increases, one may be sure that the construc tion of the

defin itive dilated par ts has been finally attained.

This is , in fac t , an extremely important cause of differentiation
and consequently of progress. I n higher an imals the most con

tinuous and intense sensations term inate in an excessive division of

the nervous elemen ts confined to the neuroglia. I have dis

covered that the consistence of the latter presen ts an exceptional
importance. For instance

,
i f you wish to obtain a great number of

multipolar cel ls anastomosed almost in the same manner as those of

the gray substance
, you have but to place on some lard any viscous

l iquid (coloured albumen , saliva).2 Even the ac tion of a terminal
res istance on a big thread of mercury (augmentation of consistence,
inc lination

,
etc . ) suffices to Obtain the clavi form or cerebri form

Shape.

(f ) On the action of moderating nerves. These are

1 Continued from p . 339. The figures referred to are on p . 334.

2 Models of mu ltipolar cel ls . Natural Science, August 1898.
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are eluc idated. For example : i f you have a burning on your hand
and another on your foot

,
they wil l be directly followed by two

corresponding movemen ts of retrac tion .

(Ii ) Reflexes or reflected circulation (see fig. — My
theory alone can explain the law about the symmetry of reflexes
(fig . as well as those concern ing intensity, irradiation and

general isation : this means that as the mechan ical exc itation grows
stronger the Vibration propagates itself more or less and produces a

more and more general reac tion . The same explanation can prob
ably be applied to the phenomena of eccen trici ty . Any assoc iated
sensations , for instance the t ickling

, cough and nausea provoked in
the pharynx by the pressure of a strange body in the ear

,
are to be

explained by an excitation so strong as to radiate to the immediate
centres of reflec tion .

Assoc iation of ideas consists perhaps but in the fac t of a suc

cessive vibration ; whenever some elemen ts vibrate, such as stand
near are set in motion by them.

All our voluntary motions are in general assoc iated, since we
cannot move a Single musc le separately but must needs move a group
of them .

”

And why so ? Because the vibrations of the anatom ic
elements tend inevitably to radiate, notwithstanding inertia. This
is observed in capillaries of mercury when examined under the

m icroscope.

(i) Influence exercised by the mass.
—Milne-Edwards says

that the stronger an an imal is the more mass its nervous system
holds. This is made mani fest in fig. 1 2 .

( j ) Persistence of impressions — I t is but natural that an

exc itation endowed with some in tensi ty should produce a Vibration
that only dies away gradually. (Fig. Several optical delusions
are probably owing to this cause.

(1c) Theory of sleep
— The multipolar cells of the centres are

known to have amoeboid motions and to articu late and disarticulate
themselves (fig . 1 9) by the discharge of CC

2
. This is exhaled

in less proportion during Sleep .

(l) Model applicable to a general conception of a nervous

system.

— I constructed a model in mercury , of the c irculation of

sensations and concom i tant phenomena,
modi fying that (p . 48)

presented by Luys in his great work on the brain . The most
curious part of i t all is that the Vibrations provoked in the con

ductors are only reflec ted with suffic ien t intensi ty on the cells
standing nearer the sensorium

,
and that they pass from thence to

the big inter ior cells. There seems therefore to be no complicated
mechanism whatever

,
everything appearing to result from a mere

question of strength and distance. (Fig.
(m) Evolution of the nervous system — The fol lowing experi
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ments need to be performed in a dark room
,
or at n ight , by illuminat

ing the l iqu id with the somewhat obl ique rays of a candle so as to

obtain a marked shadow. Fill a floating dish with water and pour
on its sur face a smal l quan tity of petroleum. (Fig. This forms
large drops , on the edges of which appear certain pseudopodia with
terminal spheres : these advance inwards originating therein several
curious phenomena which are of no consequence at presen t .

The drops of petroleum playing the part of the neuroplasma or

that of the nervous elements in evolu tion ,
project a distinc t shadow

on the white ground of the dish . Water is the ac tor intrusted with
the all-importan t part of the neuroglia.

Some other liquids may l ikewise serve the purpose, since there
is nothing indispensable, except the question of their densi ties and

the indissolubility of the one in the other .

I n fig . 2 1 there are five large masses of neuroplasm scarcely
differing from each other (young foetus) . But when any waves are

produced in a single direc tion (acoustic impressions for instance) A
and B are divided (fig. 22) and Six different elements resul t from
this mechan ical division . Then ,

whenever the v ibration continues
with increasing intensi ty, one of the drops lengthens, adhering by
one of its sides to the neuroglia or water , and final ly constitu ting
a kind of myelocyte

,
undergoes tension in several direc tions and

sends the element c forth . We now have eight drops instead of

the five pr imordial ones and a very small one, a l ittle like the
nervous embryon ic cel ls (fig. Stil l the experimenter goes on

his task of differentiation and provokes many waves in two direé tions ,
Obtaining thirty-seven more or less deformed drops (fig . To

c lose the experiment a new undulatory motion is provoked with a
thick pin in a single direction and some currents of bipolar , multi
polar

,
apolar

,
and articulated cells are formed, some resembling

neuromata
,
while others are el liptical and have nuc lei in them .

(Fig. Though these figures are transitory I believe that per
manent ones could be obtained by employing a melted grease which
wou ld preserve the shapes acqu ired by v ibration as i t cooled. The

Vibration can be provoked ei ther in the water or in the floating
drops of petroleum themselves .

Conclusions.
—The origin of indiv iduals and the construc tion of

the organ ism by internal conditions is an exceedingly probable
princ iple even the origin and func tions of the nervous system may

generally be explained by Vibrations , by waves running through
certain conductors of neuroplasma and modi fying it mechan ically
with regard to its shape, division ,

and connec tions. Every cause

influenc ing general nu trition wil l modi fy the physical and chem ical
properties of the neurOplasma and of the neurogl ia in whose bosom
i t slowly per forms its boundless evolution .



388 NATURAL SCIENCE [December
Haemorrhages , commotions and c irculatory disturbances ; changes

in the densi ty and chem ical composi tion of the blood, in the

fecundating principle of the nerve which exc i tes and awakes i t
just as the ni tric or chromic ac id set the mercury trembling ; bile,
that is a great exc i to-motor inan i tion

,
inertia and fatigue all that

alters the compass of the vaso-motory systems or the nu tri tion of

the neuroglia or of the neuroplasma may conduc t to idiotism or

frenzy .
There is a r ise and fal l also

,
an immense waste of nervous com

plications resul ting from a smal l
,
simple

,
mechan ical event . Now

,

when any Shapeless , primordial masses of neuroplasma are for ever
Vibrating and div iding themselves

,
be i t by work

,
by exalted exc ita

tions of the sensorial impressions, by innumerable congestions
,
or by

hunger, love, stri fe, medi tation ,
m illions of small , l ight , plastic , mov

able cells issue, that are incessantly articulating and dislocating
themselves . I n tellec tual per fection could otherwise not be con

ceived. Broca observed that when the faculty of speech was lost by
alterations of the frontal centre , it cou ld be gradually recovered by a
development of the opposi te hemisphere. I n Short

,
the evolu tion

of which the encephalon Of man and animals is susceptible by means

O f education
,
demonstrates that the systems and divisions of nervous

elemen ts are not invariable, but perfectible and variable
,
and that

the neuroplasm keeps for a longer or lesser time the Shapes ac

qu ired, according to the degree of its density and vigour
, several

c ircumstances , such as age, vivac i ty Of first impressions or vibrations,
its repetition

,
and SO forth , being at all times prevailing.

Physiologists evince an inveterate electro-mania in their exer

tions to explain everything by the ac tion of elec tric i ty , taking the
negative variation together with the fac t of the existence of elec tric
fishes as a princ iple. Well , notwithstanding the minute investi
gations of Du Bois Reymond and others, they have never been
able to explain anything by such means, not even the influence of

compression upon the nerve, or the musc le’s Vibration . Besides,
Marey and Moreau have demonstrated that the elec trical apparatus
of the Torpedo works as a musc le and has almost muscu lar jerks ;
second,

that the nerves with which i t communicates do not carry the
elec tr ic i ty to this queer machine, having only the facu lty to set i t to
work . Moreau proves that when the prisms are treated with var ious
reagents the discharges are not modified

,
but that they come to a

stop when the former coagulate the albuminoid bodies, that is , soon
after the physical conditions of the phenomena are modified. I

suspec t that nervous Vibration has a mechanical ac tion there, and
that elec tric i ty un folds itsel f on accoun t of some rubbing or Vibrations
in the separating partitions of the or c lose-packed
prisms. Becquerel says i t is enough to press a disc of cork on
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The Neuration of Rhopalocera

IVEN the theory of evolu tion
, structural charac ters of l iving

insects, whether embryological or imaginal
,
afford means of

c lassification according to the persistence among them Of various
degrees of Spec ial ization from primaeval forms of struc ture, i.e. the

links of continuity of Spec ialization in any direction . The neura

tion of the wings is a structural charac ter common to all Lepidoptera
— a few apterous females excepted. Hepialides andMicrOpterygides ,
perhaps the most anc ient groups of Lepidoptera now existing

,
have

more wing nervures than any other group and assoc iate the Lepi
doptera wi th Trichoptera ; ser ies of gradations in modification of

neuration in different direc tions more or less connec ted (less con

nected
,
perhaps, among anc ien t than recent groups) , may be

observed everywhere among existing Lepidoptera ; thus reduc tion in
the number of nervures , or alteration in the posi tion of certain
nervures , connec t generali zed (anc ient) and spec ial ized (recent)
forms of neuration ; as a matter of Observation

,
I believe that

,

nervures once lost , or the position altered, nei ther has ever been
regained— hence the different ser ies of gradations.

Fore and hind wings corresponding , the neuration may be referred
to as follows z— Costa z upper margin . (1 ) Subcostal nervure. (2)
Radial system nervure with branches. (3) Median system
nervure with branches (nervules) . (4) Cubital system nervure
with branches (nervules). (5) Anal nervures = several simple
(unbranched) separate nervures.

I n this paper I propose mainly to refer to the neuration of the

forewings, and possibly Shall not enumerate all the nervures of the

wings to save unnecessary details .

Cossids, so far as I know,
cannot be considered in any way

related to the Rhopalocera, except by connections too remote to

trace they retain a neuration relatively more anc ient than that of
any group of Rhopalocera.

I t may be instruc tive to compare the Cossid form of neuration
with the several more or less defin ite forms representing several
groups of genera in the Rhopalocera, and I may here say that by the
term group I mean an assemblage of spec ies which may be assoc iated
upon a given pattern Of wing neuration

,
or a distinctly connec ted

modification of the same. I n a recen t instruc tive paper upon the
Classification of the Day Bu tterflies,

” published January and Feh
ruary 1 898 in Natural Science, D r Radc liffe Grote has given details of
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the modification of neuration to be observed in the di fferent groups,
and I will briefly refer to some lines of spec ial ization observed.

GROUP l .
— Generali zed Hesper ids (Hesperia) retain five-branched

radius in forewings, and three median nervules in very nearly the
ancestral position but a modification of the transverse ‘

cell ’ nervure
in the direc tion of the cubital system forms a three—branched cubitus
in forewings (ancestral form is two-branched as in Cossids) . Among

Australian Cossid .

spec ialized Hesper ids (P athesperia) one median nervu le by incorpor
ation with the radial system forms a six-branched radius in forewings

,

the m iddle median nervule and the cel l nervule in hindwings dis
appear

,
and there is a tendency in themiddle median nervule in fore

wings to do l ikewise. (See Dr Grote
’

s figures ; Nat. Sci. , vol. x11 .,

pls. i . and
The neuration of Lycaen ids is sim ilar to that of

Pierids, but not identical ; in each group spec ial ization
by reduc tion in the number of radial nervules in fore
wings is observed, but there is th is difference

,
viz . ,

whereas among Lycaenids reduction occurs while the

median nervules retain their posi tion and identi ty as

such
,
the same spec ialization is observed among P ierids

a f te r the incorporation of one of the median nervules
with the radial system . Whether i t is possible to take
into consideration the relative posi tion of themedian ner (Lycaenidl

vules in the forewings of Lycaenids and assoc iate them with Hesperids
therefor

,
my personal observations are not suffic iently extensive to

justi fy an opinion . Certain ly the posi tion of the median nervules is
ex tremely al ike in each group, and Dr Grote associates them

,

having observed also the tendency among Lycaenids to lose the m iddle
median nervules in the same manner as do Hesperids. This, so far as
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I know ,

has not been observed in any other group . The neuration of

Lycaen ids is spec ialized compared with that of the generalized Hes

perids, and su ffic ien tly distinct from that of P ierids and all ied groups
to warrant the conc lusion that the latter are as far removed from
Lycaen ids as they (P ierids , &c .) are from Hesperids. Lycaenids
and P ierids have attained a Similar Spec ialized form of neuration
independently and by different rou tes . Grote wr ites

,
Lycaeni

Hesperidae meet upon a distinctive wing pattern ,
the Lycaen idae

di ffer in the main by the reduction of the radial branches .

”

GROUP 2 (A) .— Generalized Nymphalids, (Danainae, &c .) retain
five-branched radius, have distinct three-branched cubitus in fore

wings, and retain the ‘discoidal cell ’ trans
verse vein of each wing. Anosia has

a struc tural ‘ blotch ’

(A) towards
the base of the cubital system ,

and a

rudimen tary nervure (B) at the base of

the anal nervure in forewings. The latter
« A feature is observed in other groups , and
— B

occurs frequen tly among the Heterocera.

Anosia has also a subcostal-radius con

nection in hindwings (C) . Spec ialized
Nymphalids Show a gradual loss of the

tran sverse ‘
cel l ’ nervure of each

wing
, complete loss being attained

(Apatura ,
Junonia

,
&c .) without in

Anosia M ommas
corporation of the median nervu les

(Nymphalid ). with the radius system of the forewings
two median nervules remain as such , attached

to the radius by a modified remnant
of the cel l ’ nervure.

Satyrids may be assoc iated by
descent with generali zedNymphalids ;
the radius system is five-branched,
and the cel l ’ nervures are retained
throughou t the group

,
the wing

pattern is distinc tly nymphalid. The
EM T“hypet

‘m features A
,
B

, C of Anosia are not
thus Junoni a ori thya

(Satyrid). observed among Satyrids . (Nymphalid).
GROUP 2 (B) .— Generalized P ierids. Leucophasia is isolatedamong

the Rhopalocera in respec t o f the wing pattern , and the neuration
must be regarded as spec ialized

, espec ial ly in regard to the arrange
men t of the radial branches (five) of the forewings . As a P ierid,
however , having five-branched radial system ,

two median nervules
,

and three—branched cubitus in forewings , Leucophasia affords a con

nection between the generalized Nymphal id form of neuration , and
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Heterocera) . Here also we may refer to the features A ,

B
, C of Anosia

(evidently overlooked by D r Grote) ; as already stated, these are

not to be observed among spec ialized Nymphal ids. Now
,
the

cubitus-anal connec tion , shor t anal nervure of the forewings, and
subcostal -radius connec tion in the hindwings Of Papilionids are

general ized features , homologous with the featrires A ,
B

, C of Anosia,

modified and lost in other groups of Rhopalocera ; i t is impossible to
regard them in any other light . I n this respec t then Papilionids
approach the general ized Nymphalids.

