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I

FLORA OF NEW PROVIDENCE AND ANDROS

with: AN ENUMERATION OF THE PLANTS COLLECTED BY JOHN I NORTHROP AND

ALICE :R. NORTHROP, IN 1S90

By Alice R. Northrop

\

Introduction

During the latter part of 1889, a report of the work in the

Bahamas of the Danish botanist. Baron Eggers, was received at

the herbarium of Columbia University and w^ith it a letter from

Sir William Thiselton-Dyer, expressing a hope that American

botanists would continue the exploration. My husband, Dr. John

I. Northrop, Instructor in Biology at Columbia University, was at

that time contemplating a southern trip for the purpose of study-

ing and collecting marine invertebrates. Sir William Thiselton-

Dyer's letter was brought to his notice and the result was that a

Bahaman trip was planned with both objects in view. Over six

months were spent on the islands, from January to July, 1890.

Of this time two months were passed on the island of New Provi-

dence, where the time was mainly taken up with zoological work,

and the remainder on Andros, where the most interesting plant

collections were made.

In order to understand properly the distribution of the plants

and the relations of the flora, it will be necessary to give a general

idea of the position and conformation of the two islands visited.

New Providence is one of the smaller islands of the group, being

only about twenty miles long and seven wide. It lies on the

northern edge of a portion of the Great Bahama Bank. Nassau,

the seat of government and a well-known health resort, is situated

on the slope of a ridge that runs along the northern shore of the

island. The highest point of this ridge, Fort Fincastle, is about

Memoirs Torrey Botanical Club, Volume 12.
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2 Flora of New Providence and Andros

one hundred feet above sea-level From here one has an excel-

lent view of the city and harbor, the latter protected by the narrow

outlying cays known as Hog Island, Long Island or Quarantine,

and farther seaward, Salt Cay. In the opposite direction^ a low,

level country, covered with trees and dotted here and there with

cocoanut groves, stretches away to the Blue Hills.

Roughly speaking, the physical features of New Providence

may be described as a rocky ridge, about one hundred feet above

sea-level at its highest part, extending along the north side and

covered with a growth of angiospermous trees and shrubs ; a low

central plain out of which rises a second ridge, the Blue Hills, is like

the first, but narrower and lower; then a slightly undulating region

covered with the Bahama pine, extends to the low and swampy
south shore. The depressions of the central plain are occupied

by two quite large bodies of brackish water, Lake Cunningham

and Lake Killarney. The latter is the larger and contains numerous

manirrove islets.

The rock of both islands is of aeoh'an formation ; it is very

hard at the surface but becomes so much softer below that it is

sawn into blocks for a building stone. The surface erosion is

most striking and characteristic. In many places the rocks are

fairly honeycombed with holes, pits and cavities of all sizes; often

sharp, jagged points project, making walking extremely difficult.

The largest of the pits are locally known as " banana holes " be-

cause they usually contain considerable earth in which the people

plant their bananas. They vary greatly in size and shape ; the

majority being probably from eight to ten feet in diameter ; they
are occasionally twenty feet in depth but are usually much shal-

lower.. Their sides are often lined with delicate ferns, many of
which grow nowhere else.

There is little or no soil. Mark Catesby, the first naturalist

to visit the islands, wrote in 1754 :
'• Ihe Bahama Islands may

not only be said to be rocky but are in reality entire Rocks, hav-
ing the surface in some Places thinly covered with a light Mould
which in a series of Time has been reduced to that Consistence
from rotten Trees and other Vegetables. Thus much of the Char-
acter of these Islands being considered, one would expect that
they afforded the disagreeable Prospect of bear Rocks : But on
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the Contrary they are always covered with perpetual Verdure and

the Trees and Shrubs grow as close and are as thick cloathed

with Leaves as in the most luxuriant Soil/' In some places the

soil is reddish and this is considered the most fertile.

Six weeks of our stay were spent at Ryswick, a country place

that we rented on the shore about three miles east of Nassau.

Although the greater part of this time was given to the zoological

work, still between times we collected over two hundred species of

plants, crossing the island several times and exploring it in many
directions. The collection, of course, included many cosmopolitan

weeds and introduced plants that were found in Nassau and its

environs. Among the latter, growing commonly about the city

were the glossy-leaved almond tree {Ttrniinalia Catappd)^ the

graceful Spanish cedar {Casiiarina eqitisetifolia), the buttressed

ceiba or silk-cotton tree, the sand-box tree [Htira a-epitans)^

and the beautiful flamboyant {Poinciana regia\ with its fern-like

foliage.

Having completed the zoological work that had been planned^

we made a diligent study of the chart, and finally decided to visit

Andros next as the largest and least known of the islands and the

one from which no botanical collections had ever been made.

Although the nearest part of Andros is only twenty-five miles

from New Providence, we could get but little information con-

cerning it until we met Mr. Alexander Keith, of Edinburgh, who
had a sisal plantation on Andros. To him we were indebted for

many favors both at this time and later. A ''norther" delayed

our sailing for ten days, but we finally reached Andros March 14,

and remained there until July 3.
I

Andros is by far the largest island of the group, being nearly

one hundred miles long and forty or fifty wide in its broadest part

and having an area of over nineteen hundred square miles. It is

in reality not one island but a group of islands, the larger north-

ern portion being separated from the southern and central parts.

by shallow channels known as "bights." There is a northern, a
middle and a southern bight but they are so filled with cays that

the whole archipelago, as it might be termed, is called by the gen-

eral name of Andros. In its prominent physical features, Andros
resembles New Providence, although its greatest length runs north

1



4 Flora of New Providence and Andros

and south instead of east and west, as in the case of New Provi-

dence. It has a rocky ridge extending along the east coast, except

at the extreme southern end, extensive pine barrens in the interior

and low mangrove flats on the opposite side. On Andros, how-

ever, the last cover a much greater portion of the island and con-

stitute its most characteristic feature. The local name of this

region is ^' swash," a most appropriate term, as in wet seasons it is

half under water. The pine belt is always spoken of as the *' pine-

yard " and the hardwood growth on the rocky, elevated portion

is called *' the coppet."

The pines are most abundant on the northern part of the island

and at the extreme southern end below Grassy Creek where the

rocky ridge is wanting, there were said to be no pines. None could

be seen from the shore but we did not cross the island so far

south. At NicoFs Town, the most northerly settlement, the belt

of coppet is only about three quarters of a mile wide ; the pine-

yard then begins and extends to the swash on the other side.

At Conch Sound, a few miles south of Nicol's Town, the pines

come down to the eastern shore, but below Mastic Point, the next

settlement, the belt of coppet becomes much wider. The swash

is more extensive than the other two regions put together and

covers hundreds of square miles ; next in extent are the pine bar-

rens, while the coppet is scarcely more than a comparatively nar-

row belt or fringe along the east coast. The pines sometimes
extend in long points far out on the swash.

Numerous creeks drain the island, the majority being on the

east side
;

in very wet seasons there is said to be water communi-
cation between those of the east and west side. The creeks

are generally narrow and winding but they occasionally spread
out into lake-like expansions in the interior. The largest of these

lakes are on the west side near Wide Opening. A number of the
creeks are fresh at their source.

All the settlements are on the east side with the exception of a
small one at Red Bays on the northwestern end of the island.
Nicol's Town is one of the largest and when we were there had
about three hundred inhabitants. At the time we visited Andros
there were but seven white people on the entire island. There
were no roads and communication between the settlements was
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entirely by water, the reef making a safe channel for small boats

all along the eastern coast. The west coast is exceedingly shallow,

so much so that our boat, drawing only about two feet of water",

had sometimes to anchor a quarter of a mile from the shore.

Even at the edge of the Great Bahama Bank, sixty or seventy

miles further west there are but three or four fathoms of water.

The only visitors to this coast are the *' spongers/*

During the four months spent on Andros, we explored it

quite thoroughly, crossing it several times and almost circum-

navigating it, making stops at the various settlements on the way

or camping out on the west side where there were no settlements.

From one to six weeks were spent at each of the following places :

NicoFs Town, Conch Sound, Mastic Point, Fresh Creek, Lisbon

Creek, and Deep Creek on the east side, and Red Bays on the west.

We sailed through the northern and middle bights and partly

through the southern and penetrated the following creeks, most of

them to the head of navigation for a rowboat : London, Stafford,

Fresh, Lisbon, Deep, and Grassy creeks on the east ; Loggerhead

and Big Cabbage creeks and Wide Opening on the west.

Botanical Regions

The following botanical regions, each with markedly charac-

teristic plants, were well defined on both islands : First, the mari-

time or coast flora of the northern side of New Providence and the

east side of Andros. These shores were rocky with scattered sandy

beaches. The following plants were common on both islands :

The sea-grape' [Coccolobis iivifera), the buttonwood {Conocarpus

ercctii)^ the sandfly bush {RhacicalHs rupcstris)^ and Struiufia mart-

tivia. The wild sapodilla {J\fivmsops dissectd)^ Joe-bush {^Jacquiuia

KejCTisis), Cordia Scbestena, Borrichia arborescens, and the ram's

horn {PitJiecolobiiini UnguiS'Lati)\\^\'^ always found near the shore,

while on the sandy beaches flourished the cocoa-plum [Chrysobal-

anus Icacd)y Scacvola Plitmicri^ Suriana luaritiuia, Tourncfortia

^?taphaIiodes,t\\c bay lavender {Ambrosia Jiispidd), Euphorbia buxi-
e>

folia
^>

obtusift

Second, the ** coppet," or growth of angiospermous trees and

shrubs found on the more elevated parts of the islands and on the
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rocky ridges. The highest elevation on either island was about one

hundred feet, but the ridge was in most places considerably lower

than this. On Andros, the highest point was near the center of

the island, at the mouth of the northern bight, marked as Salva-

dor Point on the charts but locally known as Bearing Point. The

surface erosion was much more marked on Andros than on New

Providence, In some places the rock was honeycombed with pits

of all sizes, in others it was covered with sharp, knife like projec-

tions. Banana holes were far more numerous. On both islands

the elevated ridges, covered with the " coppet," showed the greatest

amount of erosion. The trees most commonly met with were

the gum elemi {Bursera Swiaruba), the poison wood {Ali'topiuni),

the wild cassada [Dipholis salicifolia), the horseflesh {Lysiloma

pancifoliold), and the Madeira [Sivietcnia Mnhogani). As a rule the

trees were comparatively small, not more than a few inches in

diameter. The largest and tallest were seen in what was called

the " high coppet " near Deep Creek, Andros. One horseflesh

there measured five and a half feet in circumference at a distance

of four feet from the ground ; another six feet four inches, while

the largest mahogany seen was between two and three feet in

diameter. Common among the underbrush were the cockspur

thorn {Pisonia acnlcata), the chawstick {Gonania Doniingoisis),

hardhead {Phyllantlius epipkyllanthus), Erithalis friiticosa and Du-
ranta repens. Among the climbing plants the dream vine {Echitcs

nmbcUatd), Tnopteris rigida, and Ipomoca sbmata were common.
The coppet was usually quite difficult to penetrate, the trees being

mostly small and close together and the underbrush dense.

The third region was the "pine-yard" or pine barrens. This
was a comparatively level region occupying the interior of both
islands and covered almost exclusively with the Bahaman pine
{Piniis Bahamensis). Where the ground was a little elevated there
were small coppets or islands, as it were, of angiospermous trees

;

where it was lower and more moist, occasional clumps of palmetto
varied the monotony. The Bahaman pines are tall and slender
and do not branch until quite near the top. The tallest we saw
was about seventy or eighty feet in height and the largest was four
feet and nine inches in circumference. They do not grow close
together but are usually from ten to twenty feet apart even when
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small. A tall brake known as the " maypole'* {Pteridium cat/da-

tum) was very characteristic of the pine belt. It often formed

almost impenetrable thickets six or seven feet in height, while

at one place on Andros^ we found it growing nine feet in height.

The '*cinecord'* {^Acacia choriopliylld) was common in the pines as

were also, among the lower plants, Ascyriun hypcricoidcs, Tetra-

ygia bicolor, Linuin BaJiauicnse, Ernodca littoralis, and Vcrnonia^'<^

Balianicnsis, The showy sedge {^DicJiromcna coloratd) and the

purple orchid {Bletia vereciindd) were abundant in the pines and

were also occasionally found on the savannas. In many parts of

the pine barrens on Andros, there was no underbrush, nothing but

a coarse grass called ''bed-grass" (a species o{ Andropogoii),xtX\Q,\^d.

here and there by the crimson flowers of Ipomoca repanda. As

one approached the western edge of the pines, the ground became

less rocky the trees smaller and smaller, and the palmettos more

numerous until one finally emerged on either swash or savannas,

The savannas, constituting a fourth distinct botanical region,

were found only on Andros. They were level prairie-like

stretches, lying as a rule between the pines and the swash. They

were most common in the northwestern part of the island. The

ground was not rocky and was covered, for the most part, with a

coarse sedge called " saw-grass " [Cladiwn Ja??iaicensc)]\\h^rt were

also occasional clumps of palmetto or ''brier tree" {Terminalia

spinosay This region proved excellent botanizing ground and by

far the greater number of the plants found there were met with

nowhere else. Flavcria linearis. Polygala Boykinii, EustoDiaexalta-

turn, Aktris bractcata^ Gyrostachys tortilis, and Gcrardia purpurea

were common and in some places Liniodorum tuberosmn, Buchncra

elougata, and Samolus ebraeteatus.

The fifth plant region was the ^' swash." On Andros, this

region, as has been said, was very extensive and comprised hun-

dreds of square miles. Here the eroded coral rock, such a promi-

nent feature of the coppet and the pine barrens, was replaced by

soft, calcareous mud, in some places more or less hardened, in

others very soft. There were numerous ponds and lakes in this

region which we were told became connected in wet seasons,

making a network of waterways navigable by small boats for

many mil^s. We were there in a comparatively dry season and
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the ponds were very shallow, having about three inches of water

and eighteen indies of marl.

The scenery was monotonous and desolate. In many places,

as far as the eye could reach, the ground seemed perfectly flat and

covered with small mangroves, the salt-bush {Avicefuiia nitida), and

a low form of button-wood {Cowcarpus erectd), none more than a

few feet in height. The plants were in reality quite scattered and

a considerable distance apart, but seen at a distance the effect was

that of a smooth expanse of lawn. Here and there a dark line of

pines showed on the horizon or one caught the gleam of water, but

as a rule only clumps of palmettos or a few shrubs varied the

monotony. In some places, especially near the creeks, palmettos

were abundant, the most common being the ** silver thatch
'*

{Tlirinax Bahamcnsis) ; the *' hog cabbage *' {Cydospathe Northropi)

and the ''saw-tooth cabbage" {Panrotis Androsana) were occa-

sionally seen ; all were of small size. Toward the southern end

of the island, the mangroves sometimes attained considerable size

and then formed the most prominent feature of the landscape. This

desolate, uninhabited region is a paradise for water birds which

were found here in great numbers. The flamingoes were the most

interesting and these we often saw while on the west side of the

island.

I have described the botanical regions in such detail because

since we collected in the Bahamas, many of the localities we visited

have been destroyed, botanically speaking, by being cleared for

the cultivation of sisal. The work was just beginning when we
were there, a few sisal plantations having been started on both

New Providence and Andros. Several years later, thousands of

acres had been cleared and planted with sisal. For this purpose
both coppet and pine barrens were available but not the swash.
La

and

railroad even was bulk on Andros. It was confidently expected
that large fortunes would be made, but after three or four years'
trial these hopes proved to be visionary, and I have since heard
that many of the plantations have been given up and the land
allowed to lapse into its former wild state. It is highly probable,
however, that the flora of Andros has suffered more or less change



Flora of New Providence and Andros 9

through the extensive clearing and the probable introduction of

cosmopolitan weeds.