Reac tion of modification appears to me to have caused differen t
l ines of spec ialization of neuration in the Lepidoptera, consistent
with adequate support of the wing membrane

,
and the develop

men t of wing area and Shape for example , i t Seems that modifi

cation oi neuration has been rapid in the case of Opostega

crepusculella , which is not highly spec ialized in wing area and

shape as compared with primeval Tr ichoptera-Lepidoptera, but

the neuration has been reduced to several simple (unbranched)
nervures. The area and shape of Rhopaloceran wings are, however ,
more highly special ized, and the modification of neuration — partien
larly of the forewings — has been less rapid. I f we draw the line
separating primi tive Rhopalocera from the mass of primaeval
Lepidoptera at Hesper ids

,
then we have the fact that no

Rhopalocera possess the basal portion of the median nervures ,
and this loss we may assume to be the point of separation
(granting, also , modification of hindwing neuration ,

which every
where in the Lepidoptera has preceded that of the forewings) .
Next we have noted the formation of three-branched cubitus
in the forewings

,
by the incorporation of one of the median

nervules with the cubital system in Hesperids and subsequent
spec ialization in the direc tion of Lycaen ids . I n another direction ,

apparen tly at some distance from Hesperids , we note that a three
branched cubitus is a fixed feature in the neuration of Nymphalids’

forewings
,
that no movemen t has taken place in the posi tion of the

other median nervules, and very little subsequently among Nym
phalids and Satyr ids . But as the P ierids separated from the

Nymphal id-P ierid stem ,
the median nervules moved towards , and

one became incorporated with
,
the radial system . The cubitus

‘ blotch ’

and rudimen tary anal nervure of the forewings and the

subcostal-radius connec tion in the hindwings of Anosia point to the
possession of the Papilionid cubitus-anal connec tion ,

two anal
nervures in the forewings , and a subcostal-radius c onnec tion in the

hindwings by those primaeval Rhopalocera from which the Nym
phalid

-P ier id groups originated ; and another important fac t is that
at this point two anal nervures in the h indwings were retained
(as in Hesperids) . Next in sequence come the Papilionids, in

which movement of one of the (Nymphalid) median nervules forms
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a four-branched cubitus in the forewings , the general ized cubitus
anal connec tion ,

and the two anal nervures of the forewings being
retained, likewise the subcostal radius connection of the hindwings.

One anal nervure only
,
however

,
is retained in the hindwings ; that

is to say,
one of those present in Nymphal id-Pierids has been l .ost

My conc lusion from a study of the neuration is that the distinc t
separation of Papilionids in phylogeny from the other Rhopalocera
cannot hold good

,
and in this I join issue with D r Grote.

Whether I have c learly demonstrated this in the above, I cannot
say ; but the fac ts are distinctly in evidence that, however widely
the spec ialized forms differ , the general ized forms of neuration
indicate a natural sequence in modification — the evolution of the

Papil ionid form from a primaeval form such as is illustrated by
Cossids ; and of this evolu tion the general ized Hesperids
Nymphalid

-P ierid and finally generalized Papilionids represen t
the surviving l inks in the continu i ty of Spec ialization , a primary
modification of neuration antecedent to and quite apart from the

spec ial modifications pecu liar to the several groups
I need only refer to D r Chapman

’

s paper
,
Butterfly Pupae

(Entom . Record and Journal of Variation ,
vol . Vi. pp . 1 06 and

to suppor t my conc lusions : “ The lowest (i .e. most ancient) forms
in all the fami lies are real ly very c lose together .

—
“
P ierid and

Nymphalid started together , shortly afterwards separating . Nym

phalid pupae are capable of lateral movemen t only , as are P ier ids,
but have lost the ‘ girth which is charac teristic of the P ierid and

Papilion id method of pupation ; Nymphal ids , however, retain the
‘ double nosehorn pupal struc ture of Papilionids (i .e. a general ized
pupal charac ter), P ierids having lost this particular pupal charac ter.

The double nosehorn is surely corroborative of my conc lusion that
the features A , B , C of Anosia are homologous with the Papilion id
cubitus-anal connection , shor t anal nervure in forewings , and sub

costal-radius connec tion in hindwings , which establish affin i ty be
tween the Nymphalid

-P ier id and Papilion id groups.

I f Papilionids be separated from Nymphalid
-P ierids in the man

ner proposed by Grote, then the neuration of Papilionids must be
regarded as isolated

,
highly spec ialized,

and withou t surviving forms

connec tn it with primaeval neuration from which it has been
derived. On the other hand, the

“ pr imary modification of

neuration among prim i tive Rhopalocera shows the formation of

the three-branched cubitus in forewings , wi th two anal nervures
in hindwings ; then fol lows the formation of the four-branched
cubitus , with loss of one anal nervure in hindwings . This is
more in accord, I bel ieve, with the ev idence of development

,
and

supplies the connec ting links between the primaeval neuration and

that of the highly spec ial ized Papil ionid. A . QUA IL.
PALMERSTON NORTH, NEw ZEALAND .
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A Theory of Retrogression

T is widely believed that the development of the individual is a

recapitulation of the li fe-history of the race. I n other words,
i t is believed that every individual begins li fe as a unicellular animal

,

the germ,
and then ,

in a very rapid indistinct fashion ,
represents , in

orderly succession ,
all its long line of ancestors , till in the end it

represents its paren t . This recapi tulation is not more wonder ful and
myster ious than any other fac t of biology . Imagine the pr imitive
world

,
in which on ly unicellular organ isms were presen t. Suppose

that variations occurred amongst these, just as we know they occur
higher in the scale. Then we may well believe that such var iations
as the following oc curred— that , when one cell divided into two,

the

resu lting cells did not separate, as normally happened, but remained
adheren t . This variation

,
which

,
l ike other var iations , would tend

to be transmitted,
and which

,
i f fortunate, wou ld tend to cause the

u ltimate surv ival of the organisms which possessed it , would be the
first step in the evolution of the mu lticellular from the un icellular
organism . The dual an imal which resulted would reproduce by each
of its cells dividing in to two

,
so that there would be four single

cel ls which wou ld separate, so as again to form unicellular organisms.

But each un icellular organism would, in general , inher i t the pecu li
arities and repeat the li fe-h istories of its grandparen t cel ls by divid
ing in to two adherent cells . A race of two-celled organ isms would
thus be established. We may fairly believe that in time a second

var iation
,
which also proved fortunate

,
occurred, whereby the four

grand-daughter cel ls also remained adherent un til reproduc tion ; and
afterwards other var iations of the like nature, till an organism was

at length evolved which consisted of a multi tude of cells adheren t
for the common benefit . When this organ ism reproduced i t would
be by one or more of its cells separating and dividing into two

adherent cells, these into four , and so on ,
til l the parent organism

was represented. On togeny would thus necessarily recapitulate
phylogeny . This rule would sti ll Obtain when evolution proceeded
farther

,
and cells had become differentiated and specialised for the

per formance of di fferen t func tions . Every individual would still
begin as a Single cell, the germ , and then , step by step , would repre

sent ancestor after ancestor till
,
at last

,
he represented the last of

the race, the paren t . The above View of heredity is necessary to
my argumen t , and apparently is Opposed to other and more modern



https://www.forgottenbooks.com/join


398 NATURAL SCI ENCE [December
repeats, though very rapidly and indistinc tly, the li fe-history of his

race, beginn ing wi th the un icel lular organ ism and ending
,
in many

cases, with the paren t. Secondly , that an indiv idual may so vary
from his parent that he does not recapitulate the whole of the

phylogeny, and that this c onstitutes true atavism , true reversion .

Thirdly
,
that there is a false atavism , which is really evolution .

This occurs when an individual a f t er reaching the full developmen t
of his paren t r e t r a c es some of the last steps of the ontogeny , and
s o resembles an ancestor more than he does his paren t . More need

not be said concern ing the first proposition . As regards the third,

i t has been said above that examples of false atavism are frequent .
From the nature of the case observation of i t is difficul t ; for in

every individual this retracemen t of the ontogeny
,
this false atavism ,

must be very slight— so slight as usual ly to be inappreciable. There
fore it is only by observing the retracement , not in an individual
but in a line of individuals

,
that i t becomes plain ly noticeable. I t

is by taking advantage of such retracement that ‘Reversed Selec tion
,

’

as i t has been termed, el im inates a structii re which a change of

environmen t has rendered not only useless , but worse than useless
,

more rapidly than wou ld otherwise occur under the mere absence of

selection . For example
,
Natural Selection has resulted in the evolu

tion of eyes. I n an imals dwelling in absolute darkness, e.g. certain
cave-dwel lers , the eye has become not only useless, but worse than
useless, Since it is an extremely prominen t and tender , and therefore
vulnerable , part of the organism . I n some such an imals we Observe
that the eye is better developed in the embryo than in the adult .
Clearly here the an imal in its ontogeny retraces some of the steps i t
has already made. Clearly also

,
i f ontogeny be a recapitulation of

phylogeny
,
such retracement was made in the phylogeny as wel l . I t

fol lows that when a s truc ture, useless both to the embryo and the

adult , is better represen ted in the former than in the latter, it must
have undergone retrogression through the ac tion of reversed selec tion

,

and that during the phylogeny, after being useful , i t became not only
useless , but worse than useless .

The second proposition ,
that an individual may so vary from his

parent as not to recapitu late the latter stages of the phylogeny , and
that this constitutes true atavism ,

is the main proposition of the

present thesis ; but I have yet to prove that this atavism is the cause

of true retrogression .

True atavism can seldom be observed in such of the higher
animals and plants as have been evolved under Natural Selec tion ,

not

because i t does not occur
,
but Simply because i t is usually masked

and sligh t . I t is masked because such complex beings Seldom or

never retrogress in all their charac ters at once, and, therefore, such
reversion as may occur in this or that particular is assoc iated with
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evolutionary variation in other par ticulars. I t is sligh t because ,
since such spec ies have evolved but slowly , reversion to a not very
remote ancestor does not resul t in any apprec iable change of type.

Thus, under ordinary c ircumstances , i f a man reverted in any parti
cular to an ancestor of a thousand years ago,

no one would recognise
to what the change of type was due. Not only would the change
be too slight

,
but the observer would need to have a knowledge

of the ancestral form , and such knowledge is usually impossible.

Sometimes, however , recognisable reversion does oc cur even among
such beings . Thus a man may resemble the portrai t of some far

away ancestor , or again the progeny of an ordinary pair of horses
may exhibi t the zebra-like stripes of a remote ancestor . I t is not,

however , among complex beings
,
slowly evolved in every particular ,

that we must seek our proofs. We must turn to plan ts and an imals
that have undergone sw i f t evolu tion in some on e particular

,
and

this, so far as I know , occurs only under s tringent Ar tific ial Selec
tion . For Natural Selection ,

having care for many charac ters
,
re

sults in but slow evolution ; but Ar tific ial Selec tion ,
having care for

on ly one or on ly a few characters, resul ts in much swifter evolution .

Supposing, then ,
we take any breed of domesticated an imals or culti

vated plan ts
,
and

,
after choosing the finest spec imens

,
henceforward

breed indiscrim inately from these and their descendants ; what then
happens ? I t is notorious that under such c ircumstances cessation
of selection is marked by a reversion towards the ancestral type, a re

version swift in proportion to the swiftness of the an tecedent evolution .

Thus
,
without continued stringen t selec tion

,
the speed of race-horses

cannot be maintained ; they tend to lose their spec ial characters,
and revert to the ordinary horse. The same is true of all other
pr ize breeds . Again

, carefu l breeding from ordinary horses readily
evolves a speedier race, for the offspring of ordinary horses in many
instances surpass the paren ts. But

,
in propor tion to the success of

the breeder , further improvemen t grows continual ly more and more

di fficult , til l at length evolution prac tically reaches a standsti ll .
Improvemen t thereafter is very slow indeed. For this reason i t is
now very difficult to improve our breed of race -horses . The off

spring of a pair of the finest an imals are in the great major ity of
cases in ferior to their parents, and, therefore ,

prac tical ly all that the
most stringent selec tion is now able to achieve is to preserve ,

not to

improve, the race. I t is
,
therefore, plain that , owing to the increas

ing tendency towards reversion ,
rapid evolu tion qu ickly slows down ,

till
,
even in the presence of stringent selec tion , i t practically ceases .

But perhaps the most striking proofs of the presen t theory are
furnished by certain cul tivated plants (for instance the apple) , which
are usually propagated by means of slips or suckers— that is, by
detached portions of the individual . Prac tically speaking , the most
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favourable individual of a spec ies has been chosen and multiplied
by means of slips , the rest of the spec ies being el iminated ; and
in each new sem inal generation the process has been repeated. Such
plants, therefore, have been evolved by a tremendously severe pro
cess of selec tion ,

resul ting in an evolution much more rapid than is
possible among an imals or annual plants. But now supposing we
chose any one of these highly divergen t var ieties

,
and withou t

using any selec tion ,
bred from seed alone

,
what again would

happen There is ample evidence leading us to believe that in the
vast major ity of instances the variety would swiftly (that is , in a

very few generations) rever t to something very like the wild stock
from which i t original ly descended

,
but not to the wild stock pre

cisely ,
for , no doubt , while the cul tivated spec ies was undergoing

evolution in one direction,
i t was, under the changed conditions

,

undergoing retrogression in other particulars , and in these the reverted
varieties wou ld differ from the wild stock .

I need not dwel l longer on the tendency such plan ts and

an imals have towards retrogression . The fac ts are notorious. But

i t seems to me that these fac ts are strongly adverse to all those
recen t theories of heredity to which I have alluded

,
and which

suppose that each ancestor is not represented in turn dur ing the
on togeny , but that the charac ters of all or many of the ancestors
are comm ingled or are latent in the final resu lt, the adul t— Weis
mann

’

s theory of germinal selec tion for instance ,
or Mr Galton

’

s

theory , which supposes that
,
on the average

,
one quarter of the

total her i tage of an indiv idual is derived from the parent
, one

eighth from the grandparent , one-sixteenth from the great grand
paren t , and so on . Were such theories true there cou ld be no

retrogression except through reversed selec tion ,
for the more evolved

ancestors would for ever tend to make their influence felt. But

plainly retrogression occurs in the mere absence of selection .

Moreover, i f it be true that the organic world has ar isen through
the preservation and accentuation of favourable variations

,
and i f

i t also be true that ontogeny is a recapitulation of phylogeny , then
i t seems to me that i t must be fur ther true that there is necessar ily
a greater tendency towards retrogression than towards evolution .

For al l atavistic variations must tend towards retrogression ; where
as all evolutionary variations need not consti tute extensions of

the previous evolu tion . They may resul t in divergenc ies in new

direc tions ; or may even consti tute reversals of the prev ious evolu

tion
,
as in those cases of which Reversed Selec tion takes advantage.

Given suffic ien t time
,
in the absence of selec tion ,

retrogression
must therefore necessar ily ensue.

The rationale of retrogression ,
I take i t , is as follows

Suppose
,
as regards any charac ter which has undergone evolu tion

,
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since the retracement on which Reversed Selec tion works is

apparently always smal l in amoun t , i t .
never seems to Occur in

species that have been so rapidly evolved as these garden plan ts .

Their reversion , therefore, seems to be invariably due to true
atavism

,
there being apparently no room for Reversed Selec tion .