Previous Collectors

Mark

lantic coast from 173 I to 1743 and during that time made a trip to

the Bahamas, visiting New Providence and also touching inciden-

tally at Andros. Some of the plants he collected were figured in

his Natural History of Carolina, published in 1754. The next

record we have of Bahaman plants were the collections sent to

Sir William Hooker by Mr. Swainson between 1838 and 1842,

These were described by Grisebach and incorporated in his Flora

of the British West Indies published in 1864. Less than two

hundred species were there recorded from the Bahamas. Be-

tween 1880 and 1887, Mr. L. J. K. Brace, of Nassau, sent to

Kew througrh Governor Robinson a lar^e number of BahamanCltX VJV^V^XX.V^X XVW^^W^V^.. - *.*.j^

plants. A list of these has been incorporated in a Provisional

List of the Plants of the Bahama Islands, by Gardiner, Brace,

and Dolley, which was published by Dr. Dolley in the Proceed-

ings of the Academy of Natural Sciences of Philadelphia in 1889.

This list however is not always clear as to which are native

and which cultivated species, and in the majority of cases the place

of collection is not given. A small collection of plants made by a

Mr. Cooper were presumably sent to Dr. Torrey at Columbia

University, as they form a part of the Torrey herbarium. With

very few exceptions, all the above collections were made on the

island of New Providence.

In 1887, a grant was made by the British Association, for the

investigation of the Bahaman flora, and the Danish botanist, Baron

Eo-o-ers. undertook the work. He spent from November 1887. to

April 1888, in the islands and brought back 314 species. A few

were collected on Fortune Island and Long Island but the great

majority were from New Providence. Professor T. H. Herri ck, of

Johns Hopkins, visited

J
During

the winter of 1890-91, Professor Albert S. Hitchcock, of the Mis-

souri Botanical Garden, accompanied a party of naturalists, headed

by Dr. J. T. Rothrock, of the University of Pennsylvania, on an
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exploring trip through the Bahamas. Eleuthera, Cat Island,

Watling's Island, Crooked and Fortune islands, and Inagua were

visited as were also the islands of Jamaica and Grand Cayman.

The report of the plants collected was published in 1893 by Pro-

fessor Hitchcock in the Report of the Missouri Botanical Garden.

The total number of plants there noted from the Bahamas was 3S0,

and of these two were described as new.
.

Analysis of the Collection

The collection enumerated In the following pages consists of

542 species (461 exclusive of the cryptogams) to which are to be

added six varieties and twenty-one cultivated plants. Two of the

collection proved indeterminable on account of insufficient material,

while fifteen could only be determined generically for the same

reason. The total number of families of flowering plants represented

is 93, the number of genera, 304. The families most largely repre-

sented are Leguminosae, with 45 species; Compositae with 34;
Rubiaceae with 24, and Euphorbiaceae with 21, while Orchidaceae,

Convolvulaceae and Verbenaceae come next. The genus most

largely represented is Ipomoca, of which we collected thirteen

species ; eight species of Cassia were found, and six species each of

Euphorbia, Coccolobis, and Tillandsia, while Passiflora and Eiipatorium

each have five species. As will be noticed there is a very large

proportion of genera to the number of species, in the majority of

cases a genus being represented by but a single species.

Of the plants collected a new Chara was described and pub-
lished by Dr. T. F. Allen, an Anastraphia by Mr. J. M. Green-
man, of Cambridge, 3. Jacquinia, hy Professor Mez and new species

of Cacsalpinia, Phyllanthus, Reynosia, and Cascaria by Professor
I. Urban, of Berlin in Symbolae Antillanae. In addition new
species of HymenocaUis, Alctris, Vanilla, Phoradendron, Pithecolo-

bium, Cassia, Linnm, Erythroxylon, Crossopctalmn, Rhavinidium,
Helicteres, Xylosma, Terminalia, Heliotropium, Tecoma, Catesbaea,
Myrstiphyllum, Angiiria, Metastelma, and Eupatoriiun are described
in this paper, as well as two new genera of palms, Paurotis and
Cycbspathc, the type specimens are in the herbarium of Columbia
University. Sets are also at Kew, the Royal Botanical Garden at
Berlin, the Gray herbarium, and Geneva. As far as I can discover,
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the following genera, also, have never before been reported from

the Bahamas : Coccotlirinax, luodcs, Aletris, Vanilla, Broiightonia,

Polystachya, Cranidiis, Lhnodonnn, Hypoxis, PedilantJnis, Maba,

Mitrcola, Voyria, Trianospcr))ia^ and Aster.

My sincere thanks are due those who have assisted me in the

preparation of this report, especially to the following specialists

who kindly determined the cryptogams : Mr. Frank S. Collins,

-of Maiden, Mass., the algae; Dr. Albert Schneider the lichens;

professor Lucien M. Underwood the fungi ; Mrs. Elizabeth G.

Britton the mosses, and Professor D, C. Eaton who determined a

number of the doubtful ferns in 1890. The report on the palms

has been prepared by Mr. O. F. Cook, of the Department of

Agriculture at Washington, to whom I here wish to express my
obligations. Dr. N. L. Britton and Mr. George V. Nash kindly

named the grasses, and Dr. Britton the sedges. I am also

greatly indebted to Dr. Britton for advice on many points and

for his kindness in comparing and identifying a number of our

plants at Kew in 1891, also to him and to Dr. John K. Small

for revising the nomenclature in many instances, and to Professor

Underwood for revising the names of the ferns and other kindly

assistance. A number of doubtful specimens were compared by

me at Cambridge in 1897 and I take this opportunity of thanking

Dr. B. L. Robinson and his assistants for the kindness then shown

me and for a number of determinations they were good enough

to make for me the following year. I also wish to acknowledge

gratefully several determinations made for me by the authorities

at Kew in 1897.

The new species have been most successfully drawn by Miss

Mary V. Thayer, of Holbrook, Mass., to whom I wish to express

my thanks for her careful work.*

*The long period that has elapsed since the collection of these plants, and the

publication of this report may call for a word of explanation. My husband was work-
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LIST OF PLANTS

THALLOPHYTA
J H

MARINE ALGAE

CHLOROPHYCEAE
Cladophoraceae

Chaetomokpha sp. ? Lake Waterloo, near Nassau, Jan. (209)

Cladophora sp. ? Ft. Montague, Nassua, Jan. (163).

Caulerfaceae

Caulerpa clavifera Ag. Quarantine Cay, Nassau, Jan.

(182).

Caulerpa ericifolia Ag. Lake Waterloo, Nassau, Feb

(301).

* Caulerpa plumarts Ag. Lake Waterloo, Nassau, Jan

(208).

Codiaceae

Penicillus CAPrrATUs Lamour. Quarantine, Nassau, Jan.

(187).

I Rhipocepiialus phoenix J. Ag. Quarantine Cay, Nassua,

Jan. (190).

fUDOTEA coNGLUTiNATA Lamour. Salt Cay, Nassau, Jan,

(233).

Udotea flabellata Lamour. Quarantine Cay, Nassau,

(183,300).

t Halimeda tridens Lamour. Salt Cay, Nassau. Quaran-

tine Cay, Nassua, Jan. (191).

* Halimeda tuna Lamour. Salt Cay, Nassau, Jan. (233),

Valoniaceae

*Valonia aegrophila Ag. ? Lake Waterloo, Nassau, Jan

(210).

ing up the zoological collections and I the plants, when his sudden death occurred in

June 1891. Since then ill-health has year after year prevented any continuous work
and the frequent lapses of time have made much revision necessary. My husband
gready assisted me in the beginning of the work and my sole motive in continuing it

alone was because of his interest in my doing it.

* Determined by Mr. Frank S. Collins, of Maiden, Mass., 1 891.
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t DiCTYOSPHAERiA FAVULOSA Decne. Quarantine Cay, Nassau

(i88).

MiCRODicTVON Agardhianum Decne. Salt Cay, Nassau, Feb.

(273).
Dasycladaceae

fDASVCLADUS occiDENTALis Hai'v. Ft. Moiitague, Nassau

Jan. (i6i).

t AcETABULARiA CRENULATA Lamour. Lake Watcrloo, Nas-

sau, Jan. (211).

CvMOPOLiA BARBATA Lamour. Sliver Cay, Nassau, Jan. (156).

Cymopolia Mexicana J. Ag. Silver Cay, Nassau, Jan. (155).

Blodgettia confervoides Harv. Doubtful position and

value. Quarantine (192).

PHAEOPHYCEAE
Fucaceae

Cystoseira MYRiCA Kutz. Nicol's Town, Andros, March (337).

* TuRBiNARiA VULGARIS Ag. Quarantine Cay, Nassau, Jan.

(185).

Sargassum filipendula laxa J.
Ag. Ft. Montague, Jan.

(158).

Sargassum sp. Salt Cay, Nassau, Feb. (268-275).

Dictyotaceae

DiCTYOTA DiCHOTOMA Lamour.. Quarantine, Jan. (177).

* DiCTYOTA fasciola Lamour. Salt Cay, Feb. (274).

* Padina pavonia Gaillon. Silver Cay, Nassau, Feb. (i54)-

Zonaria lobata Ag. Salt Cay, N. P., Jan. (259); Goat

Cay, Andros, June (632).

RHODOPHYCEAE
Helminthocladiaceae

Liagora Cheyneana Harv. Salt City, Nassau, Feb. (272).

Liagora eloxg.^ta Zan. Silver City, Nassau, Jan. (153)-

t Liagora valida Harv. Goat Cay, Andros, June (748).

Chaetangiaceae

* Galaxaura lapidescens Lamour. Salt City, Nassau, Feb

(260, 271).
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Rhodomelaceae

J. A^. Quarantine, Nassau, J
(179). Some specimens near L. obtiisa Lamour.

*

t

181).

t

Quarantine Cay, Nassau, Ja
SIS :\ront. Ft. iMontague, J

.
J^n-(i59)-

Polysiphoxia sp

fDASYA Gihresii Harv.

MontaGfo

>
J

J

Ceramiaceae

* Cen-troceras clavulatum Mont. Quarantine Cay. Nassau.
Feb. (302).

CORALLIXACEAE

L,T„oT.,AMN,ox ? Quarantine Cay, Nassau, Feb. (304, 305).
JAN.A RUBENS Lamour. Quarantine Cay, Nassau. Jan. (,78).

Nous o,, DistribuUon. - The species of marine algae marked
a.e generally d.stnbuted in warm waters. The species markedare hm.ted ,0 the West Indian and Florida region • LiZa
^o,,,a>a and Qstosara ,nynca are characteristic led Sea pS,

although ,t ,s now considered rather doubtful whether the hstnamed speces is distinct from C. barbata."

CHARACEAE

Club
";" Z7T'' V- .'"'™- °"""^^^ " «»"• Torrey

P., p, "(,5^- '^54. Fresh Water Pond, Hog Island, N.

M.yZ].
''

'

'" '"'''' ™'"- ^'^""--^ Creek, Andros,.

LICHENES^

C^Do«A_F^^OE«KE«^Fr. Nicors Town, Andros (347)
•De,e™i„.a by Dr. Alber, Schneid.r a, C„,„„„]ru;—

T
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Cladonia sp. ? On palmetto. Red Rays, Andros, April (484).

Leptogilm pulchellum (Ach.) Nyl. Nicol's Town (444).

Leptogi'um tremeloides (L.) Fr. Nicol's Town (382).

Ramalina pusilla (Prev.) Tuck. Nassau (755).

With the exception of 484, all are quite common and widely

distributed species.
FUNGI *

SciiizoPHVLEUM alneum (L.) Schrot. Nicol's Town, March

(351)-
/

Clathrella crispa (Turpin) E. Fischer. Andros (798).

DiPLOCYSTis Wrightii B. & C. Andros {tTJ). Also re-

ported from Inagua by Hitchcock.

Trametes cinnabarina (Jacq.) Fr. Andros (793).

Auricularia auricula (L.) Schrot. Andros (794).

FoMES iGNL^Rius (L.) Fr. Andros (797).

BRYOPHYTA f

ToRTULA agrarl\ (Sw.) Hedw. Nassau and Nicol's Town

(34, 341, 168).

Hyophila Barbula (Schwaegr.) Hampe. Nassau (169, 170).

Macromitrium insularum Mitt. Nicol's Town, Andros,

March (342, 345).

Sematopiivllum sericifolium Mitt. Nicol's Town (343, 530).

Svrrhopodon flavescens Mueller. Nicol's Town, March

(344)-

Octoblepharum albidum Hedw. New Providence, Feb.,

Nicol's Town (348, 746).

PTERIDOPHYTA

SCHIZAEACEAE

Ornithopteris adiantifolia (L.) Bernh. Common and

variable; abundant in the pines. Nassau, Jan.; Nicol's Town,

March (12, 15, 83, 300).

* Ornithopteris cicutaria (Kunze) Underw. {Anemia ciai-

taria Kunze, Linnaea, 9: 22. 1835) On rocks, not common.

Nassau, Jan. (165).

* Determined by Professor Lucien M. Underwood,

t Determined by Mrs. Elizabeth G. Britton atKew.
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POLYPODTACEAE

*Drvopteris patens (Sw.) Kuntze. In banana holes and

rocks alone'^'roadsides ; common and variable. Nassau, Jan.

;

Ntcol's Town and Red Bays, April (173, 240, 441. 469).

^ Dryopteris asplenioides (Baker) Kuntze. Clefts of rocks,

uncommon. Indusiunrsmall, pinnae narrow and distant. Conch

Sound, March (416). ^
Tectaria trifoliata (L.) Cav. On sides of banana holes

;

not common. Conch Sound, May (563).

Davallia clavata Svv. Common. Nassau, Jan. (i33)-

Same as Wright 961.

*AsPLENiUM DENTATUM L. Pinnae large and close together.

Caves near Nassau, Feb. (286).

Blechnum serrulatum Rich. Caves near Nassau^ Feb. (285).

Same as Fendler 133.

Adiantum tenerum Sw. In banana holes. Near Nassau,

Feb. ; Red Bays. April (288, 489),

Ptertdium caudatum (L.) Maxon. ** May-pole/* Very com-

mon on both New Providence and Andros ; makes dense thickets

the pines, six to eight feet high (313).

Pteris longifolia L. Common on *"walls. Nassau, Jan.

(18,94).

ViTTARiA LiNEATA (L.) Sm. On palmettos, not common.
Red Bays, April (472).

Cheilogramma lanceolatum (L.) Blume. Leaves iO-14 inches

in length. On trees, not common. Nicol's Town, March (356).

AcROSTiCHUM AUREUM L. '* Wild ginger/* In low ground,

not common. Condi Sound, May ; Deep Creek, June (408, 714).

714 was growing in a banana hole ; the leaves were shorter than

in 408, fertile almost to the base and the rachis was deeply sulcate.

Phlebodium AUREUM (L.)R.Br. Common on palmettos. Hog
Island, N. P., Feb.; Purser Point, Andros, June (249, 625, 665,

720). No. 665 is a sport with leaves very glaucous and pinnae

deeply crenate.

PoLVPODiuM POLYPODioiDES (L.) A. S. Hitch. On trees, not

uncommon. NicoPs Town, April; Conch Sound, May (442).
Campvloneuron Phyllitidis (L.) Presl. In banana holes,

not uncommon. Conch Sound, May (5O6).
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PoLYPODiUM SQUAMATUM L. On trees, Conch Sound, March.

Determined by Professor Eaton (406).

Phymatodes Swartzii (Baker) Underw. In banana holes,

rare. Leaves difform, there being a number of short and broad

sterile leaves. Conch Sound, May (581). Same as Wright 799.

Goniopteris reptans (Svv.) Presl. - In banana holes. Conch

Sound, May. Determined by Prof, D. C. Eaton (583).

Goniopteris reptans cordata. In banana holes. Conch

Sound, May. Determined by Professor D. C. Eaton (576).

Psilotaceae

PsiLOTUM NUDUM (L.) Griseb. In hollows in trunks of trees, not

common. Cocoanut Pt., Andros, April ; Fresh Creek, June (5 i 5).

SPERMATOPHYTA
Cycadaceae

Zamia sp. '* Bay rush/' Common in the pines in certain

localities. Leaves 15—25 cm. in length, leaflets but ten pairs,

seldom opposite, thick, with revolute margins, 3.5-5 cm. long,

6-9 mm. broad. Seems to be nearest Z. piimila L.; resembles

Wright 3193. Stafford Creek, Andros, May (550).

CONIFERAE

PiNUS Bahamensis Griseb. Covers large tracts in the interior

of both New Providence and Andros. N. P., Jan. ; Nicol's Town,

April ; Conch Sound, May (84, 440).

J Not common. Southwest Beach

J

Typhaceae
J

Typha Domingensis Pers. Nicol's Town, March (353).

Naiadackae

Ruppia maritima L. Stafford Creek, Andros, May. Deter-

mined by Rev. Thomas Morong (536)-

Gramineae t

AxDROPOGOX sp. "Bed grass." Purser Pt, Andros, com-

mon (659). Specimens not in flower.

^ Species marked with a star were verified by Professor D. C. Eaton, 1891,
^

t Determined by Dr, Nathaniel L. Britten and Mr. George V. Nash.

1
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Paspalum fimbriatum H.B.K. Nassau, Jan. (ii8).

Panicum divaricatum L. ? (Not in flower.) Deep Creek,

Andros, July (732).

Panicum proliferum Lam. Fresh Creek, June (620).

Panicum sp. Hog Island, Nassau, Feb. (248).

Cenchrus tribuloides L. " Devil grass." Nassau, Jan. ;

Deep Creek, July (148, 719).

SporobolusVirginicus Kunth. Deep Creek, July. On sandy
F

shores (728).

Stenotaphrum Americanum Schrank. Common along shore.

Nicol's Town, April (520).

Chloris Swartziana Doell. " Finger grass." Nicol's

Town, April (521).

Chaetochloa glauca (L.) Scribn. Fresh Creek, June (618).

Eragrostis ciliaris (L.) Link. Nassau, Jan. (167).

Uniola panicqlata L. '* Bay rush." Quarantine Cay, Nas-

sau, Feb. (314).

Phragmites or Arundo? Only glumes remaining. Near

Southwest Beach, N. P., Feb. (315).

DiSTiCHLis sp. '' Rabbit grass." Big Cabbage Creek, June.

Common on edge of swash. Red Bays (485).

Arthrostvlidium capillifolium Griseb. ? '* Old man's

beard." Not in flower. Nassau ; common, climbing over slirbbs

and bushes. Branches leafy, leaves fascicled, wiry, filiform (93).

Cyperaceae *

Cyperus brunneus Sw. Common. Hog Island, N. P.;

NicoPs Town, April (435).

Cyperus ferax Rich. Nassau, Feb. (287).

Cyperus ochraceus Vahl. Nassau, Jan. (144),
Eleocharis camptotrichus ScHWEiNiTzii C. B. Clarke. Conch

r

Sound, April (745). Determined by C. B. Clarke, Kew, 1891.
"Same as the plant collected in Guadeloupe by Bertero, taken as

£, tcnuissima by Boeck., called by me as above ; also mixed in

Wright, 3367 from Cuba."

Eleoch.\ris capitata (VViUd.) R. Br. Fresh-water Pond, Hog
Island, Nassau (247).

* Determined by Dr. Nathaniel L. Britton.
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Eleocharis ochreata Nees. In banana holes in the pines.

New Providence (327).

DiCHROMENA COLORATA (I..) A. S. Hitchc. Common in the

pines, also found in abundance on the savannas at Red Bays,

Andros, New Providence. Jan.; Red Bays, April (100, 466).

FiMBRiSTYLis MONOSTACHYA (L.) Hassk. Fresh Creek, Andros

June (634).

FiMBRisTYLis SPADICEA (L.) Vahl. Mastic Pt., Andros, June
;

Purser Pt, June (596, 66j),

Rhvnchospora microcarpa Baldw. Red Bays, April (493).

Same as Eggers 4308 from Bahama.

Rhynchospora cyperoides (Sw.) Mart. Nassau, Feb. (288),

Cladium Jamaicense Crantz. *' Saw-grass." Fresh Creek,

June (635).

ScLERiA FJLiFORMis Sw. Mastic Pt, Audros, June (603).

Palms from the Bahamas*

The palms have been neglected so generally in botanical col-

lections that many striking novelties still remain to be secured by

those who brave the inconvenience of handling plants so unman-

ageable by ordinary herbarium methods. The present small series

of Bahama palms shows what may be expected in many parts of

the tropics, though for the benefit of botanists who may wish to

emulate the example of Dr. and Mrs. Northrop it may be per-

missible to add that when other material is being secured, ripe

fruits, or even the naked seeds, are extremely desirable, and may

usually be picked up at the base of the tree long after the fruiting

season has passed.

The present list recognizes five palms from the Bahamas, though

two of these are not named specifically for lack of adequate ma-

terial. One may be the species reported by Professor Hitchcock

as Thrinax argentea w^hile our Tlirinax Bahamensis may corre-

spond to his T. parvifiora, though numerous species of this group

are doubtless to be found in the Bahama archipelago. Grisebach

r/7 a nnmp no lnnp"er tenable. Itlifi

has been stated also that the Bahamas have a cabbage pahn

{Euterpe) and a royal palm {Oreodoxd), but these names are also

* The families Sabalaceae and Arecaceae were contributed by O. F, Cook.
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not available for West Indian palms. Moreover, it is not known

that specimens exist from which better identifications could be

made.

Sabalaceae

Thrinax Bahamensis sp. nov.

Leaves and inflorescence resembling Coccothrinaxjucnnda Sar-

gent (Bot. Gaz. 27: 89. 1899), but apparently to be associated

rather with Thrinax Keycnsis Sargent (Bot. Gaz. 27 : 86. 1899) in

view of the short pedicels, distinctly lobed calyx, broad filaments

and short styles.

Petiole 48 cm. long, 15 mm. broad at base, narrowed to \2

mm. near the apex; equally convex on both sides, becoming flat

above toward the base; segments of middle of leaf about 53 *^"^"

long, and 32 mm. broad; lateral segments reduced to 30 cm. by

5 mm.; texture thin and brittle ; venation also closely similar to

C, jucnnda, but the surface distinctly less pubescent, or the pubes-

cence much more fugacious, as in other species of true Thrinax:

inflorescence with secondary branches slender, subtended by
narrow scarious bracts, 8 to 10 mm. in length ; bracts with a

distinct midvein and a pencil of hairs at the tip
;

pedicels of

fl:)wers seldom i mm. in length, with 6 distinct subtriangular

lobes : filaments triangular, often united at base to form a com-
plete cup: stigma truncate or somewhat funnelform, about 0.5 mm.
In length.

This species is evidently much smaller in all its parts than

Thrinax Keyejisis. The comparison of its leaves with those of
r

Coccothrinaxjucuuda is based on A. H. Curtis's no. 262 from Big

Pine Key, which seems to correspond well with Sargent's descrip-

tion, though there is the possibility that the leaf and fruit were not

taken from the same tree.

Locality. ~'?;\^ Cabbage Creek, Andros Island, June. An-
other specimen (257) from Freshwater Pond, Hog Island, N. P.,

ry consists of a leaf and an old inflorescence, the latter

with the spathes still coated in patches with dense white pubes-
cence.

In comparison with Thrinax Ponceana (Bull. Torrey Club, 28 :

536. igoi) from Puerto Rico the leaves of the present species are
smaller, with the petioles less flattened and more distinctly ribbed
on the upper side near the apex. The transverse or obHque vein-

4
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ules are more numerous and more prominent ; also the veinules

of the lower surface, which lacks the glaucous or waxy covering

distinct in T. Ponccana.

COCCOTHRINAX sp,

A single leaf with the form and veination of C. Garbai (Chap-

man) but somewhat less densely pubescent. Locality : New Provi-

dence, Nassau, February 1890 (no. 284).

Mr. Lyster H. Dewey, of the U. S. Department of Agriculture,

recently brought back from New Providence Island a leaf probably

belong to a Coccothrinax and popularly called "silver thatch.*'

The leaves are commonly used for weaving into hats and ba.skets.

The trunk seldom, if ever, exceeds about 2.5 m., and is about 15

cm. thick. A photograph secured by Mr. Dewey shows that the

surface is largely free from leaf-bases, and fairly smooth, the lea'"-

scars being but slightly impressed. The diameter seems to be

rather uneven, with a tendency to become somewhat thicker in the

middle.

Paurotis gen. nov

A small, slender palm with spiny petioles like Copcrnicia, but

with only the primary branches of the slender inflorescence sub-

tended by spathes.

Paurotis is probably more nearly related to Serenoa than to

Copcrnicia, but differs in the larger size, the erect trunk, tiic

stronger ligule, the absence of the ligule-like inferior scales, the

presence of a rudimentary midrib, and in the more deeply divided

segments. Inflorescence much more slender throughout than in

Serenoa; flowers much smaller, with free sepals and short, val-

vate petals.

The long, naked and apically scarious and bilabiate spathes

are strikingly different from those of Copcrnicia. The inflorescence

is much longer and more slender than that o^ Serenoa, but in other

respects has greater resemblance than to that of Copcrnicia. The

leaves, on the other hand, are more like Copcrnicia, though the

presence of a true midrib, even if very small, with one or two seg-

ments inserted somewhat above the base may be taken as a further

sign of affinity with Serenoa.

The present genus will probably accommodate the palm from

Puerto Rico {Sintenis, 6312) referred by Professor Drude to
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Copcrnicia, but having no spathes on the branches. Grisebach

and VVendland described from Cuba, Coperiiicia Wrightii, which

may also belong to Panrotis,

Hitherto Coperuicia has been the only known Westbeen the only known West Indian

genus of fan-palms with spiny petioles. The type of Coperniaa

is C. cerifcra (Arruda) from Brazil, but the Cuban species of the

genus seem to resemble Paurotis even less than the Brazilian,

since they have the inflorescence more robust and compact and the

spathes more strongly developed. The species listed by the Index

Keivcnsis as Copcrnicia maritinia i^Corypha viaritima H.B.K.) and

Coptrnicia pnmos {Corypha puuios H.B.K.) have smooth petioles

according to the original descriptions, and should have been trans-

fered to Thrinax rather than to Coperuicia. Although treated as

a synonym of Copcrnicia in the Index Kewensis the generic name

CryosopJula Blume had priority of pubhcation, as shown by the

fact that it is cited by Martius in connection with the orginal de-

scription of Copcrnicia. It seems probable, however, that Cryso-

plula is distinct from Copcrnicia as indicated by Drude. Its type,

C nana (H.B.K.), came from the region of Acapulco, Mexico.

The petiole is unarmed and other characters are quite at variance

with those of Paurotis.

Paurotis Androsana sp. nov.

Trunk 3 to 4 m. high, very slender, 5 to 6.5 cm. in diameter,
rough with irregular scale-like leaf-bases : leaves tufted, flat,

orbicular; petioles 52 cm. long, 15 mm. thick at base, 10 to 12
mm. at apex, not including the spines, 5 mm. thick at base, 3
mm. at apex

;
upper face moderately concave, subcarinate in the

middle distad ; lower face strongly convex in the middle, con-
cave on each side ; upper surface with fine longitudinal or
oblique impressions, doubtless from the next leaf; lower sur-
face nearly smooth, very finely grooved longitudinally

; both
surfaces covered with a thin layer of waxy scales ; toward the
margins are small scattering brownish longitudinal scars, more
numerous on the upper side; occasionally there arises from such
a scar a narrow scarious ribbon 2 mm. or less in lencrth

; these
evidently correspond to the peltate scales of the leaf-bases and
petioles of Inodcs ; margins of petioles thickened, smooth,
corneous, in color pinkish-brown (vinaceous-cinnamon, Ridgway)
at base, and dark brown distad

; teeth somewhat irregularly
placed, usually about i cm. apart, but sometimes 2 cm. and%ome-
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times close together or with two points; points commonly curved

forward, sometimes straight or curved backward ;
length about 3-5

__ ^ ^4 « 111
mm. ; size decreasing toward the apex of the petiole, but occa-

sional teeth are mere rudiments : hgule very broadly subtriangular

after losing a rather broad, thin, subscarious margin; lateral angles

of the Hgule coalescing with the margins of the lateral segments as

in Thrinax and related genera ; each side of this terminal widening

of the petiole bears a strongly curved marginal tooth.

Apex of petiole on the under side, broadly triangular, about 5

mm. long. The oblique edges which subtend the insertion of the

segments do not, however, meet in the middle ;
the middle rib is

slightly thicker than the others and has one or two segments in-

serted on each side beyond the apex of the triangle, so W^^*^ Paurotis

may be said to have passed the stage of Thrinax and to have a

true midrib.

Leaves about 52 cm. long, composed of about 36 segments;

middle segments longest, the lateral shortened nearly by half.

Segments united for about 20 cm. in the middle of the leaf, but

only for i to 3 cm. at the sides. The segments are split 20 cm.

or less from the tips. The margins of the notch are somewhat

thickened, but there is no fiber like that of Tnodcs. The edges of

the ribs both above and below are nearly square, and bear along

the angles rows of irregularly placed brown scars like those of the

margins of the petiole. Both surfaces of the leaf have a thm film

of wax. There are from 8 to 1 1 longitudinal veinlcts larger than

the others and I mm. or more apart ; between these are similar

numbers of finer equal veinlets, the middle one sometimes slightly

larger
; oblique veinlets distinct, but very fine, not close.

Inflorescence 80-90 cm. long, the main axis bearing from 9 to

10 tubular spathes. Base of inflorescence flattened and the lower

spathe with compressed, wing-like margins. The spathes are

open only at the bilabiate apex.

Locality.-- Loggerhead Creek, Andros, April 22. Not com-

mon. Said by negroes to be more common on Eleuthera and

islands south.-' The specimen (509) consists of two leaves and

two inflorescences with young flowers.
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Inodes sp.

The genus Inodes is represented by a single inflorescence. The

calyx and corolla are longer than in /, Palmetto (Loddiges), the

calyx more deeply lobed and the margins of the petals more dis-

tinctly papillate-denticulate. The two unequal triangular scales

which subtend the flowers are also somewhat larger. These facts

indicate specific distinctness, but in the abscence of other data the

application of a name may be postponed.

Locality.— ** In swamps along road near Nassau, February 5/'

The leaf which bears the same number (284) is here referred to

CoccotJuinax.

A large-leaved fan palm from which material for weaving hats

and baskets is obtained was noticed by Mr. Lyster H. Dewey
growing in swampy places on New Providence Island. It attains

a height of about 5 meters and is possibly different from the palm

reported from Cat Island by Prof. A. S. Hitchcock (Report Mo.
Bot. Gar. 4: 138. 1893) as Sabal ninbraadifcra. This occurs in

dry situations, attains a height of about 8 meters, and has an in-

florescence 1.2 m. long. The berries are 12 mm. in diameter, the

seed concave at base and the embryo lateral As already ex-

plained elsewhere (Bull. Torrey Club, 28: 531. 1891) the name
liuibrandifcra was not available for transfer from Corypha to any
American palm, and the application of the next available name
fnodi's Blackbnrniana (Glazebrook) has not yet been fixed.