Here
,
then ,

is a strong proof , convincing proof as i t seems to me
,

that true atavism means a lapsing for good and all of the last steps
made in the phylogeny .

Two things are evident from the foregoing. First, that there is
on the average a greater tendency towards reversion than towards
evolution

,
that is , there is a greater tendency to revert towards the

ancestry than away from i t
,
in other words

,
there is a greater

tendency to let lapse in the ontogeny the last steps made in the phylo
geny than to add other steps to them . Secondly

,
the strength of

the tendency towards reversion is proportionate to the swiftness of

the antecedent evolution , and, therefore, spec ies which have been
qu ickly evolved,

tend to retrogress swi ftly
,
whereas spec ies , which

have been slowly evolved, tend to retrogress slowly . For this
reason i t is that characters long established in the spec ies are much
more stable than more recent charac ters

,
for , in the former case,

reversion , to be apprec iable, must be to an extremely remote ancestor ,
whereas in the latter , reversion to a much less remote ancestor
results in appreciable retrogression .

Suppose now a cer tain charac ter in a line of individuals has
undergone evolution . Denote by the symbols A B C D E F

, the

evolu tion of the character in successive individuals of the line, A
being the rudimentary charac ter as i t appeared in the first of the
l ine who had it

,
F the charac ter when it reached its highest per

fection . Suppose that cessation of selec tion occurs as regards this
charac ter . Then F tends to be lapsed, and, when i t is lapsed, E
reappears at the end of the ontogeny . But thereafter E also tends
to be lapsed, and D to reappear , and so on

,
till

,
in the con tinued

absence of selec tion
,
at length A reappears. But under the same

law A tends likewise to disappear , and then the character van ishes
utter ly , and the race reverts to that ancestral condition when the

charac ter did not exist. I n this manner I take i t do useless parts
disappear absolutely . Thus have disappeared,

for instance, the
l imbs of the snake . Thus have disappeared the eyes of some cave
dwel ling an imals , and the many useless parts of parasi tes . Thus
have vanished innumerable useless parts in every plant and animal .
We are now in a position to consider the par t played by

reversion in nature . Every complex individual , as we know ,
varies

in a thousand ways , great and small from its parent ; but on ly here
and there is a variation useful . The useful variations , in proportion
to their usefulness , are preserved and,

in succeeding generations , are
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accentuated by Natural Selec tion . The useless var iations , the vast
majori ty

,
are planed away by reversion . Most of them being minute

,

disappear in the next generation
,
but

,
evenwhen they are com

paratively great , a very few generations suffi ce to procure their
disappearance. Even should a series of individuals happen to vary
in such a manner that in each successive individual a useless char
ac ter is more and more accentuated, yet, since the tendency towards
atavism is greater than towards evolution

,
a time surely comes

when ,
perhaps in a single generation ,

the whole of the evolutionary
variations lapse and the charac ter vanishes, never to reappear ,
except in the improbable even t of fresh evolution of a like nature.

Again i t sometimes happens that a change of env ironmen t renders
useless a structure which was formerly useful . Here also reversion
s teps in and procures its el im ination . Such a struc ture— say the

wing of a bird
,
the habits of which have ceased to be aerial— was

evolved by the superimposi tion in a long line of individuals of

favourable variation on favourable variation . These, when the

character becomes useless, are lapsed in orderly succession
,
the

most recent first, the more anc ient later ; till, at last , the structure
reverts to that most anc ient condition when i t did not exist . I n

this manner i t approximates continually to more and more anc ient
forms, b u t on l y ap p r ox imates . I t never reproduces its proto
types of the phylogeny exac tly

,
for during the whole course of

evolution ,
reversion was at work

,
plan ing away everything which

was originally useless, or which became u seless as the env ironment
changed. A complex organ such as a wing is, therefore, a produc t
not only of evolu tion but also of reversion . Evo l u t i on r oug h
h ew s th e o r gan

,
b u t r eve r s i on c h i s e l s i t s fi n e r l in e s .

W hat is true of a complex organ is true in a yet greater degree of

every complex plan t and an imal . Such a being is a produc t not
only of evolution ,

but also of reversion . I n i t many structures ,
useful during a remote period of the phylogeny , but useless later ,
have disappeared utterly by reversion to that yet more anc ient con
dition when they had not c ome into existence . O thers

,
in which

reversion is yet incomplete , stil l persist, and are known to us as

vestigial remains . I t should
,
however , be noted that , when a

vestigial structure is more developed earl ier in the on togeny than
i t is later , this indicates that its retrogression is due not only
to reversion the resul t of true atavism ,

but to false reversion the

resul t of Reversed Selection . Such a structure must have become

not merely useless , but worse than useless during the phylogeny .

Every complex an imal , therefore, in the successive stages of its

developmen t does not represent exac tly successive stages in the

evolution of its race. At each stage of the ontogeny are present
useless struc tures , or useless parts of structures, which have retro
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gressed backwards towards a more anc ient order of things ; and

at every stage of the on togeny structures are ab s en t , which were
present in the phylogeny because they were then useful

, but which
since underwent complete retrogression , because they subsequen tly
became useless. Her e ,

t h en ,
we have t h e ex p lana tion o f th e

f ac t t ha t on tog en y i s on l y a v ery v a gu e r ec ap i tu l a t ion o f

p h y l ogeny . Doubtless i f a higher an imal
,
a man for instance,

lived during his ontogeny in a succession of environments similar
to those in which his race was evolved, his on togeny would much
more exac tly recapitulate the phylogeny than it ac tually does,
for in that case struc tures , which had been useful during the

phylogeny, would con tinue to be so during the ontogeny
,
and so

would be preserved. But consider how vastly different is the

env ironment , in which the embryo of man develops , from the en

vironments in which his race evolved. The embryo develops in the

uterus, but its free prototypes s truggled each for i tsel f in a wor ld
ful l of enemies, ful l of elim inating agenc ies . How many parts

,

therefore
,
have become useless to the embryo, which were useful to

the prototypes " How vast is the field in which retrogression has
worked 1 I s i t any wonder , then ,

that the ontogeny of man is only
a vague recapitulation of his phylogeny ?

Reversion , then ,
is the necessary complement of evolution ,

and

without it there cou ld be no evolu tion , except of the simplest k ind.

W i thou t reversion there could be no planing away of the number
less useless variations which occur dur ing , and espec ial ly at the end

of the ontogeny , nor of all those struc tures , which , though useful
during some part of the phylogeny , became useless later . W ithou t
reversion ,

therefore, a spec ies wou ld soon become so burdened with
useless var iations and struc tures as to be incapable of existence.

Reversed Selec tion could not cause the el imination of all these
useless and burdensome characters ; for no matter how burdensome,
and, therefore , worse than useless , they are in the aggregate

,
separ

ately they are so l ittle burdensome that Reversed Selec tion could
not act. I t cou ld not act on them in the aggregate

,
for this would

mean that in some individuals they would be present en masse
,

whereas they would be absen t en masse in others ; and this, of course ,
we know is not the case. Moreover Reversed Selec tion causes a

retracemen t
,
not a lapsing of charac ters . I t therefore works at a

double disadvan tage as compared wi th ordinary Natural Selec tion
,

and,
as a consequence

,
can effec t comparatively little. No exten

sive examples of such retracement are in fac t known to us in

Nature . Again ,
without retrogression

,
the recapitulation of the

phylogeny in the ontogeny would be impossible, and,
for this reason

once again
, evolution wou ld be impossible. For

, were there no

retrogression
,
the prototypes of the phylogeny wou ld necessarily be
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The Movement of Diatoms

HIS paper was suggested by a perusal of Robert Lauterborn ’

s

U ntersuchungen iiber Bau ,
Kern teilung und Bewegung des

Diatomeen .

”

I t wou ld be impossible to do justice to a work in
which the letterpress occupies 1 6 5 quarto pages, within the l imits
of a single artic le. The present communication

,
therefore, will deal

main ly with the movemen t of D iatoms
,
omitting , for the present ,

any reference to the in teresting chapters on the protoplasm and its

inc lusions , and on nuc lear and cel l division— a portion of the work
wel l worth separate treatmen t. For ready comprehension ,

however ,
the subjec t must be introduced by an accoun t of the struc ture of

the frustule in P innular fia and Suw irella .

Structure of the Frustule in Pinnularia major .
— The general

appearance of P innular ia is suffic ien tly well known to render any

spec ial descr ip tion super fluous. The chief features visible in a sur

face view of the frustule
,
as shown in P late I I I .

,
Fig. 7 , are ( 1 ) the

presence of a median longitudinal undulating line
,
the raphe

,

’ with
term inal and central nodes

,
and (2) a double row of transverse

markings
, the so- cal led ‘

striae ’

or
‘

costae .

’

The true significance
of these struc tures is brought out c learly by Lauterborn .

The raphe had previously been in terpreted by the majori ty of
investigators as an Open c left plac ing the interior of the cell in
direc t communication with the surrounding medium, and Pfitz er

also sought to justify this View on various grounds. Fl 'ogel
,
however ,

con tended that the c left was c losed on its inner side by a thin
membrane. I n order to settle this point Lauterborn carefully
examined empty frustules of P innula fm

’

a major , and also transverse
sec tions (2-3 M) of examples fixed with chromosmium and stained
with haematoxylin . One of these sec tions , from the region between
the central mass of protoplasm and the extremity of the cell , is
shown in Fig . 1 . The cel l-wal l exhibits a marked thickening in
the neighbourhood of the raphe ,

which runs as a narrow angular
c left from exterior to in ter ior without any distinguishable trace of

an inner lim iting membrane. The appearance of this c left varies
c onsiderably according to the position of the sec tion in the series
(see Figs . 2 and being at some .points simply oblique , at others
variously ben t

,
and this irregular i ty in shape explains why the aspec t

o f the raphe alters with a change of focus . I n some sections (Fig .
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the walls of the c left approach one another very closely in such a

manner as to simulate the appearance of an internal c losure. I n

those examples in which the c left
,
seen in transverse sec tion ,

has an

angular course , 0 . Muller considers i t probable that the cen tral
portion is c losed during li fe by the middle lamina,

in which case

two canals would persis t
,
one running along the outer surface, the

other along the inner surface of the cel l-wal l , but Lau terborn
has not observed such a c losure, nor does he consider its occurrence

probable. This is of some impor tance
,
since Muller postulated the

presence of such canals in his theory of the movements of diatoms.

As to the transverse markings (Riefen) of the frustule, Lauter
born ’

s results are en tirely in agreemen t with those of FlOgel , who had
previously described the appearances as being , in reality

,
chambers

hollowed out in the substance of the frustule
,
and commun icating

by a tolerably wide Opening with the interior of the cel l . These
features are wel l shown in Fig. 1 , where the plane of section passes
through four of these chambers, and Fig. 2 , which is an ou tline
drawing of a sec tion passing between two chambers in one valve of

the frustule. These drawings also i llustrate the way in which the
two valves are united by the overlapping of their free edges .

The inter ior of the cel l is lined dur ing li fe by a layer of proto
plasm , thinner laterally than elsewhere, and,

in the m iddle of the

cell
,
forming a transverse br idge- like mass containing the nuc leus.

On each side of this central portion the peripheral protoplasm
surrounds a large vacuole filled with cell-sap. This condition of

things suggested to Lauterborn a possible explanation of its meaning ,
which , al though purely hypothetical , is wor th consideration .

The researches of O . Mu ller have shown that the protoplasm of

P innularia is subjected to a very considerable osmotic pressure
(4 to 5 atmospheres) , man i fested with equal intensity in all direc

tions . Now pressure in the direc tion of the lateral walls wou ld
resul t in pressing the overlapping elemen ts c loser together , but
when exerted at right angles to this, in the direc tion of the raphe,
there would be a tendency to force the two halves of the frustule
apart

,
i f the fr ic tional resistance of the overlapping elemen ts was

not suffic ien t to maintain equ il ibri um . But
, as we have already

seen ,
on each side of the raphe internal ly a great number of

transverse chambers are placed one behind the other , and fil led by
prolongations of the peripheral protoplasm that enter each chamber
by an opening abou t hal f the diameter of its internal cavity .

Lau terborn suggests that these chambers filled with abstricted
portions of the protoplasm m ight be imagined to ac t as so many
c lamps K lammern opposing a strong resistance to the force tending
to separate the two halves of the frustule

,
and so strengthening the

frictional resistance of the overlapping elements . He poin ts Out
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that this hypothesis would gain in probabil ity i f i t could be

proved that the protoplasm was withdrawn from the chambers
when the two halves of the frustu le parted from one another
during cell-division

,
a c ircumstance which he regards as by no

means improbable. Pfitzer does not consider the hypothesis
summarised above very probable

,
but believes that the chambers

with their very thin ou ter walls would probably relieve the osmotic
pressure ; Lau terborn

,
however

,
seems justified in his contention

that the two functions in no way exc lude one another .

Structure of the Frustule in Surrirella calcarata.

— This
diatom is

“

one of the largest and most beauti ful fresh-water forms.

Examples measur ing 03 mm . in length and 02 mm. in lateral
breadth were not uncommon

,
so that , under favourable conditions ,

they could be readily perceived with the naked eye .

Seen in transverse sec tion (Fig. 4 ) the outline is roughly
rec tangular

,
with two sides Gurtelseiten

’

) flattened
,

and the

other two more or less hollowed out on each
side of a median r idge or keel . At each corner is an outstanding
process (ala , Fliigel These processes vary in appearance with
the plane of sec tion (see description of P late) and three aspec ts are

shown in the figure, combining features exhibited by different
sec tions . The drawing also il lustrates the complicated charac ter
of the chromatophores

,
and their relation to the cen tral bridge- like

mass of protoplasm contain ing the nuc leus . W hen viewed in its

entirety , and with one of the lateral sur faces (flattened sides in
sec tion) turned towards the observer , the diatom presen ts the

appearance of a more or less broad wedge, the median portion
occupied by the lobed chromatophores (superfic ial focus) and

flanked on each side by the c law which are now seen to consist
of a number of parallel transverse canals connec ted at their
extremi ties by a longitudinal canal , and separated from each other
by tolerably wide interspaces . I n a sur face View
the con tour of the frustule is almost lanceolate with a median
longitudinal r idge produced at ei ther end into a spur-like process ,
the anterior one being the largest.

To return to the alae, Figure 5 shows a portion of one of these
wing- l ike processes v iewed from the surface. A long the edge, for
its whole exten t , passes a rather narrow canal Flugelrandkanal

’

or

Fliigellangskanal a connec tion being established between th is and

the interior of the cel l by numerous short transverse canals .

I n ternally , these latter commence as tolerably wide tubes of rounded

sec tion ; towards the longitudinal canal (la ) , however , they s teadily
dim inish becoming more el liptical in sec tion . The transverse canals
are separated from one another by U -shaped in termediate pieces,
formed of apposed portions of the cell-wall , whilst the spots where
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they remain separate give rise to the canals . Consequently , each of

these in termediate pieces forms a n iche-l ike depression between two
projecting transverse canals and a corresponding piece of the

longitudinal canal . Lobular processes of the chromatophores pro
ject into the transverse canals and are always enveloped by proto
plasm

,
which passes from their extremi ties towards the outer wal l

as a strand,
usually undivided. These strands exhibit both longi

tudinal and transverse fibr illation during life
,
and,

as a rule, appear
to consist of five or six longitudinal rows of cellular compartments .