Arecaceae

Cyclospatheae, new tribe

To accommodate the following genus Cydospathe and Pscudo-
phocnix W^endland. The association of the latter with Morcnia,
Gaussia, and Syncchanilins as proposed by Professor Drude, seems
to have little warrant.

The Moreniaceae are monoecious palms with numerous cylin-
drical partial spathes and sessile flowers arranged in rows. The
Cyclospatheae are apparently dioecious palms with a single com-
plete spathe and pedicellate flowers, without orderly arrangement.
The Cyclospatheae may also be recognized at once by their
strongly conduplicate leaf-segments, a feature in which they are
especially divergent from Chamacdorca and the related ^renera,
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which have the bases of the segments more open than in most of

the pinnate- leaved palms.

Cyclospathe gen. nov.

A small palm obviously allied to Pseudophoenix Wendland, but

distinct in having the trunk short and with short internodes, the

inflorescence infrafoliar, and the calyx deeply lobed ; also in the

possession of a curious, short, collar-like spathe completely en-

circling the main axis of the spadix near the middle of its base.

The leaf segments are strongly folded together like those of

Pseudophoenix^ but the lower margin is not incurved to bring it

against the upper as in Pseudophoenix. The ''dark conspicuous
r

M

gland-like excrescences " described by Sargent (Silva, lO : 33) on

the sides of the rachis at the base of the pinnae, arc evidently much

smaller in Cyclospathe, and are mostly confined to the angle of in-

sertion of the upper margin of the pinnae.

Further differences between Cyclospathe and Pseudophoenix are

discussed in connection with the following description of the type

species :

Cyclospathe Northropi sp. nov

Trunk less than 3 m. in height, about 22 cm. in diameter,

slightly bulging in the center; leaf-scars distinct, about 2.5 cm.

apart; leaf-bases veiy glaucous, also the rachis; rachis distally

subtriangular in section, the leaf-bases completely crossing the lat-

eral faces and even prominent above the narrow crest
;
upper and

lower margins of the pinnae inserted on the same plane at the lat-

eral angles of the rachis ;
segments are hot so strongly plicate as

.

m Pseudophoenix, the two edges meetmg the racliis aDout 5 mm.

apart, and not thickened and incurved as in the heavier and larger

leaf of Pseudophoenix.

The specimens studied have about 20 of the apical pinnae on

each side ; lower pinnae about 47 cm. long by 23 mm. broad
;

apical pinnae gradually reduced to 27 cm. by 10 mm. and smaller,

the terminal divisions not completely separated. The distal pmnae

are farther apart than the proximal.

ioph

Cyclespath

more fragile than in Pseudophoenix, and the decurved and thick-



26 Flora of New Providence and Andros

ened anterior margin is broader. The upper surface shows several

rather prominent veinules not regularly spaced ;
below, the vein-

ules are very numerous, close and equal. The upper surface is

smooth and shining, the lower dull and uniform, the space between

the veinules being minutely roughened. In Pseudophocnix both

surfaces appear more distinctly glaucous.

The spadix at the flowering stage is about 3 5 cm. long, and about

12 mm. broad at the flattened base. There are nearly 20 primary

branches decreasing in size from the lowest, which is 1 1 cm. long

and 3 mm. thick at base. The branches are twice or thrice sub-

divided, the ultimate divisions being about 15 mm. long and bear-

ing solitary flowers at intervals of about i mm., but without regu-

larity of arrangement apparent in the dried specimen. Each

branch and flower is subtended by a triangular pointed bract,

those of the primary branches being 5 to 8 mm. long, strongly

acuminate with a very broad base which at the lowest fork is con-

tinued half way round the stem. A similar growth is probably

referred to by Sargent as a ** thickened ear-like body*' on the

upper side of the base of the branches of the inflorescence of Pscii-

dophoenix.

The most curious peculiarity of Cyclospathe is a further exten-

sion of such a bract or rudimentary spathe to form a complete

frilMikc band or collar about the middle of the basal stalk of the

inflorescence. This structure is about 5 mm. wide, of a light

brown color ; texture firm, but thin and rather brittle in the dried

state.

Flowers (perhaps immature) about 2 mm. long. Calyx tubular

forming a pedicel-like base i mm. long ; at apex splitting into

three triangular slightly imbricate lobes. Corolla thick and fleshy,

the petals valvate. No stamens or staminodia were made out,

and the indications are that Cydospathe is dioecious. Sargent
characterizes Pseudophocnix as monoecious, but apparently without
reason, as he says afterward " flowers unknown " and describes

only the persistent ".staminodia" of the ripe fruit.

Locality.—Andros Island. The leaves (508) were collected

on Loggerhead Creek in April. 1890, the inflorescence (671)
on " Big Cabbage Creek, west side " in June. The local name
'* hog cabbage palm," appears with both labels and increases the

%
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probability that the specimens were properly associated. In the

event of doubt on this point the inflorescence should be treated as

the type.

Cocos NUCIFERA L. Common in cultivation.

Bromeliaceae

TiLLANDSiA Balbisiana R. & S. " Wild pine." Common and

variable. Red Bays and Conch Sound, April; Lisbon Creek,

June (491, 528).

Tillandsia BULBOSA Hook. " Wild onion." On mangroves

in the swash. Purser Ft., June. Not common (654).

Tillandsia fasciculata Swartz. " Dog-drink-water." Com-

mon. Nicol's Town, Red Bays, April (439).

Tillandsia flexuosa Sw. Nicol's Town, March. Like Blod-

gett's specimen from Key West; not like Wr. 3271 (369).

Tillandsia recurvata L. Not common. Fresh Creek,

Kemp Sound, Andros, June (617).

Tillandsia utriculata L. More than 1.5 meters in height.

Flowers whitish. Larger than any specimens examined. Fresh

J

COMMELINACEAE

Commelina nudiflora L. Nassau, Jan. (7).

Rhoea discolor (L'Her.) Hance. {Trad.'scautia discolor

L'Her.) Nassau, J

Liliaceae

Aletris

Roots numerous, fibrous : basal leaves numerous, spreadmg,

grayish-green, lanceolate or linear-lanceolate, apex acummate

rigid. na?rowed at the base. 6-10 cm. long. 6-10 mm. vv.de :
scape

5-6 dm. in height, bearing small, scatteredbract-hke eaves :
raceme

erect, many-flowered; pedicels about i mm in '^"8^^^
'

J^^^^^^^
subulate, 4-6 mm. in length, almost equalling the corolla :penanth

tubular-oblong, sometimes slightly contracted below the lobes

white. 6-8 mm. long, about 3 mm. wide, shghtly ^"g
^^^^

J>"

J^^^
outside : lobes six, oblong-lanceolate, about one four h as on

as the tube: stamens included, oblong-lanceolate, apicula^^^^^^^^^

apex, longer than the filaments: Pi^^il included :ova.y adheren

to the perianth for the lower half, style flattened and broad at
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the base, slightly three-cleft above : stigmas three : ovules numer-

ous : fruit not seen (463).

Common on the savannas near Red Bays, Andros, April,

Closely related to A, farinosa L., but differs in the grayish-

green longer and narrower leaves, with more rigid apex, the longer

bracts and the broader flattened style,

Plate i. Aietris bradeata. Entire plant X I "* /? interior of perianth ; ^, sta-

men ; r, pistil.

Smilacaceae

Smilax auriculata Walt. New Providence, March ; Conch

Sound, April, Purser Pt., June. Common. Peduncles longer than

pedicels (339, 527).

Jacq. " Saw-brier." Nassau, J

J

Specimens from Nassau and Purser Pt unarmed ; Deep Creek

specimens have prickles on midrib of many of the leaves as well

as on margin (59. 663).

Smilax sp. ? Unarmed or with very few prickles: branch-

lets angular : leaves mostly broadest at the apex, obovate or

oval, 4"5 cm. long, 3-4 cm. wide, thickish, smooth, apex retuse,

mucronate, base acute, margin entire, veins prominulous on both

sides
;

tendrils usually inserted a little below the middle of the

petiole : staminate flowers, peduncles longer than the petioles :

flower-buds globose : petals elliptical, blunt, 3-4 mm.: anthers

oblong. Pistillate flowers not seen. Collected on border of swash

J

Amarvllidaceae

Agave RiGiDA Mill. " Bamboo." On savannas at Red Bays,
April. Not common. Flowers bright yellow. Determined by
Mr. J. G. Baker, at Kew, 1897.

Agave rigida Sisalana Engelm. " Sisal." Cultivated and
escaped. Nassau, Jan. (164).

Furcraea Cubensis Haw. Specimens imperfect. Nassau^
Jan. (203).

Hymenocallis arenicola sp. nov.

Bulb large: leaves erect-spreading, fleshy, smooth, dark-
green, lance-oblong, 4-5.5 dm. in length, 4-5.5 cm. wide, rounded
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at the apex and narrowing at the base to 2.5-3.5 cm.: scape ahnost

equalhng the leaves ;
bracts large, scarious, ovate or lanceolate, 3-6

cm. loner. 1-2.=; cm. wide: flowers seven to thirteen in a sessile umbel,

white, fragment ; tube filiform, white, 5-7 cm. long, shorter than

the lobes; divisions of the perianth 8-1 1 cm., narrowly linear,

recurved ; crown infundibular, 3-4 cm. in length, less than half as

long as the stamens, teeth prolonged into the filaments : anthers

linear, 1.5 cm. long, attached below the middle: ovary ovate,

three-celled, about 2 cm. long : style filiform, longer than the

stamens, about equalling the lobes of the perianth : stigma small,

capitate.

Common on sandy beaches on the eastern side of Andros.

Collected at Nicol's Town, April ;
Fresh Creek and Deep Creek,

June. Most nearly related to H. Caribaca Herb. (519)-

Plate 2. HymenocalUs arenicola, inflorescence and leaf X

Hvpoxis JUNCEA Smith. On border of swash. Red Bays,

April, May. Not common (476). The same as Wright 3745,

except that it is smaller and more delicate.

DiOSCOREACEAE

Rajania hastata L. Common on both islands. Nassau,

Jan.; Deep Creek, June. Leaves very slender, i cm. in width, or

less above the base, otherwise like Wright, Cuba, 17 12 (203).

Orciiidaceae

Bletia verecunda R. Br. Common in the pines on both

islands and on the border of the swash on west side of Andros.

Nassau, Jan. ; Red Bays, March. There seems to be no distmc-

tion between this species and B. purpurea DC, reported as en-

demic in the Bahamas (91). Same as 365 Plant Guat., J.
Donnell

Smith.

Epidendrum FUCATUM Lindl. "Wild Indian." C^mo" m

the coppet. Conch Sound, May ; Mastic Point, June
;

Mars Bay,

July (584. 71 0- Same as Wright 3329-
^ t r >

Epidexdrum nocturnum L. Conch Sound. March. In fruit

only (414). J M

Epidexdrum odoratissmum Lindl. Growing m sandy soil,

near the shore, occasionally on trees near ground '" that case

being smaller ; flowers very fragrant having an odor like bircn.
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Collected at Calabash Cay, near Stafford Creek, Andros, June

(606).

Epidendrum Phoeniceum Lindl. " Wild Indian." Not un-

common in the coppet. Fresh Creek, June (609). Differs from

Rugel 814, in having the bracts much shorter, 5-7 mm. long,

more obtuse, and the lip more strongly crispate.

Epidexdrum sp. ? Sing J

Aerial, tubers small, one-phyllous, leaf 5-6 cm. in length, linear-

oblong, crenulate : scape 3 dm. in height, few-flowered : flowers

white, 2 cm. long, divisions of perigone narrow (674).

Epidexdrum? In fruit only. Aerial, tuber two-leaved, leaves

3 dm. in length, 5 mm. in width : capsule oblong, 2 cm. long,.

8-10 mm. wide. In the pines, Lisbon Creek, Andros, June

(679)-

Broughtonia lilacina Henfr. {Ladiopsis Domingensis Lindl.)

Common in the coppet- Cocoanut Point, April ; Fresh Creek,

Lisbon Creek, June (437, 448, 546).

PoLYSTACHYA LUTEOLA Hook. On trees, in coppet. Conch

Sound, April (525).

PoLYSTACHYA sp. ? Closc to P. hitcola but much smaller
;

leaves 12-14 c'^' 'fong, 1 cm, broad: flowers 5-7 mm. long, lip

three-lobed, callous at base, column very short. Conch Sound,

March and May (407).

GovENiA UTRicuLATA Lindl. In fruit only. Conch Sound.

^larch. Determined by Mr. J. M. Greenman, at Cambridge

(418).

Oncidium sylvestre Lindl. ? Not uncommon under the pines.

Conch Sound and London Creek, May. It has the habit of 0.

sylvestre but the white pink-spotted flowers are smaller and leaves

shorter; lip 8-10 mm. in width: leaves 8--12 cm. long (543).
Oncidium variegatum Sw. On trees, Conch Sound, May.

Leaves longer and narrower (3-4 mm. in width), than in Wr. 668
and Eggers 1796 from St. Domingo (587).

Oncidium sp. On trees, rare. Fresh Creek, June. Near 0.

vmiegatum Sw\ Flowers deeply spotted, divisions of perigone

narrower, 2^4 mm. wide, abruptly pointed : leaves 6-8 mm. wide

(647)-

Oncidium sp.? near 0, sphacelafimt. Lindl. Single specimen
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from Mastic Point, June; terrestrial, 1.5 m. in height; scape lateral

;

greenish-yellow flowers panicled ; leaves equitant, recurved, rosu-

late from flattened tubers (602). No. 750 collected at Mars Bay,

Andros, in July is probably a smaller specimen of the same species

and no. 405 from Conch Sound, an Oncidium in fruit only, may

perhaps be referred to the same species.

Vanilla articulata sp. nov. " Link-vine," " wormwood "

A tall climber with aerial roots, growing over trees and shrubs,

aphyllous; stems jomted, joints fleshy, smooth, subangular, 2-3

dm. in length: flowers in short axillary spikes, 6-12-flowered
;

bracts broadly ovate or triangular, blunt, 5 mm. in length : flowers

about 6 cm. long, fleshy, white with faint pinkish tinge, parts of

perigone jointed at the base : sepals erect, spreading, fleshy, oblance-

olate, involute at the tip, 3-4 cm. long, about i cm. wide
:
petals

oblanceolate or spatulate, equalling the sepals but thinner, keeled

on the back ; lip adnate to the column more than two thirds ot the

way, convolute, broadly obovate or triangular, about 3 cm. in

width, channeled on the back, three-lobed, lobes obtuse, crispate,

lateral lobes papillose below, central lobe sparingly crested above,

bearded below (thick tuft of cilia 5-6 mm. long) ;
column elongated,

about 2.5 cm. : anther terminal, jointed at the base, pollima two :

stigma shortly transverse : ovary fleshy, flattened, sometimes slightly

two-edged, incurved, 3-3.5 cm. long, 5 mm. wide :
capsule elon-

gated.

Collected on both islands, not common. New Providence,

July ; Lonfdon J

(545).

Plate 3. Vanilla articulata. Cluster of flowers ; e, lip ;
o, n, sepals

;
d, petal

;

0, column, side view ; v, column, front view ; m, cross section of buds.

Cranichis sp.? near C. tenuis Reich. Leaves lanceolate,

6-8 cm. in length
;
petioles equalling or exceeding the leaves

;
scape

very slender, few-flowered, 22 cm. in length, few small sheathmg

scales. Two specimens only, Conch Sound, May (567)-

^...Aicms sp. ? In fruit, possibly C. mttscosa Sw. but the

scape is much more densely flowered than in Wnght 620 trom

Cuba. Conch Sound, March (417)-

Stenorhynchus orchioides Rich. Not common. Flowers

greenish. Conch Sound, May (412).

Gyrostach vs Peruviana (Aubl.) Kuntze ? Common and van-

Cra
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able. March

Red Bays, April (399, 574). Bracts more acuminate than in

Wright 3296. {Spirantlics tortilis Rich.?)

Limodorum tuberosum L. Common on savannas on west

side of Andros. Variable, some specimens approach L. gramini-

folinm (Ell.) Small. Red Bays, April, May (430-5^0), Same

as Wright 3317 from Cuba.

Casuarinaceae

Casuarina EQUiSETiFOLiA Forst, " Spanish cedar." Nassau,

Feb. Common in cultivation (297, 454). 454 was collected on

the west shore of Andros, miles from any settlement. It is also

reported from the Florida Cays.

Myricaceae

Myrica CERiFERA L. " Wax-berry," " mickle-berrv." Com-
mon on Andros. Nicol's Town, March ; Lisbon Creek, July

(3 57)-

MORACEAE
* Ficus DiMiDiATA Griscb. " Fig-tree. " Nassau, Jan. ;

Nicol's

Town, March (119, 377, 378). 119 is the same as Wright 542,

377 and 378 are probably F. dimidiata with young leaves,

Ficus PEDUNCULATA Willd. "Fig-tree." Nassau, Jan. (46).

Same as Wright 1684.

Ficus PERTUSA L. Mastic Point, Andros, May (586). Same
as Wright 545.

Ficus Indica L. " Banyan." Cultivated, Nassau, Jan. (295).
Artocarpus incisa L. f. " Breadfruit." Cultivated (261).

Ulmaceae

Trema Lima (Lam.) A. S. Hitch.? {Sponia Lainarckiana
Desc.) "Wild birch," "wild fig." Common in the coppet at

Red Bays (Lewis Coppet), April ; Deep Creek, June.
A low tree, not tortuous branching. In general appearance and

mode of branching seems between T. mollis Desc. and T. Lima.
The leaves are larger than any specimen of T. Lima examined,
4-5 cm. long, .5-2.5 cm. broad; upper surface very scabrous,
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apex acute. It is the same as Cooper 21 from New Providence

and Eggers 2326, unnamed (485, 683).

Urticaceae

Fleurya aestuans Gaud. Nassau, Jan. (30).

Adicea microphylla (Sw.) Kuntze. Nassau, Jan. (29).

LORANTHACEAE

Dendropemon emarginatus (Sw.) Steud. Nicol's Town,

March. On fig, gum-elemi, etc. {2)7 1)- Agrees with Wright

1303, except that racemes are shorter and the pedicels longer.

Dendropemon sp. " Mistletoe." Mars Bay, Andros ;
on

PeltopJiorum, July (713). Plants smooth, branchlets and peduncles

much compressed.

Phor.adendron racemosum Kr. & Urb. " Snake- root," "big

man." Deep Creek, June ; on Ncctandra (704). Same as Eggers

1 74 1 and Wright \2^2 p.p.

Phoradendron Northropiae Urban, sp. nov.

Ramis teretibus v. junioribus plus minus compressis, superne

di-v.-trichotomis : vaginis cataphyllaribus ad omnia internodia

supra basin obviis solitariis, raro binis : foliis obovatis v. breviter

obovatis antice rotundatis v. sub-truncatis, plerumque late emargi-

natis, basi sensim v. satis abrupte in petiolum 2-6 mm. longum

angustatis, 3-7 cm. longis, 2.5-4 cm. latis, vi.x dimidio usque

duplo longioribus quam latioribus, partissime et obsolete pinna-

tinervibus, crasse coriaceis ; spicis ad nodos pluribus lateralibus,

1.5-2.5 cm. longis; 4-6 articulatis : articulis androgynis, 10-14

floris V. !-2'supremis 6-2-floris ; floribus in seriebus 4 disposes,

imparibus 2 sub apice cujusque articuli adjectis, hisve mascuhs,

caeteris femineis, baccis non visis.

Rami inferne 3-5 mm. crassi, glaberrimi, internodus 4-10 cm.

longis. Folia in sicco olivacea v. brunnescentia, nervis lateralibus

utrinque plerumque 2, altero supra basin, altero ad medium e

nervo medio abeunte, supra vix, subtus paullo melius conspicuo.

Spicae interdum revera ex axillis euphyllorum solitanae, sed utrin-

que accessoriis autae ideoque pro axilla specie ternae, sed pler-

umque ad nodos vetustos inordinate plures, ex axillis squamarum

minutarum orientes, 3-5 mm. longe pedunculatae.

Hab. in Ins. Bahamas, Andros Island ad Conch Sound and

Lisbon Creek, in June flor. Northrop no. 551 0" Mwiusops de-

pressa Pierre).

Plate 4. P/>orad.„dron Northropiae. Portion of plant X ^ ; "- inflorescence.
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Aristolochiaceae

Aristolochia PASSiFLORAEFOLiA Rich. Conch Sound, May.

In the pines (568). Same as Wright 3665,

Aristolochia pentaxdka L. Nicol's Town, March (385).

Same as specimens of Garber and of Curtiss from South Florida.

POLYGONACEAE

CoccoLOBis diversifolia Jacq. Nassau, Jan, (143). Deter-

mined at Kew by Dr. N. L. Britton. Same as Brace 142 *' var.

foliis minoribus " Lindau.

CoccoLOBis retusa Griseb. *' Pigeon-plum." Deep Creek,

June (705) ; Purser Pt, June (662) ; low in fruit. Same as Wright

2252.

CoccoLOBis TENUiFOLiA L. NicoPs TowH, April (443). De-

termined at Kew by Dr. N. L, Britton. Same as Wright 3368.

Same as Brace 151, 193 and 205.

J J

Common everywhere along north shore of New Providence and

east shore of Andros (80).

COCCOLOBIS Wrightii Lindau. "Pigeon-plum." Deep Creek,

July (721). Determined at Kew by Dr. N. L. Britton. Same as

Wright 1395.

COCCOLOBIS OBTUSiFOLiA Jacq. " Pigeon-plum." Deep Creek,

June (706). Determined at Kew by Dr. Britton to be the same
as Eggers 4486, which according to Lindau is C. microstachya

ovalifolia Meisn.

PoLYGOXUM PoRTORiCENSE Bertcro. {P. dcnsiflonim Meisn.)

Fresh Creek, June. Not common (621).

Antigoxum leptopus H. & A. Common in cultivation. Nas-

J

Chexopodiaceae

Atriplex cristata H.B.K. Deep Creek, June (709).
Salicornia ambigua Michx. Common along the east coast

Nassau, Jan. (171).
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Salicornia Bigelovii Terr. (S. mncronata Bigel.) In the

** swash " on the w^est side of Andros. Wide Opening, June

(669). 3 dm. in height, branches very strict.

DoNDiA fruticosa (Forslc.) i^Suaeda.) Red Bays, April

(455). 7—8 dm. in height, rigid, much branched.

DoNDiA linearis (Ell.) Millsp. Common. Nassau, Jan.

(194)-

Amarantaceae '

Alternanthera muscoides Svv. Lake Waterloo, Nassau,

Jan. (150).

Alternanthera paroxvchioides St. Hil. Nassau, Jan. (197).

Same as Eggers 2571 (not named specifically), except that the

plant is more compact and the petioles shorter, 3-4 mm.

Lithophila vermicularis (L.) Uline. " Sampire." Ft.

Montague, Nassau, Jan. Common on sandy shores (147).

Iresine paniculata (L.) Kuntze. (/. celosioidcs L.) " New-

burn weed." Nicol's Town, March ;
Stafford Creek, June (362).

Batideae

Batis MARiTiMA L. Mastic Pt., May ; Cormorant Cay, An-

dros, June (595).
Phytolaccaceae

RiviNA HUMiLis GLABRA L. Common on N. p. and Andros.
.

Nassau, Jan. (20).

Phytolacca octandra L. " Poke-bush." Nicol's Town,

March (354).

Nyctaginaceae

MiRABiLis Jalapa L. "Four-o'clock." Naturalized in Nas-

sau, Jan,

Boerhaavia erecta L. Near caves, New Providence, Feb.

(280).

Boerhaavia paniculata Rich. Mastic Point, Andros, May

(732).

Boerhaavia scandens L. Near caves. New Providence, Feb.

(281).

PisoNiA aculeata L. " Cockspur." Common in the coppet

of both islands. Nassau, Jan. {jl, 196);
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PisoNiA OBTU3ATA Sw. In the coppet, Nicors Town, April

(517). Same as a specimen of Blodgett's from Key West, named

by Torrey.

PisoxiA ROTUNDATA Griseb. In the coppet, not common.

Fresh Creek, June (636). Same as Wright 3369, also specimens

of Blodgett's from Pine Key, Fla.

BouGAiNViLLEA SPECTABiLis Poir. Common in cultivation at

Nassau (142).

AlZOACEAE

Sesuvium portulacastrum L. Common on sandy beaches

on both islands, variable. Nassau, Jan. (149).

PORTULACEAE
«

PoRTULACA OLERACEA L. Common prostrate form, collected

at Nassau, Jan.

PoRTULACA OLERACEA L. var. ? Plants 2-2.5 ^^' high, as-

cending, nearly erect; leaves 1-2.25 cm. in length, obtuse or

sometimes retuse, axils shortly and sparsely pilose : flowers larger

than in the common form, clustered ; petals 4-5 mm. : sepals

strongly carinate-winged : style 3-4-parted : seeds small, less than

.5 mm., rugose. Found growing abundantly on Cormorant Cay
in the Northern Bight, west side of Andros, June (658).

PoRTULACA HALiMOiDES L. Conch Sound, May. Common
on rocks (580).

Anonaceae

Anona palustrts L. ''Custard apple." Not uncommon in

swampy parts of the coppet. Conch Sound, March (408). Same
as Rugel 710,

Anona squamosa L. "Sugar apple." Nicol's Town, culti-

vated (513).

Ranunculaceae

Clematis dioica L. Collected by Mr. Alexander Keith at

Conch Sound, 1894. Not common (742).
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Lauraceae

Nectandra sanguinea Rottb. *' Sweet torchwood/' Com-

mon in the coppet. Conch Sound, Red Bays, April ; Fresh Creek,

June (487, 613). Agrees with Wright 484 except that the leaves

are narrower (2.5-3 cm.).

Cassytha filifor.mis L. Common on shrubs and low trees.

Nassau, Jan. (78, 104, 512). A more slender form with yellow

stems was found on low grasses at Loggerhead Creek on the west

side of Andros, also found on Rose Island, N. P. (266).

Persea Persea (L.) Cockerell. '* Avocado pear." Common

in cultivation. Nicol's Town, March (37^)-,

Papaveraceae

Argemoxe Mexicaxa L. Common about Nassau, Jan. (51).

Cruciferae
4

Brassica arvensis (L.) B.S.P. {B. Sinapistnim Boiss). Nas-

sau, Jan. (225). Leaves almost entire.

Lepidium Virginicum L. Nassau, Jan. (140)-

Cakile aeoualis L'Her. Common on sandy beaches. Salt

Cay, Feb. (88, 278). Same as Wright 1863.

Capparidaceae

Pedicellaria pentafhylla (L.) Schrank. "Wild mustard.
II

Fresh Creek, June (630).

Crassulaceae

Bryophyllum pinnatum (Lam.) S. Kurz. {B. calycinum

Sahsb.) " Live-for-ever." Nassau, Jan. ; also on Andros (199)-

Rosaceae

Chrysobalanus Icaco L. " Pigeon plum." Common on

sandy shores. Nassau, Jan. ; Fresh Creek, June. Many speci-

mens at latter locality had white drupes (i 15)-

Mimosaceae

Acacia choriophylla Benth. " Cinnecord." Common in the

pines on both islands. New Providence, Feb.; Nicol s lown,

March (312, 364).
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Acacia Farnesiana (L.) WiUd. Nassau, Jan, (44).

AcuAN depressa (Kunth.) Kuntze. {Dcsmanthus,) Red Bays,

April (495).

(Willd.) Kuntze. {Dcsmanthus) Mastic

May (731).

Mimosa pudica L. -Sensitive plant." Collected by Mr,

Keith, 1891. Uncommon on Andros, but said to be abundant on

Elcuthera. Mastic Pt. (735).

Leucaena glauca (L.) Benth. " Jumby-bean/' Nassau,

Jan., Feb.; Bearing Point, Andros, June (43, 282, 657). Nos.

282 and 657 were shrubs, 1.5-2 m. in height

LvsiLOMA PAUCiFOLiOLA (DC.) A. S, Hitch. {Sabicu Benth.)

** Horseflesh,*' '' sabicu." Common in the coppet ; one of the most

valuable timber trees.

(434).

J

Lysiloma Bahamensis Benth. ** Wild tamarind." New Provi-

dence, Feb. (309). Same as Wright 3542.

Calliandra FORMOSA Benth. Hog Island, Nassau, Feb,

(255). In fruit only. Determined by Dr. B. L. Robinson at

Gray herbarium.

Pitiiecolobium Hystrix Benth. (P. caUiandmefolium Wright)

In the pines, not common. Conch Sound, May ; Deep Creek,

June (575). It is the same as Wright 2401.

Pithecolobium Unguis-cati (L,) Benth. " Ram's horn.''

Common near the shore on both islands. Nassau, Jan. ;
Cocoa-

nut Pt, Andros, April (66, 235, 449). 66, collected at Nassau,

has the leaves two-jugal and agrees with Eggers (3830).

Pithecolobium Bahamense sp. nov. ** Rani's horn/'

A shrub, 1.5-2 meters in height, with slender, drooping

branches, armed with delicate, stipular spines, 3-7 mm. in length ;

leaves bipiimate, pinnae one-jugal, leaflets one-jugal
;
petiole 1—4

mm. in length, petiolules 1-3 mm., channelled and with a single

stipitate gland at the base ; leaflets oblong to oblanceolate or

obovate, 1.25-2 cm. long, a little over half as broad, obtuse or

mucronate at the apex, oblique and slightly unequal at the base,

chartaceous, glabrous, shining above, entire, subsessile with a

stipitate gland at base : inflorescence capitate, many-flowered :

peduncles 2-3 cm. in length, much exceeding the leaves : calyx
tubular, less than one half the length of the corolla with five ovate



Flora of New Providence and Andros 39

acute lobes : corolla crimson, tubular, 3-5 mm. in length, five-

lobed, lobes acute, about one half as long as the tube : stamens

numerous, crimson, exserted, more than twice the length of the

corolla : anthers small, rounded : ovary stipitate : style much ex-

serted, about 2 cm. in length, four times as long as the corolla :

stigma small : immature fruit compressed, slightly curved, puberu-

lent : mature fruit 9 cm. in length, i cm. in width, dark-brown,

curved : seeds arilled.

Collected in fruit near Nassau in January, and in flower in the

coppet at Mastic Point, Andros, in June (605). The plant belongs

to the section Unguis-cati znd is related to P. circinalc Benth.

Plate 5. Pithecolobium Bahamcnse. Portions of plant in flower and in immature

fruit. X *•

Caesalpinaceae

Cassia Bahamensis Mill. "Stinking pea." New Providence,

Jan. (103).

Cassia biflora L. Nassau, Jan. Leaflets strongly emarginate

(55). ^ ^
Cassia ligustrina L. Common. Nassau, Jan.; Conch

Sound, March (123, 422). Same as Wright 1190.

Cassia mimosoides L. Nassau, Jan. Pods 2-2.5 cm. long,

very hairy (134).

CxVSSiA occidentalis L. Nassau, Jan. (105).

Cassia polyadena DC. Nicol's Town, March. In the pines,

strict and unbranched, 7-9 cm. in height, not as pubescent as

Wright 2376,

Cassia villosa Mill. Nassau, Jan. Determined by Miss

Anna Murray Vail at Columbia herbarium (14).