The longitudinal canal was descr ibed by Flegel as c losed exter
nally

,
but Lauterborn

’

s sec tions show that i t is interrupted along its
outer edge by a very narrow cleft

,
thus plac ing the interior of the

cel l in direct commun ication with the surrounding medium (Fig .
This c left is not on ly visible in sections through the frustule, but
can also be made out in a surface View when one of the alae is
v iewed vertical ly , parallel to the direc tion of the transverse canals.

Yet another c ircumstance, not taken into account by Flogel , points
to a breach of continui ty in the cel l-wal l at this spot . I n the liv ing
Surrirella ,

foreign bodies partic les of I ndian ink , sand, small
diatoms

, ) are readily observable adher ing along the edges of the

alae, where they are moved br iskly to and fro in the same manner as

along the raphe of P innu laria ,
Navicu la , etc . ,

a c ircumstance very
diflicult to explain i f the cell-wall were in real ity unbroken .

Most of the Surr irella were in fested externally by a smal l
alga belonging to the Cyanophyceae (Chroococcus The smal l
blue-green spherical cells always occurred in a defin ite situa
tion ,

viz . ,
in the n iche-like in termediate pieces of the alae, only a

single alga being present , as a rule, in each cav i ty (Fig . 5 pa) .

More than once
,
examples of Surrirella. were noticed where all the

in termediate pieces of the alae sheltered these l ittle lodgers. I t is

pointed out that the advantage may wel l lie exc lusively on the side
of the Ohroococcus, a possible explanation being that the alga

,
seated

on the diatom in the very fine and easily disturbed mud, suffers less
interruption of the assim ilative processes than i f i t were free in the

mud
,
because the diatoms , i f buried by the movemen ts of fishes or

c reeping molluscs , soon work their way up again to the surface
and so to the l ight . In this connection i t may be mentioned that
Gastrotricha,

of the genera Ohaetonotus and I chthydt
’

um
, constantly

attach their eggs to the sur face of large Surrirellae.

The Movement of Diatoms — Various hypotheses have been
advanced to account for the character istic movements more or less
famil iar to every studen t of the D iatomaceae. Amongst earl ier in
vestigators, M. Sehultz e held that protoplasm, protruded through the
sl it-like raphe, served to set the cel l in motion ,

and this view was
maintained by Pfitzer and Engelmann , On the other hand Nageli ,
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Siebold, D ippel , Borscow ,

and particular ly Mereschkowsky , regarded
the cell movement as the result of an osmotic phenomenon

,
supposing

water to be imbibed at the anterior end of the diatom and expel led
with greater force at the hinder extrem i ty

,
the recoil serving to

propel the cel l onwards.

Bii tschli and Lauterborn worked together at the subject
, and

the former published a preliminary accoun t of their researches, which
was adversely critic ised by O . Mul ler . A reply from Lau terborn
drew a further commun ication from Mu ller , and this is dealtwith
in the work under consideration ,

where the Bu tschli—Lauterborn
observations and in ferences are given at length

,
with a detailed

cri ticism of Muller’s objec tions and theory . The observations de
scr ibed and i llustrated by Lau terborn first c laim attention

, and will
be best given as nearly as poss ible in his own words.

W hen large examples of P innu laria are brought in to a coneen

trated emulsion of I ndian ink
,

1 the majority of the diatoms present
at the first glance a very str iking appearance, each being surrounded
by a broad, bright , and sharply defined border

,
within which the

smaller granules of I ndian ink do not penetrate . I n a sur face view
this halo usual ly fol lows the con tour of the frustule at a distance
equal to abou t half the width of the valve ; but when the lateral
aspec t of the diatom is turned towards the observer , this c lear border
is seen to be in terrupted in a symmetrical manner at both ends of

the cell
,
and also in the vic in i ty of both cen tral nodes (Fig. here

the granules of I ndian ink approach c lose to the cell-wal l .
The appearance just descr ibed is in terpreted by Lau terborn as

pointing to the existence of an enveloping layer of hyal ine jelly
, so

remarkably transparent , and possessing a refrac tive index correspond
ing so closely with that of ' the surrounding water , as to be com

pletely inv isible in c lear water
,
even when examined with the best

lenses.

2 Muller den ied the general presence of a gelatinous envelope
in the sense advocated by Butschli and Lauterborn ,

stating that the
c lear border only appeared after a long sojourn in the I ndian ink
emulsion

,
and that i t was absen t in the l iving but completely

motionless cell . He, however , subsequently adm i tted the existence
of a gelatinous envelope. I n answer to Muller ’s objec tions on this
point

,
Lau terborn asserts that the hyaline border becomes visible as

soon as the diatoms are brought in to the emulsion,
and also states

that he has often seen P inmdam
'

ae, surrounded by the transparent
envelope, remain for hours without the slightest movemen t .

The presence of a peculiar and charac ter istic stream ing move
1 Lauterborn recommends that the Indian ink should be rubbed up in the water in

which th e diatoms have been cultivated , and also that spec imens from old cultures
should not be employed in studying movement .

2 A gelatinous envelope of simi lar transparency has been observed in a pelagic form
of Cyclotella comm.
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regard these movements as due to a copious production of adhesive
jel ly ejec ted rapidly and with a cer tain force from the nodes of the

frustule. W hether the extremi ty of the gelatinous thread struck
the substratum on which the diatom rested or only encoun tered the

resistance of the water
,
the effec t would be the same, viz . , to drive

the cel l in the opposite direc tion .

I n opposition to this view O . Mu ller explained the phenomena
as caused by a stream of cytoplasm propel led through the an terior
terminal nodes into the external c left of the raphe (which , i t wil l be
remembered

,
he supposed to be c losed by a median lamina), and

there moved towards the cen tre, flowing back into the interior of

the cel l through the canal of the central node. The stream , pro

jecting lateral ly from the c left , swept with it the suspended granules
in the neighbour ing layer of water , bearing them towards the narrow
cen tral canal . Here a congestion and accumu lation of the cytoplasm
would occur and, as the effec t of the stream on the granules ceased,

the latter would col lec t more or less , become agglu tinated by the
dammed-up protoplasm ,

and subsequen tly displaced backwards . So,

according to Muller
,
the thread or iginated

,
and as the cytoplasmic

stream moved interm itten tly , the thread wou ld likewise elongate
intermi ttently , and appear as i f ejected from the canal of the cen tral
node . The essential feature of Muller ’s hypothesis lies in the view
that the material extruded from the interior of the c el l is true
protoplasm ; a view he still main tains in a later communication
noticed in a postscript to Lauterborn ’

s work .

Lauterborn argues at great length against the validity of such a
conclusion , poin ting out first of all that the inv isibility of the ex

truded mater ial under ordinary conditions mi litates against the
protoplasm ic theory

,
since streaming protoplasm is always recog

nisable as such withou t difficulty . I t is true that Muller c ited
Schu ltze in support of the con ten tion that under certain c ircum
stances the presence of true plasma-streams might escape detection ,

but in the spec ial cases mentioned by Schu ltze (Gromia ,
D zfi ugt

'

a)
the contour of the pseudopodia was always c lear ly defined. Further ,
i t is necessary to remember that protoplasm ,

which when Schultze
wrote ( 1 8 6 5) might be described as

‘ hyaline ’

or structureless,
’

is

so no longer , thanks to improved optical appliances , and there is no

ground for supposing that, in cases where granu les are moved along
by the pseudopodia of rhizopods

,
the protoplasm ever resembles the

stream ing substance in P innularia. Lauterborn also lays stress
upon the fac t that the col lections of cytoplasm normally occurring
at the poles of the P innu lar t

’

a cel l exhibit a beau ti fully defined
reticular struc ture dur ing l ife , and that it is in these regions that
Muller ’s streams of cytoplasm originate . To imagine that the
cytoplasm is completely changed in passing through the polar c left
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to the exterior , so that no struc tural feature can then be detected even
by the best apochroniatic objec tives, would seem highly improbable
to say the least . The formation of the thread-l ike prolongations
originating at the central node would

,
on Mul ler ’s hypothesis ,

appear to involve a considerable waste of l iving substance during
prolonged movements ; 1 this could scarcely be brought into harmony
with the economy of a single cell , and no proof is given in support
of his assertion that the main streams of cytoplasm return to the

interior of the cell by way of the canal of the central node. On the

whole, according to Lauterborn
,
everything tends to show that the

main streams (gs) consist throughou t of jelly which is dr iven out

at the ends of the cel l through the Open ings of the terminal nodes
(espec ial ly the ‘

crescentic polar c lefts ’

of Muller) , moves in the

raphe towards the centre
,
and projects laterally over i t to some

extent . The fac t that larger fragmen ts of I ndian ink or granules of

carm ine sunk in this jelly are c arried in i t along the raphe towards
the centre proves that the entire hyal ine border is ac tually in motion
throughout, but the prec ise mode of formation of the gelatinous
threads and their relation to the rest of the stream ing substance is

acknowledged to be obscure .

I n contrast to the conditions existing in some species of the

genus P innulam’

a
,
there are other diatoms, cg. Pinna laria oblonga

and members of the genera N am
'

cula ,
P leurosigma ,

and Nitzschia
,

in which a gelatinous envelope and thread-like prolongations are

apparently wanting. I n these, the smal l grains of I ndian ink

come in to contac t with the sil iceous frustule
,
and are often moved

actively about c lose to the raphe
,
as descr ibed by numerous oh

servers . So far
, the most careful examination has failed to show

anything projec ting from the raphe, and i t would therefore seem

that the substance which causes the movements of the foreign
bodies , moves within the fissures of the cel l-wal l , whether occurring
in the alae of Surr irella , the keel of Nitzschia

,
or elsewhere.

Lauterborn goes at length into the question whether a substance
streaming within a narrow c left , and so touching the surrounding
medium only with a narrow linear portion of its surface ,

could
effec t the locomotion of the entire cell , and conc ludes that a

su ffic iently powerful force m ight be developed to overcome the

frictional resistance of the surrounding water , pointing out th at
a somewhat s imi lar principle (the so-called ‘ llydraulic reaction ’

)
has been successfully employed to propel large ships .

Owing to the impossibility of exam ining the substance presumed
to be streaming in the raphe ,

one cannot say whether i t is proto
plasm or a gelatinous material , and i t must be conceded that the

1 Muller has since suggested that these prolongations may consist of granules only
(smoke-streak appearance), but a connecting substance seems necessary in order to explain certain features observed by Lauterborn .
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same mechan ical effec t would be produced in ei ther case. Lau ter
born is content to describe i t as a viscous substance, though he
apparently inc l ines to the belief that i t corresponds to the jelly
already described in P innu larija

, and believes that corroborative
evidence for this View is furn ished by an examination of Surr irella .

The struc ture of the alae in S. calcam ta ,
with the arrangement of

the longitudinal and transverse canals have been already descr ibed.

The displacement of foreign bodies along the c lefts in the longitudi

nal canals has been long known ,
and it is pointed out that , although

the protoplasmic strands surrounding the chromatophores in the

transverse canals exhibit
,
in the living diatom

,
a wel l-marked

reticular struc ture, the conten ts of the longitudinal canals are

perfectly hyal ine and can on ly be brought into view by staining.
Thion in and methyl violet were used ,

after which the substance in
question appeared as a granular contrac ted str ing , from which the
plasma of the transverse canals was general ly separated.

W i th referen ce to the capabili ty of diatoms to produce con

siderable
“

masses of jelly under cer tain c ircumstances , i t is pointed
out that there are a considerable number of forms in which single
cells are un ited into colon ies of var iable shape by gelatinous
material (Encgonema

, Sehe
'

z onema, Mastogloz
'

a ,
I n other cases

the cells are borne upon long gelatinous stalks, as in Achnanthes and

Gomphonema , whilst, in auxospore formation , numerous diatoms ,
general ly free from jel ly , are known to secrete i t very profusely.
I n places where diatoms are massed together, cover ing the mud on

which they rest with a brown scum , i t is only necessary to take a

piece of the latter between the
'

fingers in order to apprec iate its
sl imy nature, due to the produc tion of jelly by the living cells . A

movement by the aid of a gelatinous mater ial produced by the l iving
cell is not confined to the D iatomaceae, but is found in other forms ,
both animal and vegetable. Desmids , ag. Closter ium , secrete a gela
tinous thread by the help of which the cells are able to raise them
selves upon the glass walls of the cul ture vessels. I n the form
mentioned, the thread emerges through pores at the extremi ty of

the cell
,
and can only be demonstrated by s tain ing , or by the em

ployment of an emulsion of Indian ink .

Again ,
in the case of Oscillar ija , Lauterborn describes and figures

the adhesion of foreign bodies to , and their movement in spiral paths
along

, the algal threads. As the Oscillar t
'

a moves forwards , a br ight
streak appears at the hinder end (v isible in I ndian ink ,

or by stain
ing) and lengthens as the Oscillar ila. advances ; i t is apparen tly to be
regarded as consisting of a jelly-like substance separated on the sur

face of the algal thread and drawn backwards in a spiral manner .

A very sim i lar mode of progression is also met with in the Gregarines
these, according to Schewiak off, also produce a long glu tinous track ,
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for demonstrating the centrosome and nuc leoli in spec ial ly prepared
mater ial . W hen stained, the spec imenswere passed successively through

and absolute alcohol into oil of c loves for c learing
purposes, and finally moun ted in dammar . The alcohol baths must
be changed ver gradually both when fixing and stain ing

,
otherwise

distortions of the protoplasm are certain to occur. I solation of

the nuc leus in Surrirella cou ld be accomplished by plac ing the

stained spec imen in dammar under a cover—glass provided with wax
feet and pressing this down un til the frustule began to gape. Then

,

by gently and persistently tapping the cover -glass with a needle, the
nuc leus could often be completely freed for examination .

I t was possible to stain the diatoms to a certain extent during life
in a very weak solution of methylene blue (1 in in which
they would l ive for days. I f transferred from this to a stronger so

lution some of the cel l con tents were stained in a very
charac teristic manner ; but so soon as the nuc leus began to take up
the stain , it was a sure sign that the v i tality of the cell was on the

wane
,
although the diatom m ight continue to move slowly for a time .

I n no case was observation of l iving spec imens omitted,
for a whole

succession of phenomena could only be adequately studied in this
way , and such observations possess spec ial value for checking the re

sults obtained after the use of reagents. A Seibert apochromatic
objec tive of 2 mm . focal length was usually employed,

il l combination
with a No. 12 ocular , giving a magn ification of about 1 200.
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SOME NEW BOOKS
THE HYPNOTISING OF AN IMALS

BE ITRAGE ZUR PHYSIOLOGIE DES CENTRALNERVENSYSTEMS I . D IE SOGENANNTE HYP
NOSE DER TH IEKEN . By Max Verworn . 8vc , pp . iv+ 92, with 1 8 text-figures .Jena : G . Fischer

,
1898 . Price M.

PROFESSOR VERWORN is to be congratulated upon the produc tion of

the above work . The subjec t-matter is one of very great interest ;
i t is set forth in such luc id and agreeable style as to make the book
excell en t reading, whilst the method of treatmen t adopted by the
author gives the treatise a high value

,
and renders i t an experimental

contribution to the physiology of the nervous system based upon
original l ines. This wil l be made c lear by a short sketch of the scope
and aim of the work .

The so-called ‘ hypnosis ’

of animals is a well-known state of

immobil ity resembling on superfic ial exam ination the condi tion of

hypnotic trance which can be produced in man . A dissim ilari ty
between the ‘

state ’

in lower an imals and that in the hypnotised
human subjec t is however presen t at the very outset

,
the means

of produc tion being di fferent in the two cases . I n man those men tal
states which are implied by the term ‘

suggestion ’ play an importan t
part as precursors of the condition but in lower an imals the essential
agency is the maintenance of the body by external force in an

abnormal posi tion . Examples are given in the book of the state
of immobili ty into which animals of very different types may fall
under these condit ions . The original part of the work is the demon
stration by Professor Verworn that the immobile state in these
an imals has two prom inen t characteristics which are sign ificant of
the physiological fac tors concerned in its production . These are

,
first

a spec ial form of ac t ivity in the muscles
,
and

,
secondly

,
a pecul iar

condition of inac tivi ty of the cerebral hemispheres .

W ith regard to the muscles the au thor shows that persisten t
reflex tonus is presen t , and is most marked in such groups of

musc les as the an imal would u tilise for regain ing its normal posi
tion of bodily equ il ibrium . I f

,
for example

,
the state has been

caused in the guinea-pig by keeping i t upon its back , then the

musc les concerned are those the an imal employs for turn ing in to
the customary atti tude. When held by force in the abnormal
position the animal vainly contrac ts these musc les for this pur
pose

,
and the immobile state commences with the sudden cessation

of the nervous outflow from the higher cen tres producing these
vain efforts ; this is immediately succeeded by a set tonus of the mus

onlar groups espec ial ly those involved in the previous efforts. I f the

restrain t has been such as to affec t one group more than others
,

then the subsequent ton ic ity or
‘
contracture ’

is particularly pro
minen t in this group . The state thus differs from sleep in the

disposi tion of the l imbs
,
trunk , head, eyes, &c . , which may be made to
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assume all manner of differen t appearances by appropriate prev i
ous man ipulation , so that the attitude can be of a most bizarre
kind. During the con tinuance of the immobile state the organs
of sensation

,
per ipheral and central

,
show no evidence of any al ter

ation
,
and the animal thus appears to be consc ious of the various

sensations produced by external impressions
,
but i f these are suffi

c iently in tense to evoke an efferent discharge from the cerebral
hemispheres , the state at once ends and recovery takes place. Th is
recovery is shown to be ushered in by augmen ted con tractions of those
muscu lar groups wh ich are in the state of more pronounced con trae
ture ; at first these are ineffectual to al ter the posi t ion of the whole
body

,
but with their repetition the contrac ture subsides and the alter

ation is effected. The author has not been able to confirm Dan i l
ewsky

’

s observation that during the state reflex excitability is lowered ;
he regards the previous ev idence of such lower ing as due to the

peculiar condition of the musc les, which owing to con tracture are

incapable of adequate response to central nervous discharge. Lowered
reflex exc itability only occurs when an animal has been manipulated
many times in rapid succession

,
in which case central fatigue man i

fests i tself and the contrac ture is correspondingly dim in ished. I t will
be seen from the foregoing descr iption that the charac ter istic condi tion
of the musc les, i .e. tonic i ty

,
disproves the existence of any inhibition

of lower neuro—muscu lar mechan isms dur ing the state ; on the con

trary , the lower centres— c erebellum
,
medulla

,
&c

,
being released from

cerebral control
,
now discharge a continuous stream of nervous im

pu lses such as occurs in the decerebrate mammal
,
and this produces

the marked decerebrate rigidi ty described by Sherrington ,
Horsley,

and others.

W ith regard to the second fac tor in the produc tion of the state, it
is shown’ that the cessation of the discharge of impulses from the

cerebral cortex is a complete one. Such complete cessation must
exist when the cerebral hem ispheres have been prev iously removed ;
in su ch an imals the immobile state can be produced w ith great ease,
and is always of a most prolonged type

,
whilst the stimulating agenc ies

necessary to produce recovery , have to be of an in tense character. I n

the in tac t animal the au thor considers that the sudden cessation of

cerebral discharge cannot be explained as due to the lack of stimu

lation of the motor areas existing in the cerebral cortex since the
physiological avenues for sensation are unaffec ted. He bel ieves that
the paralysis of these cen tres is brough t about by a sudden inhibition
due to the ac tiv i ty of spec ial parts of the nervous system or to spec ial
conditions of the centres themselves . His conception of such condi
tions is set for th at some length in the conc luding chapters of the
work , and is framed upon the lines of Her ing’s well-known views of
the physiological states of activity and repose.

The whole work affords most striking instances of the opposite
rOles to be assigned to cerebral and to lower cen tres respectively,
hence

,
its perusal may be confidently recommended to all those whose

spec ial interests lie in physiology or neurology. But apart from the

obvious sc ien tific value of the book
,
the earl ier chapters contain a de

scr iption of phenomena wh ich will enable those in terested 111 hypnotism
to realise what the so-called hypnotic ‘

state of an animal is like, and
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which precede the con tour-feathers are qu ite distinc t from those
which form the down-feathers proper . The former in the ducks,
the fowls

,
megapodes

,
and tinamous

,
for instance

,
probably much

more nearly represen t the prim i tive c lothing, and are in the nature
of semiplumae

,
which as Garrod and the presen t wr iter have shown ,

are degenerate contour-feathers. W e inc line to agree with Gadow
and to hold that the ab s en c e of down -feathers is pr im itive .

The presence of teeth is undoubtedly pr im itive.

“Arrested den tal
papillae are instanced as occurring in Pligiotoma mm and in the

merganser . The present writer has figured and drawn attention to

simi lar structu res in the tinamou and Opisthocomus.

In describing the skul l
,
no mention is made of the parasphenoid.

W e are told that the base of the brain -case is protected by a large
basitemporal which has sometimes (cg . Apteryx) a long rostrum in

front .” For sometimes ‘
always shou ld surely be substituted.

The description of the hyoid is un in telligible . As regards the pelvis
,

we en tirely agree with Mr Beddard in favouring the v iew that the
pelvis of Aves most nearly resembles that of the dinosaurs . We

further agree with him in regarding the pectineal process as the

equ ivalent of the forwardly direc ted process of the dinosaurian pubis
,

and the backward process as the homologue of the pubis proper in
the two groups.

The c lassification of birds is a subjec t of pecul iar di fficulty
,
and

no two orn ithologists can be persuaded to th ink al ike on th is matter .

I ts importance in Mr Beddard
’

s estimation can be gathered from the

fac t that he has devoted two- thirds of his book to this question . And

in these pages will be found some extremely valuable and helpfu l
suggestions

,
which w ill afford food for reflec tion for a long time to

come. He div ides the c lass in to two sub -c lasses, Orn ithurae ’

and
‘ Saururae

,

’

corresponding to the Neorn ithes and Archaeorni thes of

Gadow. The Orn i thurae are further divided in to Anomalogonatae ’

and ‘ Homalogonatae.

’

But i t is un fortunate that nowhere is the

latter group defined or are its boundaries fixed. As to the arrange
ment of the sub-orders we will on ly say that we should have pre
ferred to see the Tubinares placed next the Sphenisc i , the Tinam i
near the Galli

,
and the Acc ipitres nearer the Steganopodes and

Herodiones .

Space forbids discussion of this book at greater length . Some

room must be left wherein to protest against any suspic ion of captious
cr iticism or queru lous fault-finding. Whatever statements we have
taken exception to have been selected not as an instance of many
such

, but as blem ishes to be removed should a second edition be

called for
,
which is highly probable. Those who have occasion to use

this book most will learn soonest to find out its sterl ing value
,
and

such will best apprec iate the fairness of our remarks. W . P . P .

O THOU WONDROUS MOTHER-AGE "

THE WONDERFUL CENTURY : ITS SUCCESSES AND ITS FA I LURES. By Alfred Russel
Wal lace . 8vo

,
pp . xii + 400, with 12 folding tables and frontispiece portrait.

London : Sonnenschein . 1898. Price 78 . 6d .

THIS book is an apprec iation of the n ineteenth century, an attempt to
look at it in its relations to the whole history of man as i t will appear



1898] SOME NEW BOOKS 42 1

to the historian of the fu ture. The successes have been ill an in

creased knowledge of the facts and govern ing pr inc iples of the world
around us

,
and in the application of them to our benefit . The failures

have lain chiefly in the field of soc ial economy
,
in which the advance

has been incommensurate wi th that in the region of physics.

The striking feature of the cen tury has been the discovery and
application of sc ien tific and mechan ical princ iples entirely unknown
to prev ious ages ; discoveries comparable to the inven tion of fire

,
of

writing , of geometry , or of prin ting ; applications that have revolu

tionised the mode of li fe of nearly all the world, bringing changes both
wide and deep where change had been unknown for centuries, or even
for millennia. Chief among these are the means of commun ication by
rai lways

, steamships, the elec tr ic telegraph , and the telephone. Then
come modes of lighting

,
fric tion matches

, gas light, and electr ic l ight .
The knowledge of l ight itself

,
and its action on matter, wit-h the

marvel lous applications to photography , the ROntgen rays and spec
trum analysis, by which last our knowledge of the distant un iverse
has been so enormously extended in so many direc tions. Minor
mechan ical inventions of a novel order are the phonograph

,
the type

wri ter
,
and the cycl e. Among sc ientific theories

,
whose practical

appl ication ,
though not always so direc t or obv ious

,
has profoundly

altered our ways of thought
,
or given us fresh mastery over matter,

Mr Wallace notes the following — The doc trine of the conservation
of energy ; the molecular theory of gases ; the atomic theory as the
foundation of modern chem istry ; the uses of dust ; a knowledge of

meteors and the meteoritic theory of the un iverse (the latter perhaps
not so generally accepted as to have a r ight to rank in the presen t
category) ; the hypothesis of a glac ial epoch (in which also Mr

Wallace goes further than many admi t) ; the vaster conception of

the antiqui ty of man ; the cel l theory and the theory of recapitula
tion in embryology (where, likewise, a hin t of recent critic ism would
not have been m isplaced) ; the germ-theory of disease and the func
tion of leucocytes

,
from which conceptions Mr Wal lace

,
not qu i te

fairly
, separates antiseptic surgery the use of anaesthetics and the

acceptance of the theory of organ ic evolution ,
an acceptance due

chiefly to the labours of Darwin
,
whose “work will always be con

sidered as one of the greatest, i f not the very greatest, of the sc ientific
achievemen ts of the nineteenth century .

”

Th is first hal f, or rather, less than hal f, of the book is a well
balanced and thoroughly interesting rev iew ,

making its chief appeal
to the ord inary in telligen t reader . I t m ight have been wri tten

, per

haps not qu i te so well
,
by any competent man of sc ience. The second

section of the book , dealing with the failures of the cen tury , could
have been written only by Mr \Vallace . As an expression of the con

victions of an em inent natural ist and thinker on many of the most
importan t problems of our day,

it has a value by vir tue of that personal
element

,
and demands the attention of all , whether they agree w ith

its opinions or no. The list opens curiously with a strong statement
of the ease for phrenology , the neglect of which is regarded as one

of the chief failures ; the chapter undoubtedly provokes one to a re

con sideration of the subjec t . Of sim ilar nature is the opposition to

hypnotism and physical research , so prevalent among sc ientific men .
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I t is true that exposure of charlatan after charlatan has raised a

serious prejudice against such truth as does lie in these obscure
branches Of knowledge

,
while the sensational appeal they make to the

unbalanced mind of the uneducated must always lead the sc ientific
investigator to approach them with a caution and sceptic ism greater
even than that which be rightly applies to all subjects of his study .

But to write this down as a failure is to go too far . Much has
‘ been

attempted and accomplished by trained observers and professional
medical men , while mention at least should have been made of the

establ ishment of the entirely new science of psychology
,
from the

critical and experimental study of which fal more prom ising resu lts
have already been derived than from the not always edi fying exhibi

tions of mediums and c lairvoyants . To judge from the fact that a
quarter of the book is devoted to i t

,
vacc ination is the subjec t on

which Mr Wallace feels most strongly . The Opponents of this opera
tion can hardly say that it was accepted and enforced with unthink ing
speed ; moreover , improvements have been and are constantly being
made, and we can hardly regard the statistics here collec ted as appli

cable to the vacc ination of the future. The concluding chapters deal
with m il itarism

,
the treatment of criminals

,
concen tration of capital

with its corresponding increase of absolute poverty
,
fol lowed by the

deterioration of those brought under its influence
,
and the spoliation

of the products of the earth
, such as forests, coal, and the fertile soil .

That in these respec ts our cen tury is no better
,
and often far worse

than its predecessors, is too generally adm itted to need emphasis here.

But, whether or no the remedies to be adopted are those suggested by
Mr Wallace

,
we ven ture to believe that remedies are being sought for

most earnestly by an increasing number of men and women
,
and that

even the n ineteenth century may c laim more than is here al lowed
to i t . Arbitration has made progress

,
the treatment of criminals has

improved
,
co—operation has become more general , schools of forestry

are held to be essen tial , even the much-abused I ndian Government
has construc ted irrigation works that will be the wonder of ages to
come

,
and

, as Sir W illiam Crookes lately told us
,
the chem ist is

prepared to refertilise our worn-out soil .
Let us not be too pessimistic . No advantage is ever gained withou t

a corresponding disadvantage, and we cannot look for advance in all

directions at once. The evils that we all deplore have been caused

by those very benefits that we give thanks for , and a recognition of

the ev i l is the first step towards its removal . As an honest attempt
to look things straight in the face, Mr Wal lace’s book deserves a

welcome from men of all opin ions .

GEOLOGY MADE EASY
GEOLOGY FOR BEGINNERS. By W . W . Watts. 8vo, pp . xvii i+352 , with 310 i llustra

tions . London : Macmi llan 85 Co . 1 898. Price 28 . 6d.

THIS is one of the best introductions to Geology that we have ever
seen . Most books of the kind are ship-wrecked on a syllabus ; but
Mr W atts

,
though plann ing his work on the l ines of the revised

syllabus of the Sc ience and Art D epartment, has managed to steer
safely through its narrow passages without sacrificing breadth of v iew
or originality of treatmen t.
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selec ted types, but rather to show the relationships of animals and

thus to mani fest evolution in the An imal K ingdom . As the chief
gu ide in determ in ing those relationships, Prof. Roule takes em

bryology, although palaeontology and comparative morphology and

histology are not rejected.

The An imal K ingdom is divided in to sixteen branches
,
dealt with

in the following order : Sarcodic Protozoa, Ciliate Protozoa, Mesozoa
,

Spongida
,
Hydrozoa, Scyphozoa, P lathelm in thes, Nemathelm inthes

,

Trochozoa (Rotifera ; Bryozoa, Brachiopoda,
Phoron idea

,
Sipunculidea

'

Mol lusca ; Archiannel ida, Hirudinea, Chaetopoda ; Pseudannelida
Sternaspids Echiurians), Arthropoda,

Chaetognatha, Peripatida,
Echinoderma

,
Enteropneusta

,
Tun icata

,
Vertebrata. Each of these

branches is deal t with under the following heads : General considera
tions and relations to other branches D istr ibu tion in nature General
organ isation

,
first of the embryo

,
then of the adu l t ; Comparative

accoun t of the differen t body systems
,
as man i fested in the var ious

Classes of the Branch Pr inc iples of c lassification
,
division in to Classes,

and mutual relations of the Classes ; Bibliography . The second

volume ends with two indices
,
the first to the zoological names

,
the

second to the anatom ical terms. There is no general chapter deal ing
with the An imal K ingdom as a whole, or with the c lassification
adopted

,
since that was given in the previous works referred to

above .