Cassia Caribaea sp. nov.

Shrubby, 6-9 dm. in height ; stem gray, smooth :
leaves 2-3.5

cm. long, with from two to four pairs of leaflets, mostly t^^^e
;

petto e

2-5 mm. long, channelled : a stipitate gland between the leafle

or slightly below (often wanting between the lowest pair)
;

leaHets

sessik. elliptical, 1.5-2 cm. long, about one third as w'^e, ^equal

and oblique at the base, apex mucronate, margin entire, tmckisn.

glabrous, shining above, resinous-dotted below; ^^^'"^ "^T^T^e'
parallel and prominent; stipules about 3 ^^-f ^.'."-tirs on the
subspinescent, ribbed and often with oppressed white hais on the

margin, persistent : flowers large, solitary, axiHaiy :
P^^imcle 2

3 ct^. long : calyx deciduous : sepals lanceolate, acuminate, about
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I cm. long, the three outer ones keeled, keel pilose : petals yel-

low, oblanceolate or obovate, nearly twice as long as the sepals

and about i cm. in width : stamens lo, the three upper difform :

anthers linear, puberulous along the furrow, bursting at the top

by two short clefts : ovary about 5 mm. in length, shorter than

the flattened style and covered with appressed white hairs : leg-

ume purplish-brown, linear-oblong, 3-5.5 cm. long, 5-7 mm. wide,

bivalved, compressed, mucronate, with a few scattered hairs : seeds

about eight, oblong, compressed.

Collected in the coppet at Fresh Creek, Andros, June 10,

most closely related to C, lineata Sw. (638).

Plate 6. Cassia Caribaea. Portions of plant, natural size ; I, leaflet.

Tamarindus Indica L. *• Tamarind." Fresh Creek, June;

Deep Creek, July (642, 717).

Hakmatoxylon Campechianum L. '* Logwood." Nassau,

Jan.; Lisbon Creek, Andros, Naturalized (195).

Caesalpinia ovalifolia Urban. ** Nicker-bean." Nassau,

Jan. (116). Described in Symbolae Antillanae, 2: 273. O.

1900.

Caesalpinia crista L. {C. Bondjicella \^.) '* Nicker-tree/*

Nassau, Jan. (106). Both species quite common on New Provi-

dence and Andros on sandy beaches.

Caesalpinia Rugeliana Urban. Common in the pines.

Conch Sound, March (426). Same as Wright 2364,

Peltophorum adnatum Griseb. " Horse-bush,'' Upper sur-

face of leaflets hirsute. Otherwise same as Wright 2359. Deep
Creek, July (712).

Poinciana regia Boj. ** Poinciana,'* '^flamboyant/' Culti-

vated at Nassau, Mastic Pt. and Deep Creek, Andros (591).
Caesalpinia pulcherrima Svv. '* Pride of Barbadoes." Cul-

tivated at Nassau and Mastic Pt, (10),

PaPIlionACEAE

Sophora tomentosa L. Conch Sound, March ; Deep Creek,

July (411, 727). Same as Eggers 2573, but is not nearly as

tomentose.

Crotalaria pumila Ort. Nassau, Jan. {67). Same as Cur-
tiss 533.

w

Crotalaria retusa L. Nassau, Jan. 221. Same as Wright
117.
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Crotalaria verrucosa L. Nassau, Jan. (54).

Indigofera Anil L. Nassau, Jan. (175).

Cracca Schottii Vail, In old field, Lisbon Creek, Andros,

June (678), Agrees with specimens from Cartagena, Schott, no.

16. Determined by Miss Anna Murray Vail.

Stylosanthes hamata (L.) Taub. (S. procinnbcns Sw.) Nas-

sau, Jan. {ij).

Meibomia inxana (Sw.) Kuntze. {Desviodinm incanum (Sw.)

DC.) Nassau, Jan. Common (224).

Abrus precatorius L. " Crab's eyes," " Black-eyed-Susan,"

"Wild licorice." Nassau, Jan. (239).

Bradburva Virginl\na (L.) Kuntze. {Ccntroscma) Very

common, fruit and leaves variable. Nassau, Jan. ; Fresh Creek,

J

Bradburva Virginiana angustifolia (DC.) Griseb. Fresh

ek, June (756).

Galactia rudolphioides (Griseb) Wright. Common. Nas-

, Jan.; Nicol's Town, March, April (214, 219, 39S)-
Agrees

1 Wright 1 181.

Galactia Cubensis H.B.K. {G. spiciforniis T. & G.) Nas-

, Jan.; Fresh Creek, June (60, 226, 648). Agrees with Wright

2332.

CANAVALiAOBTUSiFOLiA(Lam.)DC. " Horse-bean." Common

on sandy beaches. Nassau, Jan. ; Conch Sound, April (i 1 2, 452)-

Legume 2.5 cm. wide. Same as Curtiss 682, and Eggers 2724,

unnamed specifically.

DoLiCHOLUS MINIMUS (L.) Medic. Nassau, Jan. (2 1 5).
Same

as Curtiss 656.

Phaseolus semierectus L. Common. Southwest Beach, N-

P.. Jan. ; Mangrove Cay, Andros, June (329). Same as Wright

Vigna repens (L.) Kuntze. Nicol's Town, March (386). Same

as
J. Donnell Smith 181, PI. Guat.

,

Cajanus Cajan (L.) Millsp. " Pigeon-pea." Cultivated and

escaped on both islands. Nassau, Jan. (98).

Dalbergia Brownei (Pers.) Kuntze. "Ti-ti." Kemp Sound,

Andros, June (680). . ,. ^ ,,

IcHTHYOMETHiA PisciPULA (L.) A. S. Hitch. {Piscidta Erythnna

L.) Conch Sound, May (588). Same as Curtiss 685.
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Arachis hypogaea L. *^ Groundnut/' Cultivated. Mastic

Point, May (600).

Ervthrina Corallodendron L. *' Lightning-tree." Culti-

vated. Nassau (308).

OXALIDACEAE

OxALis corniculata repexs Zucc. Nassau, Feb. (330).

OxALis sp, Acaulescent, bulbs scaly ; leaflets broadly obcor-

date, about 5 cm. wide and 2 cm. long
;
petioles 14-16 cm., a little

longer than the scape : flowers pale purple, about i cm. wide.

Near 0. latifolia Kunth. Nassau, Feb. Probably escaped (33 0-

LiNACEAE

Linum Bahamense sp. nov.

Suffruticose, 3-6 dm. in height, corymbosely branched, branches

erect-ascending ; stems sulcate : leaves numerous, alternate, sessile,

appressed-ascending, whitish, hnear-lanceolate, 8-1 1 mm. long, a

little more than i mm. wide, one-nerved, the midrib prominent on

the under side and projecting at the apex so as to form a mucro,

margin entire or the younger leaves glandular-ciliate, glabrous or

with a few scattered hairs at the base or along: the midrib on the

upper side ; two dark stipular glands at the base of the leaves :

flowers corymbose, numerous; pedicels short, 2 mm. in length,

bracts ciliate-glandular ; sepals 5, lanceolate, acuminate, 2-3 mm.
long, ciliate-glandular, keeled, persistent : petals bright yellow, more
than twice the length of the sepals, obovate : stamens 5, united at

the base included : anthers oblong : styles 5, distinct, filiform : ovary
globose, imperfectly lo-celled; ovules 10; capsule globose, 2-3.5
mm. in diameter, about as long as the calyx, splitting into 10 valves

;

seeds oblong, compressed, reddish-brown (204, 496).
Common in the pines on both islands. Collected at Lake

Waterloo near Nassau, Jan. 25 ; near Southwest Beach, N. P., Feb.

26 ; at Red Bays on the west side of Andros, April 17 ; also col-

lected in N, P. by Eggers, no. 4181.

This is related to L. snkatiim Riddell, but the styles are dis-

tinct, the leaves are one-nerved and the septa of the capsule are

not glandular.

Plate 7. Limtm Bahamense, Entire plant, X f ; ^ flowers and buds ; r, sepal ;

tf, petal ; 5, stamen ; «, anther
; /, fruit.

Ervthroxvlox brevipes DC. " Rat-wood." Deep Creek,

June (692). Same as Wright 2134 and Eggers 2435 unnamed
specifically.
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Ervthroxvlox obovatum Macf. Mastic Point, May (597).

Same as Eggers 4345 from Bahama; leaves thicker and veining

more conspicuous than in Wr. 2140 from Cuba.

Erythroxylon reticulatum sp. nov.

Tall shrub with slender branches : reddish-brown verrucosa

bark, branchlets strongly compressed : leaves oblanceolate or

oblong, 2.5—3 ^^- l*^^g» half as wide ; broadly obtuse and mucron-
ulate at the apex, narrowed below to a short petiole, 2-;^ mm.
long, glabrous, thickish, entire, dull green above, pale below, are-

olate, the reddish connecting veins circumscribing a central area

4-6 mm. wide ; midrib reddish, prominent, veins delicate, promin-

ulous above : stipules persistent, triangular, acuminate, shorter

than the petioles, reddish-brown : flowers axillary, appearing with

the leaves, solitary or sometimes in pairs
;
pedicels 5-8 mm. long,

slender below, gradually thickening and wing-angled above : calyx

spreading; sepals 5, lanceolate, about one third the length of the

petals : petals white, 3-3.5 mm. in length, deciduous, eUiptical-ob-

long, slightly keeled on the back, internal scale two-lobed and con-

torted at the apex : stamens 10, 4-5 mm. long, exserted : filaments

united over one third of the way, tube extending a little beyond

the sepals : ovary oblong, 3-celled : styles 3, distinct : stigmas flat-

tened, reddish : young drupe oblong, pointed, purplish-black, 5

mm. in length.

Collected at Deep Creek, Andros, June 27 ;
growing in sand

(682). Most nearly related to R arcolaUtm E.

Plate 8. Erythroxylon reticulatum. Portion of plant, X 7 ; '^^ flowering branch ;

^, flower without coroUa ; «, petal.

Malpighiaceae

BvRSoxiMA LUCiDA Rich. Common on Andros on the edge of

the coppet. Our specimens resemble those from Florida more

closely than they do those from the West Indian specimens
;
the

latter all have broader, obovate, instead of oblanceolate or spatu-

late leaves. NicoFs Town, March (367). Same as Curtiss 501.

Largest specimen seen one foot In diameter and about twenty feet

in height

Malpighia setosa Spr. -Touch-me-not/' Fresh Creek,

J^"^ {717\ Determined by Dr. Britton at Kew to be ''the same

as a specimen marked M. setosa by Jussieu; collected also by Brace

no. 114/'

A number of specimens were collected at various times which
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seem to vary greatly; possibly more than one species is repre-

sented. No. 737 was collected in the pines at Fresh Creek, It

was a tall shrub with whitis hbark, oblong leaves, 2-3.5 cm.

long, 12-20 mm, wide, entire or nearly so, hairs few on mar-

gin and under surface : inflorescence, two-flowered umbels
;
pedi-

cels 8-13 mm.: flowers rosy, 12-15 mm. wide : drupe globose,

furrowed.

No. 538 was a single specimen from the pines at Stafford

Creek, collected in May, differs from the above in having thicker

naryower leaves only half as wide, 2-3 cm. long and 8-10 mm.

broad, pointed at base and apex, margin dentate or strongly den-

ticulate. No. 538a is a specimen in fruit, collected at Conch

Sound ; leaves broader than in above, denticulate and with hairs

on both sides of the leaf, 538*^, also from Conch Sound, sent by

Mr. Keith, has oval or ovate leaves 2-2.5 cm. wide, with strongly

dentate margins, hairs beneath and on the margin, flowers smaller

than In 737, All the above specimens differ very much from Wr.

no. 99, marked M. sctosa, in leaf only ; that has leaves less than halt

the size of any of ours, hairy above and strongly hirsute beneath.

Stig:matophvllox Sagraenum Juss. Not uncommon hi the

pines. Conch Sound, March ; Red Bays, April (401-468). Same
as Rugel 157.

Tkfopteris rigida Sw. Common in the coppet. Nassau,

Feb.; Conch Sound, May; Calabash Cay, Andros, June (217)-

Same as Wr. 96. 217^2 from Deep Creek has the leaves oblance-

olate or obovate, 12--17 mm. wide; all the other specimens col-

lected have oblong or elliptical leaves 7-10 mm. wide.

RUTACEAE

Fagara flava (Vahl) Krug & Urban. {Xanthoxylon cribrosuvi

Spreng.) " Satin-wood." Deep Creek, June (695);
Fagara coriacea (A. Rich) Krug & Urban. {Xanthoxylon

emarginatnm\^x\^\xt>^ "Hercules' club." Common in the coppet.

Nicol's Town, March
; Mastic Pt., April ; Deep Creek, June (372).

Same as Eggers 4034, 4503. Brace 510. Carpels globose, not

oblique.

Fagara Fagara (L.) Small. {Fagara hmiscifolia Willd.)

Nassau, Nicol's Town (747).
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SiMARUBEAE

SuRiANA MARiTiMA L. ** Bay-cedar." Common along the

shore on both islands. New Providence, Jan. (86), Same as

Eggers 2728.

PiCRODENDROX BACCATUM Bahamense Kruor & Urban. Conch
*

Sound, April (453). Determined at Kew by Dr. Britton. Same

as Eggers 4402, Brace 476.

Burseraceae

BuRSERA Simaruba (L.) Sarg. ** Gum-elemi/' '*West Indian

birch." Common on both islands. Nassau, Jan. ; Conch Sound,

May (64, 560).

SwiETENiA Mahogani L. "Madeira." Nassau, Jan. ;
Man-

grove Cay, June (137, 6y6). Same as Eggers 1836, Wright

1153

POLYGALACEAE

PoLVGALA BovKiNii Nutt. Commoti on savannas on west

side of Andros. Red Bays, April (473).

PoLVGALA BRizoiDES St. Hil. Common in savannas on west

side of Andros. Red Bays, April (465)- Determined at Kew

by Mr. A. W. Bennett— "sed racemi quandoque axillares.

PoLVGALA SPATHULATA Griseb. Conch Sound, March (402).

fl

M
EUPHORBIACEAE

Buxus Bahamensis Baker. On savanna. Near the shore at

Red Bays, April (460). Determined by Dr. B. L. Robinson at

Gray herbarium.

Phyllanthus Epiphyllanthus L. {P.falcatus Sw.) " Hard-

liead." Common on both islands. Nassau, Feb.; Nicol's Town,

March (146-325). Same as Eggers 7234- Branchlets narrower

than in Wright 195 1. No. 146.2 and 146^ have branchlets ve-

narrow, 8-10 cm. long and 6-8 mm. wide, apex more acute,

pedicels longer and more slender, 3 mm. in length.

Phyllanthus DiSTiCHUsL. " Gooseberry tree." Fresh Creek,

T

J

MarchPhyllanthus Niruri L. Nicol's Town, ,

Phyllanthus Bahamensis Urb. Lewis Coppet near Ke

Bays, Andros, May (488). Same as Eggers 424'. 4464-
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Savia ERYTHROXVLOiDES Griseb. "Maiden-bush." Not un-

frequent in the coppet. Fresh Greek, Deep Creek, June. In

fruit only (6io). M
Jacq. ( C. Cascarilla linearis J

bush." Common along the eastern shores of both islands.

Nassau, Jan.; Fresh Creek, June (113, 615).

Manihot Manihot (L.) Cockerell. {Jatropha Manihot L.

" Sweet cassava." Cultivated and escaped. Nicol's Town, March

(363)-

AcALYPHA ALOPECUROiDES Jacq. Nassau, Jan. (32). Same as

Wright 571.

Lasiocroton macrophyllus Griseb. *' Wild oak," ** Light-

wood," ** Bitters/' Deep Creek, June (689). Agrees with speci-

men of March from Jamaica except that the upper surface of

the leaves is smooth instead of velvety and the apex is obtuse

instead of acute.
r

ExcoECARiA LUCiDA Svv. *' Crab-wood." NicoVs Town,

March; Fresh Creek, June (375)-

ExcoECARiA Sagraei J. Mull. Stafford Creek, Andros, May

(589). Same as Wright 2006.

HnTOMANE Maxcinella L. '' Manchineel." Not uncom-

mon on Andros. J

622). In 662 the sap did not seem at all milky. All the herbarium

specimens examined showed the leaf apex acute or acuminate,

while all of ours have the apex very blunt,

Bonania emarginata DC. Fresh Creek, June (628). .

Pedilantiius sp. ? possibly P. angnstifdlius Poit.

Shrubby, 7-9 cm. high, half-scandent with green, rather fleshy

stems, very little branched. All the plants seen were destitute of

leaves though alternate leaf-scars are discernible, 4-5 cm. apart

;

scars of the floral leaves opposite : flowers in terminal cymes ;

peduncles 4-5 cm. in length ; involucre bright red, pubescent,
about 8 mm. long, irregular, with a sharp spur at the side, 5 mm.
long

;
spurred part of involucre with four glands at base : staminate

flowers indefinite: pistillate ones exserted : style 10 mm. in length.

(693)-

J

tin

in Gray herbarium, but specimen not in good flower.
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Euphorbia Blodgettii Engelm. Nassau, Jan. ; Nicol's

Town, March (41, 379).

Euphorbia buxifolia Lam. Common on sandy beaches.

Southwest Beach, N. P., Jan. ; Red Bays, April (87, 457). ^T2,

a form with leaves not appressed, was collected at Big Cabbage

Creek on the west side of Androsin June. Same as Wright 2016.

Euphorbia cassytiioides Boiss. Rare, Deep Creek, June

(702). Determined at Kew, 1897.

Euphorbia heterophvlla L, Common in the pines. New
Providence, Jan. (96).

Euphorbia heterophvlla graminifolia Engelm. Same
V

locality (92).

Euphorbia nutans Lag. Common. Nassau, Jan. ; Nicol's

Town, March (229, 380). Our specimens agree with Professor

Hitchcock's in having the upper internodes slender, especially in

229, and no dark spots on the leaves. (See Hitchcock's Report,

Plants of the Bahamas, Jamaica and Grand Cayman.)

Euphorbia serpens Kunth. Nassau, Jan; (277). Same as

specimen of Rugel, no. 148 marked E, serpens van? Much

branched, delicate, with slender wiry stems, enlarged nodes,

leaves 3-4 mm. in length.

Euphorbia pulcherrima (Graham) Boiss. " Poinsettia." Nas-

sau, common in cultivation.

Euphorbia antiquorum L. Nassau, cultivated.

HuRA CREPITANS L. " Sand-box tree." Nassau, cultivated.

Anacardiaceae

Metopium Metopium (L.) Small. "Poison-wood. " Com-

mon in the coppet on both islands. Nassau, Jan. ;
Conch Sound,

^^y (70. 552^. Same as Wright 2287, Curtiss 448.

MORINGACEAE

MoRiNGA MoKiNGA (L.) Small. " Horse-radish tree." Nas-

sau, cultivated (3 10).

Celastraceae

Elaeodendrum xylocarpum DC. Nassau, Jan. (71).
^

I"

M
Maytenus buxifolius (Rich.) Griseb. Fresh J
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Differs from Wr. 22 1 5 and all other specimens examined in having

the leaves narrower and more spatulate, 2-2.5 cm. long, 6-9 mm.

wide (626).
' Crassopetalum fallens (Smith). {JMyginda palhns Smith.)

Cocoanut Point, April ; Deep Creek, June (447, 718). Like Eg-

gers 4140 and 4438 from New Providence, "put with M, pallens

at Kew/' Differs from the Florida specimens in having much

narrower leaves, oblanceolate or spatulate, 2-2,5 cm. long, 4-9

mm. wide.

Crassopetalum coriaceum sp. nov.

Low shrub : branches ascending, bark grayish ; branchlets

tetragonal, ends somewhat wing-angled : leaves numerous, oppo-

site, subsessile, coriaceous, broadly oblanceolate, 1.5-2 cm. long,

about I cm. wide, apex obtuse or sometimes slightly retuse, base

cuneate, margin entire, somewhat revolute, veins inconspicuous:

flowers minute, reddish, in axillary subsessile cymes, 2-5-flowered;

pedicels 1-2 mm. in length, jointed
;
pedicels and calyx puberulous

:

calyx campanulate, ^persistent ; lobes 4, rounded, reddish, obtuse:

petals 4, orbicular, longer than the calyx, spreading or at length

reflexed : stamens 4, inserted on the edge of the disk ;
filaments

subulate; anthers small, globose: ovary immersed in' the disk,

globose: style short: stigmas 4 : fruit a red drupe, slightly obovate,

about 3 mm. in length, one-celled, one-seededj(48o).

Plate 9. Crassopetalum coriaceum. Portion of plant X f 5 ^% stamens; «,

ovary ; a, fruit.

Collected on the savannas at Red Bays. Andros, April.

Allied to C, pallens (Smith), but differs in having thicker entire

leaves and smaller subsessile cymes.

ScHAEFFERiA FRUTESCENS Jacq. Deep Creek, June (697).

Same as Wright "jj,

Ilicaceae

Ilex Krugiana Loes. ; Engler^s. Bot. Jahrb. 15 : 317. Conch
Sound, May. Upper surface of the leaves shining, apex acute

(553). Same as Cooper's 17 from New Providence, and Eggers

1889 from St. Domingo (unnamed).

Sapindaceae

Serjaxia diversifolia Radlk. '* Fowl-foot vine." Common.
Conch Sound, May

; Fresh Creek, Deep Creek, June (578, 6%7y
Same as Wright 109. '
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Serjania subdentata Juss. & Poir. " Fowl-foot vine."

Common In the coppet. New Providence, Jan.; Fresh Creek,

June (236). Same as Wright 2162.

Cardiospermum Halicacabum L. " Balloon vine." Nassau,

>" {237)-

Thouinia discolor Griseb. "Quicksilver bush." Nicol's

Town, March ; Conch Sound, May ; Deep Creek, June (368, 590,

686).

Exothea paxiculata (Juss.) Radlk. Nicol's Town, March

(392). Same as Wright 11 69.

Hypelate trifoliata Sw. "Ebony." Deep Creek, June

(690). Same as Wright 2 171.

Alvaradoa AMORPHIOIDE5 Liebm. Nassau, Jan. (145).

Same as Wright 2189.
Rhamnaceae

Krugiodendron ferreum (Vahl) Urban. {Condalia.) Fresh

Creek, June (611).

Revnosia Northropiana Urban, Symb. Ant. 3: 315- 1902.

Plate 10. Keynosia Northropiana. Portion of plantX I I /-
A^^'"

•
'''' '"''"°'^

of calyx showing stamens and petals ; a, stamen and petal ; «, petal
;

d, pistil.

Red Bays on the west side of Andros, April 23, and at Nicol's

Town on the east side, April 28 (510).

Revnosia latifolia Griseb. Common on border of swash on

west side of Andros. Purser Point, June (661).

Colubrina ferruginosa Brongn. " Bitters." Deep Creek,

June (684). Same as Wright 1 1 39.

r i-> r .< riipw titirk
" Common on both

Gouania Domingensis L. Lnew-sticK. v.u

islands. Nassau, Jan. (69).

Vitaceae

ViTis ROTUNDiFOLiA Michx. Common. Conch Sound, May

(559).

Cissus MiCROCARPA Vahl. "Bull-vine." Common in the

southern part of Andros. Deep Creek, June (694).

Wright 72 r.

Cissus"siCYOiDES L. Conch Sound, May (582). Same as

'"""Ksp. -'Bull-vine." Q-te -mmon in the northern

part of Andros. Conch Sound, March, May (398)-

Wright 3514.

1911
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Parthenocissus quinquefolia (L.) Planch. {Avipdopsis

qnmqnefolia (L.) Michx.) Carmichael, New Providence, Feb.

(322). Single specimen.

TlLIACEAE
\

Triumfetta SEMiTRiLOBA L. Commoii about Nassau, Jaiv

(4, 47)- •

CoRCiiORUS HiRSUTUs L. Common on both islands. Nassau,

Jan. ; Nicol's Town, March (202). Same as Wright 2091.

CoRCHORUS siLiouosus L. Common about Nassau ;
very

variable in the size of the leaves, Nassau, Jan. (139, 222).

Malvaceae

SiDA CARPINIFOLIA L. Common. Nassau, Jan. (35)- -^

very strict form with crenate leaves found at Nicol's Town, April

(433)-

SiDA suriXA L'Hen Nassau, Feb. (306).

Abutilon crispum (L.) Medic. Nicol's Town, March (370).

Pavonia spicata Cav. {P. racemosa Sw.) Collected by Mr.

Alexander Keith at Conch Sound, 1891 (736).

Hibiscus cryptocarpus Rich. *'Wild cotton," Nicol's

June (397). Same as Wri t>

Hibiscus esculentus L, '* Gumbo," ** okra." Conch Sound,

May. Cultivated and escaped (549).
Hibiscus tiliaceus L. Not uncommon along the east coast

of Andros. Conch Sound, May (564), Same as Eggers 263 2*

Ceiba pentandra (L.) Gaertn. {Eriodendron anfracttioswn

DC.) ''Silk-cotton tree," '* Ceiba," Nassau, cultivated and es-

caped ? Nassau, Jan. (152).

Sterculiaceae

Helicteres SEMITRILOBA Bertcro. Fresh Creek, June (664).
r

Helicteres spiralis sp. nov.

A tall shrub
;
young branches and leaves tawny tomentose :

leaves lance-ovate, acute, unequal and cordate at base, 6-9.5 cm.
long, 2.5-4 cm- wide, 3-5-ribbed, margin crenulate-denticulate,
sometimes with a i&\\ large teeth, upper surface pubescent, under
tomentose, hairs tawny, stellate : petiole about i cm. in length :

stipules subulate : inflorescence fascicled, few-flowered
;
peduncles

1.5-2 cm. long; pedicels glandular at base: calyx campanulate.
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1.5-2 cm. long, slightly bilabiate, unequally 5-toothed
;

lobes

acute, densely tomentose. rJ^out one fourth the length of the

column: petals 5, white, hortly exceeding the calyx, oblong

clawed, subequal, the lower auricled near the base :
column 7-8

cm. in length, declined, covered with long mostly smiple han-s:

stamens 10, arranged in pairs; anthers divergent-oblong ;

stami-

nodia 5, hgulate: ovary tomentose, 5-celled : styles united thick-

ened at the apex : pod twisted, oblong, about 4.5 cm. m length :

convolutions about ten, tomentose or at length glabrous.

J

collected M

ry

Plate 1 1 . Helideres spiralis. Portions of plant in flower and fruit X % ^^^''ly-

Melochja nodiflora Sw. Nassau, Jan. (45)-
Same as

Wright 39.

• Melochia tomextosa L. Common on both islands. Nas-

sau, Jan.; Nicol's Town, March (253). Same as Wright. 40 ^

same as Eggers 1991.

Wai.theria Americana L. Common on both islands
;

v

variable. Nassau, Jan. ; Nicol's Town, March (89, 230, 429)-

W. Americana var. ? (136.207). Collected at two different

stations in Nassau, differing from all specimens examined m hav-

ing leaves smaller, 1-2 cm. long. 7-13 nmi. wide
;
marginal teeth

not as acute, and in having both leaves and stems covered with

stellate hairs
;
plant tall, less stout than the type.

Hvpericaceae

AscvRUM HYPERicoTDES L. Common in the pines on both

islands. Nassau, Jan.; Conch Sound. May (323)-
Same as

.

2129 and Eggers 2047 (unnamed).

BlXACEAE

Xylosma ilicifolia sp. nov.

Shrub 2-3 m. in height ; bark grayish, --ucose ;^us^ally

armed with slender spines 1-4 cm. long, p
oblanceolate or

branched : leaves alternate, variable in shape, ^^^; i^j^jng

obovate, 2-3 cm. in length. 1-2 cm.
'!;f^;;^^^,^,:oh^^^^e),

above, apex acute and strongly mucronate (or
^ucronate

margin entire or frequently with one to three - '

^^^^^j^^,

teeth on the upper half of the ^^^^
^^^^J/S^el

obtuse; petiole 1-2 mm. m length "o^^^^f^f'
.,,,,. short-pedi-

staminate greenish, in axillary fascicles ot
5 "' ^

\
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celled
;
bracts minute, ciliate : sepals 4-5, ovate, ciliate at apex:

stamens 8-10; filaments recurved, longer than the anthers; an-
thers globose; disk annular: pistillate flowers 2-3 in a cluster

;

pedicels about i mm. in length : sepals 4, lanceolate, ciliate to-
wards the apex : pistil more than twice the length of the sepals,
about I mm. long : ovary globose : styles two thick, short : stigmas
two

: disk annular : berry globose, bluish-black, about 5 mm. in
diameter, one-celled and four-seeded (124, 388).

Collected at Nassau, J M
June 10. It is the same as Cooper's

13 from New Providence, marked in pencil by Gray " Xj
un Brace 98 and
Eggers 446. Seems to be between X. iufcstum Griseb. andX _

folium A. Gray
;

differs from the latter in having the upper surface
of the leaves shining, apex mucronate, sepals ciliate, petioles and
pedicels shorter, and in the shape and margin of the leaves.

Plate 12. Xylo.ma ilidfolla. Portion of plant, X ^ ; n, fruit ; bb, flower
;

a, sepal
; c, stamens ; e, ovary.

Canellaceae

Canella Winterana (L.) Gaertn. (C. alba Murray.)
" Wild cinnamon." " Bahama whitewood bark." Not buncom-
mon. Nassau, Jan.; Deep Creek, June (79, 708). Same as
Wright 2122.

Turneraceae
Turxera ulmifolia L. Common on both islands. Nas-

sau, Jan. (57). Same as Wright 209.

Passifloraceae

Passifloka angustifolia Sw. Nicol's Town, Conch Sound,
March (389. 427).

Passiflora cuprea L. "Wild watermelon." Common on
both islands. Nassau, Salt Cay, Jan.; Nicol's Town, March
(121, 243).

J

W
Passiflora minima L. Common. Nassau

Conch Sound, March (216, 242. 428). Same as ...^.. ._^,.
Passiflora MULTiFLORA L. Nicol's Town, March (374)-Determined at Kew by Dr. Masters.
Passiflora pectinata Griseb. Common on Andros in the

(39T)
' "'

^'"'^' ^""'' ^'"^'^^
'

^^^ ^^>"' ^P^^^
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Determined at Kew by Dr. Masters, who noted, *' I do not
like to separate this from P. pccdnata, though it differs." The fol-

lowing constant characteristics were found in all the specimens

collected. Leaves deeply contracted below the middle with

marginal stipitate glands
;

petiole with a {t\N stipitate glands

towards apex
;
peduncles as long or longer than the leaves ; leaf-

lets of involucre bipinnatipartite, secondary segments long-seta-

ceous
; excurreut in a gland; calyx segments ovate-lanceolate;

petals oblong; tendrils longer than the leaves.

Car ICAGEAE

Carica Papaya L. '* Papaw/' Deep Creek, July. Culti-

vated (132).

Cactaceae
4

Cereus Swartzii Griseb. " Dildo." On borders of creeks in

the southern part of Andros. Deep Creek, June (699). 4 mm.
'n height, 7.5-10 cm. in diameter.