Seeing that the subjec t is one of such obscur ity, and open to so

wide diversity of opin ion
,
it hardly seems worth while pointing out

the paths along which we should not care to follow our professorial
gu ide . That he has made the attempt

,
and that Messrs Masson have

published it
,
is alone a reason for gratitude. For the book

,
though

somewhat wordy
,
and occasionally less c lear than we are accustomed

to from a Frenchman
,
furnishes a ser ies of very readable accounts

with many suggestions of interest . W ithou t casting any Slur on

embryological research
,
we must confess to some distrust in those

who place qu i te as much reliance on i t as does Prof. Roule. But taking
it at his valuation

,
we fail to see how i t lends support to the View

that the Nau tiloidea are ancestral to the Ammonoidea and the ad

mittedly dibranchiate forms for their embryology shows c learly that
the Nautiloidea have lost an importan t structure, the protoconch , once
possessed by them and sti ll possessed by the other orders . W e also
venture to think that the known fac ts in the embryology of recent
echinoderms afford no proof whatever that the five-rayed ancestor ,
which the holothurians must have had in common with the other
c lasses, was less developed than many cystids. P rof. Roule’

s
‘ hypo

thetic al Pentaz o '

On
’

is not the most ancestral form that is shadowed
forth to us

, either by embryology or by palaeontology .

Spec ial praise is due to the illustrations, which have nearly all

been drawn for the work, under Prof . Rou le’

s direc tion , by Mr L.

Jammes
,
in a style that is at once original and effec tive. W e must ,

however
,
protest against the pic ture on p . 1 27 5, purporting to repre

sent liv ing c rinoids
,

“
dans un fond rocheux de conven tion (penny

peep-show conven tion) . Attached to one of these marvellous rocks,
by a stem far too short in proportion to its arms

,
is a P entaerinus ;

how i t is fixed one cannot tell
, but certain ly not by the c irr i, as
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undoubtedly it would be il l l ife. Below it, on a bottom that is
apparently muddy, is a E l l/opus, which certainly ought to have been
attached to the rocks, though not on the same page as the P entacrinus

,

of wh ich genus there appear to be other spec imens, wildly wav ing
abou t on a ver tical prec ip ice ill the background. For tunately

,
this is

the on ly pic ture of the kind. The prin ting of the book is excel len t ,
but the type and paper used have made the volumes rather too portly
for com fort. W i th the works of the two Perriers, of Delage and

Hérouard
,
of Blanchard wi th h is corps of spec ialists

,
and of Roule ,

our fr iends across the Channel suffer from no lack of home-made

text-books. And on this they are distinc tly to be congratulated.

PLANT LI FE
PLANT L IFE CONSIDERED W ITH SPEC IAL REFERENCE To FORM AND FUNCT ION . By

Charles Reid Barnes , P rofessor of P lant Physiology in Chicago Un iversity . 12mo,pp . x + 428, with 415 text-figures . Holt : New York , 1 898 . Price
WE have noth ing but praise for this excellen t in troduction to the

s tudy of plants. The author describes i t as an attempt to exhibit
the variety and progressive complexity of the vegetative body ; to
discuss the more importan t functions ; to explain the un i ty of plan
in both the struc ture and ac tion of the reproduc tive organs ; and
finally to give an outl ine of the more strik ing ways in which plants
adapt themselves to the world abou t them . I t is meant to supple
men t genuine and regular work in the laboratory . There are four
parts : Part I . The vegetative body , traces the increase in morphologi

cal differentiation from the un icel lu lar organism to the seed-plan t
,
and

then discusses the general structure of root
,
Shoot

,
stem ,

and leaves.

As regards the terms primary and secondary
,
we note that the former

is used to express the original root developed from the egg, the latter
being applied to adventi tious roots wherever developed. Part I I .

Physiology
,
deals with the general facts of the physiology of the

indiv idual
,
namely , main tenance of form ,

nu tr ition
,
growth

,
and move

men t . Reproduc tion is treated separately , under the headings vege
tative and sexual

,
in Part I I I . Part IV. Ecology

,
contains chapters

dealing with forms of vegetation in relation to differen t sets of con

ditions ; Mesophytes , or the ordinary land plants with which dwellers
in fertile temperate climates are acquainted ; Xerophytes, or plants
adapted to dry conditions ; Hydrophytes, or those adapted to a more

or less aquatic l ife. This part also comprises chapters on symbiosis ,
the relations of plants to animals

,
and the protection and distribu tion

of spores and seeds . There are several useful appendices, inc luding
direc tions for a course Of laboratory work , and for collecting and

preserv ing material
,
with lists of apparatus, reagents, and reference

books . An importan t feature of the volume is the great number
of excellent figures

,
with an unusually ful l explanation in each case.

THE PHYSIOLOG ICAL STUDY OF PLANTS
PRACTICAL PLANT PHYSIOLOGY an Introduc tion to original research for students and

teachers o f Sc ience , Med ic ine , Agriculture, and Forestry , By Dr W . Detmer .

Translated from the second German edition by S. A . Moor . 8vo , pp . xx 556 , with
1 84 i l lustrations. London Sonnenschein Co. 1 898 . Price 1 2s .

YET another botan ical hand-book translated from the German The

translator’s desire in undertaking this work is to promote the teaching
2 G
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of plan t physiology in England, where he thinks i t is seriously retarded
by the lack of suitable books . He adm its the excellence of Franc is
Darwin’

s Prac tical Physiology of P lants
,
but seems to think that an

Engl ish work on more advanced and comprehensive lines is needed.

Prof. Detmer’s Praktikum covers nearly the whole field of ex

perimental plan t physiology in the widest sense, ranging from the

rheotropism of Myxomycetes to the breaking stress of bast fibres
,
and

from unpalatability with snails to emulsion figures simu lating proto
plasm. Yet the whole does not str ike one as being

,
in the highest

sense, a book— an expression of a personality — as does the Experi

mental Physiologie ”

of Sachs, or even the Praktikum ”

of Prof.

Strasburger but i t has rather markedly the air of being pieced to

gether. I t is indeed an encyc lopaedia of methods
,
which have been

carefu lly overhau led— an immense piece of work— by the author. I t

seems as i f it ought to be very valuable as a work of reference
, yet one

is not qu ite sure what c lass of student will refer to it. I t is no doubt
really intended for the smal l number of advanced students who are

about to undertake research on the physiology of plan ts, and so gives
an accoun t of the s toc k methods of investigation .

The exper iments are grouped, in logical sequence, into five sec tions,
viz .

,
the Food of P lants

,
theMolecular Forces in P lan ts, the Metabolic

Processes in the P lant
,
Movemen ts of Growth

,
and Movemen ts of

I rri tation . The successive experiments are not c ategorically limited
,

but are l inked together by theoretical and expository paragraphs, so
that the book can be read con tinuously ; but this involves so much

additional space that in many experiments smal l details have to be
omi tted, the neglect of which will prevent the exper iment being suc

cessful on first trial .
The second German edition (1895) is nearly one-th ird longer than

the first edi tion has been largely re-wr i tten
,
and contains a

short appendix on recen t views on the ascent of water.

The weakest section in the present edi tion is that on the applica
tion of the polariscope. I t is said to be ‘ very instructive to investi
gate the phenomena exhibited in polar ised light by starch grains
(which , however, should be mounted in Canada balsam for this
purpose

,
not in water) ; but surely

,
beyond the pretty effec ts

,
the

student learns nothing from his observation but the fac t that starch
grains are an isotropic . This may be due to a remote crystalline
struc ture or to in ternal tensions . The latter hypothesis is not men

tioned though it m ight easily have been illustrated exper imentally.
As a fur ther obscur ity , gypsplattchen

’

has been translated in the

English edition as
‘ plates of gypsum ’

(p . This should of

course be plates of selen ite, which have spec ial Optical properties.

The most complete sections are those on Respiration ,
which have

been considerably expanded, and to which Prof. Detmer and his

pupils have contr ibu ted original work .

The English edi tion is translated withou t al teration or addition
from the second German one. There is something to be said for
retaining unchanged the appendix

,
which gives an annotated list of

the German dealers in
,
or makers of, the scien tific apparatus descr ibed

in the book but a patriotic editor m igh t have indicated where some

of the articles could be obtained in this coun try. I t is not necessary
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of concrete individuals, and is the fami liar expression for the whole
of a system

,

” that is to say,
a pure abstraction . To us the most

fru itful conception appears to be that of memory ’
in other words,

the tendency to repeat the same ac tion or process under sim ilar, or
almost simi lar

,
conditions . What

,
i f any ,may be the ultimate physical

cause that causes a given readjustment of molecu les il l any one mass

of protoplasm to be repeated rather than replaced by another adjust
ment

,
we do not know . But i f this tendency

,
not unknown in the

inorgan ic world
,
be adm i tted for protoplasm ,

then at least we have a

phenomenal foundation for theories of spec ific segregation
,
individu

ality
,
and heredity .

Mr Sandeman
’

s cr itical artillery is level led at the three postu lates
of biology (1 )

“ that the qualities of the individual are separate
constituent elemen ts of which the organ ism is the total sum (2)
that “ all the qualities of the organ ism and all its stages are the man i
festation of

,
and are related to

,
one another on ly through an agent or

system of agen ts within the known body ”

; (3) that “
everything

organ ic exists only by reason of, and is to be explained only in rela
tion to

,
some spec ial external use which it now has, or which a sim ilar

struc ture has had in former times. The demol ition ,
from a philo

Sophical standpoin t, of var ious biological theories is wel l worth reading
by practical natural ists . Mr Earl ’s book should also be read by them ,

for i t is to be feared that in our modern schools of sc ience hardly
enough attention is paid to the logic and fundamental conceptions Of

the subjec t . “The dissec tion of typical organ isms is not necessarily
an intellec tual exerc ise.

” F . A . B .

D IET AND BLOOD

NATURAL HYGIENE or , Healthy Blood the essential condition of Good Health , and how
to attain it. By H . Lahmann , M.D . Translated by Dr H. Brittner . 8vo

,
pp .vii i + 254. 5 plates . London Swan Sonnenschein Co. 1898. Price 45 . 6d .

DR LAHMANN is a vegetarian and an en thusiast ; his book has passed
through many editions in Germany

,
and has been translated into other

tongues ; now for the first time it appears in English . The au thor is
able to Show a considerable amoun t of sc ientific reason for the faith
that is in him

,
which may be epitom ised in three propositions

that ordinary diet is defic ient quanti tatively and qualitatively in the
mineral sal ts requ ired by the human body (2) that we consume far

too much sodium chlor ide and (3) that we take in water to excess .

The truth of at least the first two of these prepositions is incontro
vertible, and D r Lahmann deserves credi t for cal ling atten tion to

them. On this basis he buil ds his doc trine of
“ dietetic dysaemia,

”

and proceeds to expound a new pathology for most of the i lls that
flesh is heir to— from short Sight to di fficu lt labour. I n our opin ion ,

he falls into the error of pushing his doc trine to unwarrantable ex

tremes— the fate of most enthusiasts . No intell igen t person can fail
to admi t the force of certain of his con ten tions

,
and no sane pathologist

can repress a smil e at others . The book is worth reading, and is l ikely
to do much more good than harm .
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INTRODUCTIONS TO CHEMISTRY
CHEMISTRY FOR SCHOOLS : an Introduction to the P rac tical Study o f Chemistry . By

C. Haughton G i ll . Tenth Edition . Revised and enlarg ed by D . Hami ltonJackson. Crown 8vo
,
pp . x + 356 , with 105 figs . London : Stanford. 1898.

Price 43 . 6d.

THE ORGAN I ZED SCIENCE SERI ES. First Stage. Inorganic Chemistry (Practical ) . ByF . Beddow. 8vo, pp . vii i + 1 66 , 37 figs . London Cl ive. 1898. Price I s .

OF the making of elementary text-books of chem istry there appears
to be no end. W e have recen tly received copies of the above works

,

and although it scarcely enters in to our prov ince to review them
critical ly, we may say that they both appear to be very clearly wr itten ,

and to be well adapted to the requ irements of the studen t . Neither
of them differs very startl ingly from others of the kind. Perhaps of
the two the smaller book shows more or iginal ity of treatment . lVe

are glad to see that
, even in so elementary a book

,
at least thirty

pages are devoted to qu an t i ta t i ve experiments. In Chemistry for
Schools, ” the five-page chapter on Crystalline Systems is qu ite in
adequate

,
and in parts unintelligible. I t is time that text-books of

chem istry con tained really c lear and detailed expositions of at least
the elementary pr inc iples of crystallography .

L
’

ANNEE B IOLOG IQUE.

WE welcome the second volume of this excellent Biological Record, ’
even though it be issued some twenty months after the last of the
publications with wh ich it professes to deal . I n regard to accuracy of
quotation and comprehensiveness

,
i t is an improvement on the first

volume
,
noticed in Natural Science for August 1 897 . As we - said

before, absolu te completeness is hardly to be hoped for
,
and certainly

is not attained by Professor D elage and his collaborators. For in

stance
,
although most of the appropr iate papers that appeared in our

own pages during 1896 are indexed, we see no reference to Miss
Newbigin

’

s valuable con tribution on the pigments of an imals or does

th is not come under Biology However , there is a l ist (in itsel f
useful) of nearly 900 periodicals said to have been consul ted in the
preparation of the volume. The abstrac ts

,
so far as we have checked

them ,
seem done with intelligence and accuracy ; cri tical remarks are,

as a rule, inserted between square brackets. At the beginning O f each
subjec t an attempt is made to give a general View of advance in that
field

,
and in certain cases this has led to the publication of elaborate

essays . Such are that on phagocytosis in the animal kingdom
,
by J.

Cantacuzene, with preface by E. Metchnikoff, and that on mar ine
zoogeography , by G . Pruvot. The publishers are Schleicher Freres ,
15 Rue des Saints -Peres , Paris , and the pr ice is 20 francs .

VARIA
WE have received from Messrs Fr iedliuider Son

,
of Berl in

,
a copy

of N aturae Noc z

'

tatcs for 1897 . This valuable record is issued in parts
twice a mon th ; and final ly indexed

,
bound

,
and sold for four marks

,

at the m iddle of the succeeding year. I t is a record of all books that
appear dealing with Natural History and the exac t Sc iences , and is
invaluable in its fortnightly form for ready refere nce, as wel l as in
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its annual form for general reference. Natarae Noritates prov ides
moreover a regular and impor tan t collec ti on of Personal ia as regards
appointments and deaths .

THE second par t of vol . i . of the Records of the Botanical Surrey
of I ndia contains a paper on the results of Lieu t . E. Pottinger’s
journey through Myitkyina, Burmah . There is a complete list of
the phanerogams and vascu lar cryptogram s and a map. Many
orchids are recorded.

THE re- issue of Stan ford’

s
“ Compendium of Geography will be

completed in 1899. Vol . i.
,
by Geo. C. Chisholm,

is complete, and

contains the birth Of the main land of Europe. Vol . i i . will inc lude
the Bri tish I sles, Scandinavia, D enmark

,
and the Low Coun tr ies, and

is already advanced. Other volumes
,
to contain Central and Sou th

America
,
are in the hands of Sir Clements Markham and A . H .

Keane.

THE Annual P rogress Report of the Geological Survey of W estern
Australia for 1 897 has just reached us

,
in the con torted and un

manageable condition usual with these Ofiic ial publications . The

report consists of 66 pages and no less than seven valuable maps
(Northampton ,

Peak Hills
,
Horseshoe D iggings

,
Bunbury , Kanowna,

Coolgardie, and Ar tesian Bores in the vicin ity of Perth) , all of which
have accompanying text .

OUR interesting contemporary The Journal of School Geography
includes among the var ied con tents of its October number an illus
trated article by G . K . Gilbert on the Origin of the Physical Features
of the Un ited States , repr in ted from the National Geographic

M agazine for July . There is also a u sefu l note by A . J . Herbertson ,

defining the var ious terms Britain ,
Great Br i tain

,
England

,
&c .

FURTHER L ITERATURE RECE IVED .

Aids in Practical Geology , Cole : Griffin
,
London . Text-book of Botany , V ines

Sonnenschein ,
London . Text-book of M ineralogy, Dana : W iley , New York . Cytologie

expér imentale
,
Labbé : Carre Naud

,
Par is . Allge-meinc Biologic , I . , Protoplasma

,

Kassowitz : Perles
,
W ien . Pfianzen -geographie, Schimper : Fischer , Jena. From

Matter to Man
,
Dewar : Chapman 8: Hall , London .

Studies from Yale Psychol . Lab .
,
vol . v. Report Australian Museum ,

1897 . Corn

wall County Counci l , Report Fisher ies . Study of the development of the Tuatara,
Denby Proc . Roy . Soc . Relations between mar ine an imal and vegetable l ife, Vernon
Mitt. Zool . Stat. Neapel. Birds from Sierra Nevada de Sta Marta, Bangs : P roc. Biol .

Soc.
,
Washington . Ru ins of i chmook , Thompson : Field Columbian Mus. Publ . , 28 .

Half-century of Evolution , Packard : P roc. Amer . A ssoc. Report on Chillagoe m in ing
distr ict, Jack : Geol . Surv. , Queensland . Relations between Hybr id and Parent forms

of Echinoid. Larvae
, Vernon : Phi l. Trans .

Amer . Geol . , Jan . , Feb . ,
March , Nov. Amer . Journ . Sci . , Oct . Amer . month .

M icr . Journ .
,
Sept. , Oct. Amer . Nat. , Oct. Bolletino del Natural ista, 10 ; Botan .

Gazette, Oct . Feui lle des jeunes Nat.
,
Nov . I rish Nat . ,

Nov .
,
Oct. Scot

,
Geogr .

Mag , Nov. Timehri
,
XI I . ,

1 Trans . P erthshire Soc .
,

6 V ictorian Nat. , Sept . and

Oct . ; W estminster Rev .
,
Nov . ; Journ . Conchol . , Oct. (vol . i x . , No. 4 ; Journ .

School . Geogr .
,
Oct. , Nov. Knowledge, Nov. L iterary D igest, Oct.

,
8, 15 , 22 , 29

Nov . 5 ; Naturae Novit
,
Oct. , No . 1 8, 19 , 20 ; Naturaleza (Mexico) (2) I I . , I I I .

Natural ist, Nov . Nature, Oct. 20, 27 , Nov . 3, 10, 1 7 Nature Notes, Nov . ; Natur en ,

Oct -Nov . Proc . R. Soc . V ictor ia, XL ,
1 P lant W or ld, Oct . ; Psychol . Rev. , Nov .

Review of Reviews, Oct. , Nov. Revue Scicnt . , Oct. 22, 29, Nov . 5 , 12, 19 Riv . I tal .
Sc . Nat. ,

Nov .
-Dec . ; Sc ience, Oct . 7 , 21 , 28, Nov. 4, 1 1 ; Scientific Amen , Oct . 8, 15 ,

22, 29, Nov . 5 , 1 2 Scot . Med. and Surg . Journ . , Nov .
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The fol lowing appointments have recently been made — M iss Catherine A .Raisin , D .Sc . , the wel l-known petrologist, to be Vice-Pr inc i pal of Bedford Col lege
for Women

,
London C. B . Crampton , M.B. of the Un iversity of Edinburgh , to be

assistant-keeper in the geological department Of the Manchester Museum, in suc

cession to H . Bolton Prof . C. Chun to be professor of zoology at Lei p z ig Prof.

W . Kukenthal to be professor of zoology at Breslau ; Dr Conrad Kel ler Of the

Polytechnicum ,
Z iirich

,
to be fu l l professor Of zoology D r H . E. Ziegler

,
of Frei

burg
,
i/B,

to be professor of phy logeny at Jena Dr C. A . Kofoid to be assistantprofessor of zoology at the Un iversity of I l l inois Wal lace Craig to be assistant
in the State Laboratory of Natural History at the I l l inois Biological Station
E. B . Forbes to be field-entomologist of the I l l inois State Laboratory of Natural
History J . H. M‘Gregor to be assistant in zoology at Columb ia Un iversity, NewYork ; G . M . Holman as ass istant in b iology at the Massachusetts I nstitute of

Technology ; Dr B . Moore, of Un iversity Col lege Hosp ital
,
to be professor ofphysiology in the Yale Medical Schoo l ; Dr A lbert Matthews to be assistantprofessor Of phys iology at Tufts Col lege ; D r Simon F lexner to be professor ofpathological anatomy at Johns Hopkins Un iversity ; Dr Joseph Pr iestly to be

teacher of hygiene in the Br itish I nstitute of Preventive Medic ine ; Dr J . P .

Hy lan to be assistant professor of psychology at the Un iversity of I l l inois ; A lbertGai l lard to be director of the L loyd Herbar ium at Angers ; C. W. Young to be
assistant in botany at the Un iversity of I l l inois ; James Pol lock

,
Ham i lton T imberlake, and Jul iaW . Snow to be instructors in botany at the Un iversity Of M ich igan ;F . O . Grover

,
of Harvard, to be instructor in botany at Ober l in Col lege

,
Granvi l le.

Ohio.

DR FREDR I K W I LHELM CHR IST IAN ARESCHOUG has resigned the professorsh i p
Of botany at Lund Un iversity .

PROF. E. B . W I LSON, of Columbia Un iversity , has recen tly recovered from a

ser ious i l lness
,
and w i l l spend nex t year in trave l and research abroad.

PROF. FL INDERS P ETR IE has presented to the Museum of Anatomy and Anthro
pology at Cambr idge

,
n ineteen cases of sku l ls and bones from his excavations at

Hieraconopol is. These include remains of the prehistor ic and earl iest dynastic
races in Egypt.
LORD WALSINGHAM

,
High Steward of the Un iversity of Cambr idge, has offered

a second medal
,
in bron ze

,
for spec ial ly mer itor ious essays in biology which do not

obtain the Walsingham gold medal .
THE Un iversity of Sydney is to be affi l iated to that of Cambr idge, and students

in arts or sc ien ce who have pursued a certain course at Sydney w i l l be adm itted
to the usual pr ivi leges of affi l iated studen ts.

DUR ING the absence of W . H . R . Rivers w ith Prof . Haddon ’
s Exped ition

,
the

course in exper imental psychology at Un ivers ity Col lege, London ,
is being

d irected by Mr E. T . D ickson .

PROF . J . W . TRA I L L is to be director of the Cru ickshank Botan ical Garden at

Aberdeen Un ivers ity .

MR BRIGGs S. CUNN INGHAM,
O f Cinc innati, has given towards the

erection of a bu i lding for biology and physics at Cin c innati Un iversity .

WE learn from Science that the U .S. F ish Comm iss ioner has presented Cornel lUn iversity w ith a col lection of fresh -water and salt-water fishes, number ingbetween four and five hundred thousand spec imens. The col lection
,
in so far as
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it consists of l iving fishes
,
w i l l be of great value not on ly to the zoological depart

ment
, but also to the Col lege of Forestry

,
in wh ich a course in p isc icu lture and

venery is to be introduced . Dupl icates Of this col lection are to be presented to

other insti tutions.

PROVOST HARR ISON, of the Un iversity of Pennsy lvan ia, has been electedpres ident of the Wistar I nstitute of Anatomy
,
in succession to the late Dr

I Villiam Pepper .

THE Br itish I nstitute of Preventive Medic ine has recently assigned a large
laboratory at Chelsea to research and teach ing in techn ical bacter iology it w i l l
be named the Hansen Laboratory and be under the d irection of D r G . Harr is
Morris. The formal Open ing Of the Institute w i l l take place ear ly next year .

ACCORDING to Science, the Un iversity of Pennsy lvan ia and the A cademy of
Natural 7Sc iences have received from A laska near ly spec imens

,
secured

near Point Barrow by an ex pedition under the management of E. A. M‘I lhenny
of Lou isiana, fitted out and conducted by N . G . Bux ton of Ohio and IV. E.

Snyder of W isconsin . The zoological and botan ical spec imens go to the

Academy, the ethnological to the Un iversity .

MR A LAN OWSTON of Yokohama has recently sent to th is country a

magn ificent col lection of hexactinel l id sponges from the seas of Japan . Most of

these have been purchased by the Trustees of the Br itish Museum,
but a fair

number have gone to Oxford. Among the spec imens are many studied bv

Professor Ijma for the monograph that he is wr iting on the group .
MR M ICHAEL LAKIN ’S donation of a large L iass ic I chthyosau rus to the Br itish
Museum,

already announced in these pages, has necessitated a cons iderable re

arrangement of the ex isting col lection . We understand that the Old cases are to

be removed
,
wh i le the fine slabs con tain ing these fossi ls w i l l be s imp ly covered

with glass and exh ibited upon the wal l . Space is to be gained by raising a
number O f the spec imens above the top of the present wal l-cases.

DR JONATHAN HUTCH INSON
,
whose educational museum at Haslemere is wel l

known ,
is starting a sim i lar establ ishment at his native town of Selbv in York

shire. The bu i lding has already made considerable progress.

ON October 5
,
a new natural h istory museum was Opened at K ing W i ll iams

Town
,
Cape Colony.

THE U .S. Department of Agr iculture has sent Mr M . A . Carleton to Russia to
study cereals .

THE New York Botan ical Gardens makes rap id progress. The museum bu i ld
ing is complete up to the second storey

,
the skeleton of the whole being in place .

The planting of the border w i l l
,
says Science, be completed dur ing the autumn .

This wi l l be about two m i les long
,
and w i l l contain some three hundred and fifty

var ieties of trees and shrubs .

A F I FTH International Congress of Hydrology
,
Chinatology , and Geology washeld at Luttich from September 25 to October 3 .

THE Si xth International Otological Congress w i l l be held in London at the

Hal l of the Royal Col leges of Physic ians and Surgeons, from August 8th to 12th
of nex t year . The last meeting of the Congress was held three y ears ago atF lorence, under the pres idency of Professor Graz z i .

THE I n ternational Conference on the Bibl iography of Sc ientific L iterature
met at Bur l ington House

,
London , in the rooms of the Soc iety of Antiquar ies on

October 1 1 -1 3 . I t was attended by the fol low ing delegates — Austria, Professors
L . Boltzmann and E. Weiss Belgium , Cheval ier Descamps and Messrs P . Otlet
and H . La Fon taine France, Prof. G . Darboux

,
Dr J . Den iker , and Mr E .

Mascart Germany, Prof. K le in of Gottingen Hungary , D rs A . Hel ler and
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T . Duka Japan , Prof. E. Yamaguch i Mex ico, Sefior Don Franc isco del Paso y
Troncoso ; Nether lands

, Prof . D . J . Korteweg ; Norway, Dr J . Brun chorst ;
Sweden , Dr E . W . Dahlgren ; Switzer land, Drs J . H. Graf and J . Bernou l l i ;Un ited K ingdom

,
Sir John Gorst

,
Professors M . Foster

,
A . W . Rucker, and

H . Armstrong
,
Sir Norman Lockyer and Dr L . Mond ; Un ited States, Dr C.

Adler Cape Colony , Mr R . Tr imen India
,
L ieut.

-General Sir R . Strachey and

Dr W . T . Blanford ; Natal
,
Sir Walter Peace ; New Zealand, Hon . W . P .

Reeves ; Queen sland, Hon . Sir Horace Tozer . The ch ief dec isions were : that
the catalogue be publ ished in the double form of cards and books ; thatgeography be l imited to mathematical and physical , exc luding pol itical and
general geography that a separate schedule be provided for each of the fol lowing
branches of sc ience

,
— Mathematics, Astronomy, Meteorology , P hysics, Crystal

lography , Chem istry , M ineralogy, Geology ( inc luding Petrology), Geography ,
Palaeontology , Anatomy, Zoology, Botany , Phys iology , ( inc lud ing Pharmacology
and Exper imental Pathology), Bacter iology, Psychology , Anthropology ; that
I tal ian should be added to the l ist of languages not requ ir ing translation ,

the

others being Engl ish
,
French

,
German

,
and Latin . The fol low ing were appointed

a Provisional International Comm ittee — Professors Armstrong
,
Descamps

,Foster
,
Poincare

,
Riick er

,
Waldeyer, and Weiss, and Dr S. P . Langley ; the

delegates were requested to organ ise local comm ittees in their respective
countr ies, to discuss matters connected with the catalogue

,
and to report within

six months to the comm ittee just mentioned ; and this comm ittee is to

frame a report not later than July 31 , 1899 . A s regards future working, there is
to be a Central Bureau with a D irector, and as many Regional Bureaux as can be

persuaded to act ; these are the workers. But there are to be I nternational
Conventions held in 1905

,
1910, and every tenth year afterwards, to reconsider

and
,
if necessary, revise the ru les now drawn up. There is also to be an

I nternational Counc i l
,
wh ich shal l meet in London once in three years at least

this is to be the supreme author ity over the Central Bureau . I t is recommended

that the International Coun c i l shal l appoint for each sc ience inc luded in the

catalogue five persons to form an I nternational Comm ittee of Referees, so far as

possible represen tative Of the constituent regions. I t shal l be the duty Of the

director of the Central Bureau to consu lt the appropr iate comm ittee or com

mittees
,
by correspondence or otherw ise

,
on all questions of c lass ification not

provided for by the catalogue regu lations ; or
,
in cases of doubt

,
as to the

mean ing of those regu lations. There are a good many more cumbrous ru les, but
those we have last quoted are about enough to wreck any scheme less difficu lt and
less enormous than the present one. I t is to be hoped that the director w i l l not
do his “duty, but go ahead.

THE Royal Soc iety has awarded its medals as fol lows —Cop ley Medal , Sir
W i l l iam Huggins ; Royal Medals, Rev . John Kerr and Mr Walter Gardiner ;Rumford Medal

,
Prof. O l iver Lodge Davy Medal , Prof. Johannes VVislicenus

Darwin Medal
,
Prof. Kar l Pearson .

GENERAL regret is felt that Sir John Evans shou ld have found it necessary to
resign the treasurersh i p of the Royal Soc iety . Regret has also been expressed
that the Coun c i l shou ld not have found a more em inentman of sc ience than Mr

A . B . Kempe
, the mathematic ian

,
to succeed h im .

THE M ineralogical Soc iety, at its ann iversary meeting on November 15 ,
elected the fol low ing officers for the ensu ing year — Prof . A . H . Church , president ;
P rof. G . D . Liveing and Dr Hugo Mul ler

,
vice-presiden ts.

THE late Mrs Stainton has bequeathed to the En tomological Soc iety , London“

,

such entomological works from her husband’
s l ibrary as were not already in itspossession . Many of these are old and scarce.
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to forms of capsu les and their dehiscences ( i i i) Coast erosion in SE . England
( iv) Mar ine organ isms as transparent lantern -sl ides. Those wi l l ing to hel p th is
excellent project shou ld commun icate with Mr H . E. Turner

,
2 Bouver ie Road

West
,
Folkestone . Another proposal is the format ion of a postal magaz ine c lub,

whereby members w i l l doubtless be made acquainted w ith at least the titles of

many magaz ines, but wh ich wi l l probably tend to lower the c ircu lation of some

publ ications yet further. I t is an examp le we scarcely wish to see fol lowed.

The next Congress wi l l be held in Rochester early in June 1899 under the

presidency of W. Wh itaker .

TH E Hu l l Sc ientific and F ield Natural ists’ Club Opened its w inter sess ion on

October 12
,
with a paper by F . W . Fierke, its treasurer, on The anc ient meres of

Holderness and their Contents.

” Subsequent papers have been by J . Hol l ing
worth on Publ ic Health

,

”
by Rev . H . P . Slade on OurWater Supply .

”
Among

forthcom ing items we note J . R . Boy le on The organ isat ion of an Engl ish
Manor

,

”
and J . J . Marshal l on The Mosses of the East Riding.” I t is satisfac

tory to see how many papers are careful studies of local subjects rather than thegeneral ities so dear to many soc ieties of the kind . The president is R . H. Phi l i p
the secretary, T . Sheppard, 78 Sherburn Street, Hu l l .
RECENT papers read before the Oxford Un iversity Jun ior Sc ientific Club havebeen by Dr Gustav Mann On the Or igin of L ife,” and by Mr A . D . Darbishire

On Natural Selection among Lep idoptera.

” The Transactions of the C lub are
now issued separately from the notices of meetings, and w i l l be sent to l ife
members post free for one year for three shi l l ings. No. 5

,
recently received,

contains a “Prel im inary note on changes in the gland cel ls of Drosera produced
by various food mater ials,” by L i ly H . Hu ie

,
and a paper on Turpentin ing [i .e.

obtain ing turpentine from trees] in the Southern States [of by H. E.

Stapleton .

THE Sheffield L iterary and Philosophical Soc iety have presented Dr H. C.

Sorby w ith his portrait, by Mrs M . L . Wal ler
,
in celebration of his fifty years’

connection w ith the soc iety (1847
THE Br itish Mycological Soc iety held its second annual meet ing in Dubl in ,

September 19-24. Excurs ion s were made to Howth
,
Powerscourt

,
Brackenstown

near Swords, the woods of Avoca
,
Lucan

,
and Dunran . These resu lted in an

addit ion of si xteen spec ies to the fungus flora of Dubl in and W icklow ; a l ist
w i l l appear in the December number of the I rish Naturalist. Dr P lowr ight

, pre

eident for the curren t year , del ivered an address
,
discussing certain fungi figured

in Cooke’s I l lustrations .

” Papers were read by Messrs Wager
, Crossland,

M‘Weeney, SOppitt, and Rea.

ON Oct. 18, Dr John W i l l iam Toore was elected pres ident
,
and Dr W . J .

Smy ly vice-president, of the Royal Col lege of Phys ic ians in I reland for the
ensuing year .

THE Natural ists’ Soc iety of St Petersburg has erected a new biological
station on Lake Bologoy ; it is spec ial ly intended for the study of plantp lankton .

THANKS to agitation begun by the Fie ld Natural ists’Club of Victor ia, W i lson ’
s

Promon tory in that Colony has been proc laimed a national park for the pre
servation of native fauna. Th is Club is also doing its best to suppress the
ruthless destruction of the wattles (acac ias) for the sake of their flowers. The

subject has also been taken up by the Austral ian Natives Assoc iation .

THE Sc ien tific A l l iance of New York consists of the Torrey Botan ical Club,
the New York M icroscop ical Soc iety, the New York Section of the Amer ican
Chem ical Soc iety , the New York M ineralogical Club, the Amer ican Mathemati

cal Soc iety, the L innean Soc iety of New York , and the New York Entomologi
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cal Soc iety . I t is to be hoped that some day the A l l iance w i l l have a bu i ld ing of
its own

,
for at present these soc ieties have to meet at var ious bu i ldings in the

c ity .

THE fourth annual meeting of the Botan ical Soc iety of Amer ica, held at Boston ,

under the pres idency of D r N . L . Br itton
,
on August 19 and 20

,
was most success

ful . Prof . L . M . Underwood was elected pres ident for 1899. The address of

Prof. J . M . Coulter, the retiring p res ident, was on “The or igin of Gymnosperms
and the Seed Hab it,” and has already appeared in Science. The other papers
Of interest to our readers were “On Sporogenesis in Arisaema

,

”
by Prof. G . F .

Atkinson ;
“ Symbiotic Saprophytism,

by Prof . D . T . Macdougal ; “Sporo
genesis in Trillium

,

” by Prof . G . F . Atkinson Structure and development of
the Centrosphere in Corallina,

”
by Dr B . M . Davis ; “ Relations between theForest F lora and Geological Formations in New Jersey, by Dr Arthur Holl ick “Notes on the Ferti l isation of the wh ite P ine,” by M iss M . C. Fergusson ;

A Helianthu s from Long I sland
,

”
by Dr N . L . Br itton Tetradformation in

Tsuga,” by W . A . Murr i l l and A fossi l moss from the State Of Wash ington ,”by Mrs Br itton and Dr Hollick .

THE Amer ican Forestry As soc iation , we learn from Science, held a meeting
from August 23 to 25 , at Boston . Reports were presented by var ious States
as to the cond ition of the forestry movement. The most important feature of

the meeting was the discussion of the aims and objects of the newly-establ ished
State Col lege of Forestry at Cornel l , by its director, Dr Fernow . Science prom ises
to pr int h is address in ful l .

THE Comm ission appointed by the Colon ial Ofli ce and the Royal Soc iety to
investigate the mode of d issem ination Of malaria w ith a view to devising means

of preventing the terr ible mortal ity wh ich now takes p lace among Eu ropeans
residen t in trop ical and sub -trop ical c l imates w i l l consist of Dr C. W . Dan iels

,
of

the Colon ial Med ica l Service, Br itish Gu iana D r J . W . W . Stephens
,
former ly

Lawrence Student in Pathology and Bacter iology at St Bartholomew
’
s Hospital

and Dr R . S. Chr istophers, of Un ivers ity Col lege, L iverpool . Dr Dan iels w i ll
proceed at first to Calcutta, where he wi l l acquaint h imself practical ly w ith the
remarkable work wh ich Surgeon-Major Ross, of the Indian Medical Service, is
carrying on into the relation of mosqu itos to the dissem inat ion of malar ia. Drs

Stephens and Chr istophers w i ll spend some time in Rome study ing malar ia.

Subsequently the Comm issioners w i l l meet at Blantyre, Br itish Central Afr ica .

A COMMISSION— consisting of Dr Thomas R . Fraser, Professor of Mater ia
Med ica and Cl in ical Med ic ine at Edinburgh Un iversity (president) D r W r ight,
Professor of Pathology at the Army Med ical School , Netley Dr Ruffer, who hasbeen for some time head of the Egyptian San itary Department at Cairo ; and
two officers of the Indian Civi l Service, Mr J . P . Hewett, and Mr A .

Cum ine, both of whom have had much to do w ith recen t plague affairs in India
has been appointed to report on the fol lowing matters concern ing the p lague in
India : (1 ) the or igin of the different outbreaks ; (2) the manner in wh ich the
disease is commun icated ; (3) the effects of certain p rophylactic and curative
serums that have been tr ied or recommended. The Comm ission reached Bombay
towards the end of November .

MR E. W . L. HO LT has been appointed by the Royal Dubl in Soc iety to make
researches over a per iod of five years on the l i fe-h istory of the mackerel . A ship
is be ing fitted up as a floating laboratory at Berehaven wh ich w il l be Mr Holt’s
headquarters .

HAMBURG has founded at Freihafen a station for the protection Of p lants
against injur ious insects introduced from abroad, and against plan t-d iseasegeneral ly .
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THE half-year ly report of the inspector for the eastern sea fisher ies d istr ictjust issued

,
states that the fish ing dur ing th is season has been much above the

average. The r igid enforcement of the regu lation against taking unders i zed
shel l fish has benefited the fishing

-grounds. The chief offenders in th is respect
are the lobster and whelk fishers

,
whose practice it has been to use undersi zed

crabs for bait . At one p lace alone the destruction of undersi zed edible crabs for
th is purpose has been upwards of in each day’s fish ing, and the number of
‘
unsi zeable ’

crabs destroyed along the Norfolk coast has been greater than the
whole number of ‘

si zeable crabs landed . The wholesome effect of prosecutions
and convictions, and the in creased effi c iency of inspection dur ing recent years, is
shown by the fact that “all the fishermen report that the ground contains more
smal l crabs than have ever been seen by them before .

CANADA is to have a floating biological station in the Gu lf of St Lawrence for
at least five years, and the Government of the Dom in ion has appropr iated £ 1400
for the purpose. The board of management consists of Prof. E. E. Pr ince,
d irector Professors D . P . Penhallow and E. W . MacBride, of McGill Un iversity
Prof . Ramsay Wr ight, of Toronto Un ivers ity ; Prof . L . W . Bai ley, Of the U ni

versity of New Brunsw ick ; Prof . A . P . Kn ight, of Queen
’
s Un iversity ; and

Rev . V . A . Huart
, of Laval Un iversity . . For the first year the laboratory wil l be

on the south shore of Prince Edward I sland, and w i l l be moved annual ly . I t is

hoped that active work may begin ear ly in 1899 .

MR GEORGE MURRAY, Keeper of the Botan ical Department of the Br itish
Museum,

has organ ised an expedition for the study of intermediate ocean depths.

W ith the aid of the Royal Geographical Soc iety , the Drapers’ Company, and theF ishmongers’ Company, he chartered the ss. Oceana,
”
which was fitted w ith

deep -sea gear by the Si lvertown Telegraph Cable Company . Mr Murray is
accompan ied by two of his col leagues

,
J . W . Gregory andV. H . Blackman ,

as wel l
as by Dr Sambon ,

J . E. S. Moore
,
and Percy H igh ley, the last-mentioned act ing

as artist. The steamer, after some delay from fogs, left the Thames on November
16 , and proceeded d irectly to the west coast of I reland, where work was begun at

the edge of the 100-fathom platform,
about thirty m i les west of D ingle Bay . I t

was intended to steam slow ly for about 10 degrees westward, making continuous
Observations w ith a vertical chain of tow-n ets

,
wh ich wou ld gradual ly be lowered

until , w ith a length of 2000 fathoms
,
the ser ies wou ld inc lude 38 nets . Thus the

difference between the faunas of d ifferent depths in the same part of the ocean

can be estimated by compar ing the contents of the nets. Exper iments w ithvar ious forms of self-c losing nets w i l l be made for the sake of compar ison .

Soundings and observations of temperatures w i l l be taken , and there may be
opportun ity for some deep-sea trawl ing.
A DETA I LED natural h istory survey of the long sand-bank known as the NorthBul l
,
in Dubl in Bay, recently undertaken by Messrs Praeger and Halbert, is, says

the I rish Naturalist, turn ing out unexpectedly interest ing from a zoological point
of view

,
as th is apparent ly inhosp itable spot has already y ielded several additions

to the I r ish fauna.

MR JOHN S. BUDGETT has started for the Gambia, under the instructions of
the Zoological Soc iety of London ,

in order to gather information concern ing thelarger mammals of the colony , and to make zoological col lections, espec ial ly of

the fishes.

THE fol low ing telegram has been received from Dr J . Stadl ing, who was sent
by the Swed ish Geograph ical Soc iety to search for Andree. I t is dated I rkutsk,
November 2 There being no telegraph in Siber ia north of I rkutsk

,
I am

send ing th is note by messenger up the River Lena to that place for telegraph ic
d ispatch . We are now

,
on September 15 , at the Lena delta, having been pursu ing
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CORRESPONDENCE
THE CLASSI FICATION OF BUTTERFL IES

IN brief_reply to your note on page 298
,
vol . xiii . , I wou ld state that the parity of

spec ialisation in the feelers of the Papilion idae and Nymphal idae does not necessarily
author ise the association of the groups. I have not separated the Papilion ides (Parnas
siidae and Papilion idae) upon any characters of spec ial isation , but upon a fundamental
divergence in the structure of the wings, such a d ivergence as indicates, in my Opin ion ,

3. distinct phylogenetic l ine and is plain ly avai lable for taxonom ic purposes . The gist
of my artic le in Natu ral Science and of that in the Proceedings of the American Philoso
phical Society is, that parallel spec ial isat ions in any one organ do not authorise assoc ia
tion ,

since they have been independently acquired . Rank is a relative conception .

I do not c laim that the Papi lionides should outrank all the other butterfl ies
,
but I do

c laim that they cannot be logically interpolated between any of the groups of the otherbutterfl ies , a mode of classification as old as Roesel , revived by Bates , D istant , Scudder ,
Renter , and others . This interpolation cannot take place because the Papilion idespossess , in vein i x . of primar ies

,
a morphological character unshared by all the otherbutterfl ies , which again have in common a loop-like appendix to vein vii . -at base

(vein vi i i . This appendix fades out by disintegration in certain m inor groups . I t is

also shared by the more spec ial ised and larger groups of the moths . The butterfl ies are
therefore probably dichotomous

,
and I expect the phylogeny of the Papi lion ides is to be

sought for in the Tineides . The two groups of diurnals have attained their character as
day fl iers by different routes .

My critic ism of Dr Jordan ’

s investigations is
,
that, valuable as they are as a. con

tribution to the morphology o f the feelers , they are valueless for taxonomy and phylogeny . I do not regard the spec ial isations of the veining, which takes a paral lel direction
so far as concerns the radiirs and its branches in the Lycaen idae and P ier idae, as any
warrant for the assoc iation of these fami l ies. And I must naturally Object to having my
c lassification of the butterfl ies into two major groups, viz . , Papilion ides and Hesperiades ,

critic ised upon the bas is of coinc idences in spec ial isation of certain organs common toboth groups . The Papi lion ides possess an important part of an organ which the otherbutterfl ies want. Spec ial isations come in afterwards , as when I Show that the Parnas
sians are more spec ial ised than th e Swal lowtai ls, and that therefore we should com

mence our l ists with Apollo and kindred butterfl ies . A . RADCLIFFE GROTE .
ROEMER MUSEUM,

H I LDESHE IM, 7ih November 1 898.
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