Opuntia spinosissima .Mill. Along the shore. Fresh Creek,

June re:; 2V

J

Opuntia Tuna (L.) Mill. Along the shore. Fresh Creek,

T ytiiraceae

Parsons Ia 'phea Parsonsia (L.)

^•Br.) Near Southwest Beach, N. P., Feb. (318). Same as

%g;crs 1657.

Rhizophoraceae

Rhizophora Mangle L. "Mangrove." Common on both

'slands; the chief vegetation of the swash. Nassau, Jan. (193).

Myrtaceae

J>

Calyptranthes fallens Griseb. "White stopper." Com-

"^o" 'vw the coppet. Fresh Creek, Deep Creek, June (641).

MvRTUs punctata Griseb. {Anamomis.) "Naked wood.

I^eep Creek, June (696).
Eugenia axillaris (Sw.) Willd. " Stopper." Deep Creek,

June (707).

Eugenia longipes Berg. Red Bays, April ;
Conch Sound,

). Same as Curtiss (985) from Florida.
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Eugenia monticola DC. Deep Creek, July. In fruit only

(725). Same as Curtiss 9S7.

Eugenia sp. ? Near E. longipes Berg.

A tree with smooth white bark, branchlets slender, smooth
;

leaves thick, at length leather}^ pale-green, shining above with

pellucid dots ; oblanceolate or elliptical, obtuse, mostly cuneate at

base, ro-17 mm. long^ 5-7 mm. wide; petioles 1-2 mm., veining

indistinct : flowers solitary or in pairs on long slender pedicels, 2-

2-5 cm, long, bibracteolate ; bractlets oblong, about equalling the

calyx lobes. Flowers smaller than in E. longipes. In general

leaves are smaller.

punctata

A single tree seen in the coppet at Deep Creek, July (722).

yy

9t

PsiDiUM GuAYAVA L. " Guava." Common in cultivation.

Nassau, Conch Sound (579).

COMBRETACEAE

CoNocARPUS ERECTA L. " Button-wood.'' Abundant on both

islands. Nassau, Jan.; Cocoanut Point, May (53, 298).

CoNOCARPUS ERECTA SERiCEA Fors. Nassau, Cocoanut Point

(81, 532). Same as Eggers 2608. At Cocoanut Point, both the

glabrous type and the variety were growing together with no in-

termediate forms.

Laguncularia racemosa (L.) Gaertn. " Bastard buttonwood.

Common, especially in the swash. Fresh Creek, June (594).

Terminalia spinosa sp. nov. " Brier tree," " Prickly tree

A low, spreading, flat- topped tree, height about 5 meters, 1.5-

2 dm. in diameter ; bark lightish, ridged : branches horizontal

;

branchlets divaricate, spiny : leaves fascicled, subsessile, oblanceo-
late or spatulate, 1-1.5 cm. long, 4-6 mm. wide, thick, glabrous,
yellowish-green below, obtuse or retuse at the apex, tapering into

a short petiole at base (1-2 mm.), margin entire, slightly revolute;
spines axillary, slender, 3-7 mm. in length, mostly in threes at the
end of the branchlets : flowers small, greenish, growing in axillary
spikes, the 5-7 flowers approximate, so as to resemble a head

;

peduncle 6-10 mm.; bracts small, ovate: calyx valvate, tube i

2.5 mm. long, prolonged beyond the ovary, constricted above it,

limb campanulate, subtruncate, 1-2 mm. long, with 5 small
teeth, villous within, deciduous, disk of 4 brownish, villous,

two-lobed glands at mouth of calyx tube : stamens 8 (9), ex-
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sorted, about 3 mm. in length, alternate ones inserted lower

down on the calyx, filaments slender: anthers cordate: ovary

I -celled : ovules 3, flask-shaped or oblong, suspended from the top

of the cell: style simple, equalling or slightly exceeding the

stamens, subulate, a little thickened at base, villous : stigma simple :

young fruit ovoid. Foliage closely resembling that of T. angnsti-

folia but inflorescence very different.

A few monstrous flowers were found like those described by

Grisebach as occurring in Bitcida Buceras L. Collected on the sa-

vannas at Red Bays in April and near the source of Fresh Creek

in June, no. (502).

Plate 13. Terminalia spinosa. Portion of plant, natural size ; «, cluster oi

flowers ; a, flowers showing disk; /, stamen.

Buceras Catappa (L.) A. S. Hitch. " Almond tree." Nassau,

Jan. Cultivated.
Melastomaceae

• Tetrazygia bicolor (Mill.) Cogn. {T. elacagnoidcs DC.)

Common in the pines on both islands. Nassau, Jan. ;
Conch Sound,

May ( I 27). Same as Wright 1222.

Onagraceae

Jussiaea suffruticosa

(320). Same as Wr. 159.

Near Southwest Beach, N. P., Feb

Samydaceae

Casearia laetioides (Rich.) Cocoanut Pt, Andros, April

(514). Same as Wright 1 108.

Casearia Baiiamens.s Urban. Nicol's Town, March, Apnl

(384) Distributed as 77//^/^/^ -y^^^'^^^ Endl.

B^NAR^ reticulata GHs. Conch Sound, May (558)- Same

as Wr. 1882. Determined at Kew by Dr. N. L. Bntton.

Umbelli ferae

HvoRocoTVLE PVGMAEA Wright. Red Bays, Conch Sound,

April (499, 524). Determined at Gray herbarmm by Mr.

Greenman.
, a - ^- t \ t«

Centell..As.at.ca(L.) Urban. l^HydrocotyU As.atua I.) In

low ground in the pines. Red Bays, Apnl (494)- _
^

T "Dill-seed Nicol s lown,
Anethum graveolens L. l^ii' seea.

April. Escaped (438).

J
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MVRSIXACEAE

Rapanu Guyanensis Aubl, {M. Floridana A. DC.) Nicol's

Town, March (387).

IcACOREA PANicuLATA (Nutt.) Sudw. {Ardisia Pickcringia T.

Jan. (234). Same as

Com-

& G.) '* Stopper-tree.*' New Providence,

Curtiss 1799.

Jacquinia Kevensis Mez. ''Joe-bush/'

mon on the cays and along the eastern shores of both islands.

Rose Island, N. P., Feb.; Fresh Creek, June; Mars Bay, July

(251). A new species described in Symbolae Antillanae, 1890.

Primulaceae

Samolus ebracteatus Kunth. Common on the savannas at

Red Bays, April (478).

Plumbaginaceae

Plumbago scaxdens L. Common about Nassau, Jan. (ii)-

Sapotaceae

Chrysophyllum OLiviFORME Lam. ^* Saffron-tree." In the

pines on both islands. New Providence, Feb. (263).

BuMELiA CuBENsis Griseb. London Creek, Andros, May. In

fruit only. "Rather small-leaved." Determined by Dr. B. L.

Robinson, Gray herbarium (544).

BuMELL\ MiCROPHYLLA Griseb. In the swash on the west side

of Andros. In fruit only. Purser Pt,, June (666). Same as

Brace 234 and Eggers 4418, Determined by Dr. Britton at Kew.

LucuMA PAUciFLORA A. DC. " Egg fruit." Deep Creek,

June (703). Same as Wright 346,

SiDEROVXLON MASTiCHODEXDRON Jacq. In fruit, Cocoanut
w

Pt., Andros, April (450). Same as Wright 1324.

DiPHOLIS SALICIFOLIA A. DC. " Wild
J ^

Common in the coppet on both islands. Nassau, Feb. ; Fresh

Creek, June ; Deep Creek, July (326). Same as Eggers 4106.

MiMusops DissECTA R. Br. "Wild sapodilla." Common
near the shore on both islands. Hog Island, N. P., Feb. (263).

MiMusops Floridana Engelm. "Wild sapodilla." Conch
Sound, May; Deep Creek, July (734). Same as Curtiss 1766.

Determined at Kevv by Dr. N. L. Britton.
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AcHRAS Sapota L. ** Sapodilla/' Common in cultivation.

Nassau (42).

Ebenaceae

Maba Caribaea (A. DC.) Hiern. {AlacrcigJitia.^ Fresh

Creek, June (640). Same as Wright 133 1.

Oleaceae

Adelia porulosa (Poir.) Engler, Savannas back of Red Bays.

April (5 1 1). Determined by Dr. B. L. Robinson, Gray herbarium.

Adelia sp. Coppet, Conch Sound, May. Staminate flowers

only. Near A, porulosa, but leaves are broader, 1.5-2 cm. wide,

5 cm. long, more tapering at the base and apex ; veins incon-

spicuous, not shining above ; filaments broader (589).

Loganiaceae

Spigelia Anthelmia L. Mastic Pt., May (599). Same as

Wright 390.

CvNOCTONUM MiTREOLA (L.) BHtton. {Miircola pctiolata T. &
G.) In savannas on the west side of Andros. Differs from all speci-

mens examined in having the branches of the cymes much more

divergent, and the inflorescence scarcely, if at all, unilateral. Red

Bays, April (492).

CvNOCTOXUM SESSiLiFOLiA (T. & G.) Brittou. 1 2- 1 5 cm. in

height, strict, leaves rather rigid, 0.5-1 cm. in length, hke specimen

from East Florida collected by Palmer, no. 436 ;
also like speci-

men from Key West (573). In savannas on west side of Andros,

Red Bays, April.

Gentianaceae

EusTOMA exaltatum GHscb. Abundant in the savannas on the

west side of Andros ; occurs sparingly elsewhere. New Provi-

dence, Jan,; Red Bays, April (201, 456).

Sabbatia campanulata (L.) Torn (5, gracilis Salisb.)

Quite common on both islands. On New Providence growing in

sand near the shore ; on Andros on the savannas near Red Bays

and also near fresh water in the interior. Very variable, flowers

often white. Hog Island, N. P., Feb.; Red Bays, April ;
Stafford

Creek, May (322, 464, 744).

VoYRiA Mexicana Griseb. Conch Sound, March (415)-
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Apocvnaceae

ViNCA rosea L. Nassau, Jan. (in).
Plumiera OBTUSA L. " Fraiigipani," " milkwced." Not un-

common near the shore. Fresh Creek, June (65 i).

Echites Andrewsii Chapm. "Wild unction." Common.
Conch Sound, April, May (522).

Echites biflora Jacq. Conch Sound. Collected by "Mr.
Alexander Keith. 1892 (740). Same as Eggers 2676.

Echites Sagraei A. DC. Common. Nassau, Jan.; Conch
Sound, March; Red Bays. April (128, 431, 461).

ites umbellata Jacq. "Devil's potato-root," " dream

-

Very common and variable ; leaves range from lanceolate
to orbicular, 2-10 cm. in width. Nassau, Jan.; Conch Sound,

vine."

March
;

J
Plumiera rubra L. " Frangipani," -jessamine tree.

?»

Mastic Paint (601).

Thevetia Thevetia (L.) Millsp. Ci

Asclepiadaceae

Asclepias Curassavica L. Common
Metastelma Bahamense Griseb. Co:

Metastelma barbatum sp. nov

(75

Jan. (

M

Stem smooth, twining
: leaves linear or linear-lanceolate,' occa-

sionally oblong, 1-2.5 cm. in length. 2~x mm fn u^JHH. .r..vgth, 2-3 mm. in width, apex^,.or.:^\ r' •'
,

^'-''^'", ^-j mm. m widtn, apex
cuspidate or obtuse and mucronate, occasionally acute, base ob-
use. margm entire slightly thickened, midrib prominulous on theunder side; petioles 2-3 mm.: umbels five- to eight-flowered;

ZtT^ V'^-^u"^-''
P"^'"'^" "^°"^ ' "^"^-^ ^%^ lobes smooth,

?reen;-J T>
°'^'T ^^"'"'^ '^'^ ^^"^^h of the corolla : corolla

oh^r ; ? "^'^^^lat^-^an^Pa^-uIate
: petals lanceolate-oblong.

densely vl ous vvithin and with a k^v scattered hairs in the center

JJ\.
^

J"'"; f'°'^"
segments attached to the base of

fome vh^r "^ '/ ^ ^"^""^' ^^"^"'"g '^^ -I"-n "^ length,

eral rfre/^'^Kr^^'
^'^"^'''' ^'^^ ^' '^' ^P'^' ^^^th often "un^

corolla .?^ T"'- ^yf^^'^'S^--^ ^bout half as long as the

laigth (474^"
^^P^^^^^^-- f-lli-Ie slender, acuminate, 3 cm. in

. DefairV''" .'^'r'''''"'
^'"'^"^- P-'i- of plant

; ., crown
; a, calyx and pisdl

;

c, petals
; //, part of gynostegium

; /, pollinia.
^ ^



Flora of New Providence and Andros 59

A low, twining plant, common on the savannas near Red Bays
on the west side of Andros, April 15. The same as a specimen
at Kew collected by Governor Robinson in the pine barrens of

New Providence, April, 1877.

The species is closely related to Mctastchna Blodgcttii Gray, but

differs in having no lines of pubescence on the stem, umbels 5-8-

flowered, peduncles and pedicels shorter and the flowers smaller

with the calyx shorter in proportion to the corolla, scales of the

crown slightly incurved, broader and toothed at the apex.

Metastelma palustke Schltr. {Scutera marithna Decsn.)

Hog Island, N. P., Feb.; Red Bays, April (333, 475).

Convolvulaceae

Ipomoea Batatas Lam. "Sweet potato/' Cultivated and

escaped on both islands. Nassau, Jan. {yj, 221).

Ipomoea cathartica Poir. Nassau, Jan. (220). Determined

by Dr. Britton at Kew.
+

Ipomoea coccinea L. Nassau, Jan. (120).

Ipomoea commutata R. & S, Nassau, Jan. (231).

Ipomoea fastigiata Sweet. Nicol's Town, April (518). Com-

pared at Kew by Dr. Britton, Same as Eggers 4370, 4541 from

Bahama.

Ipomoea heptaphylla Griseb. In the pines. Conch Sound,

May (569). Same as Wr

J Common and

very variable. Nassau, Feb.; Conch Sound, April ; Fresh Creek,

June; Mars Bay, July (77, 254, 451, 623, 710). Determined

by Dr. Britton at Kew.

Ipomoea grandiflora Lam. (/. longiflora R. Br.) On sandy

beaches. Salt Cay, N. P., Jan.; Deep Creek, June (244).

Ipomoea Pes-caprae (L.) Sweat. " Bay-hop." Ver>' com-

mon on sandy shores on both islands. Cocoanut Point, Andros,

May (533).

Ipomoea repanda Jacq. (/. arcnaria Steud.) Common in the

pine-yard. Conch Sound, March (394, 404). Same as Wright

3102. No. 394 has the leaves deeply cordate at base.

Ipomoea sidifolia Chois. " Christmas gambol/' " Christ-

mas-flower." Common about Nassau. Nassau, Jan. (13).
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Ipomoea siNUATA Ort. {[.dissccta Pursh.) Common In the
coppet on both islands. Nassau, Jan.; Fresh Creek, June (i6, 76).

Ipomoea triloba L. Conch Sound, March; Fresh Creek,
June. Leaves 1.5-2 cm, long, plant smaller and more delicate
than any specimens examined ; closely resembles an unnamed
specimen of Blodgett's from Key West, in Torrey herb. (42.3)

Jacquemontia Jamaicensis (Jacq.) Hall. Common on both
islands. Nassau, Jan. (135).

verticillata (L.) Urban. Conch Sound,J

March (424). Same as Wright 455.
Evolvulus ARBUSCULA Poir. Fresh CreekJune (607) Resem-

bles Wright 1658
;

differs from Wright 456 in being more slender,
not as erect, flowers smaller. 3-4 mm., white; calyx and corolla
senceous

;
calyx shorter, about 1.5 mm. long. Plant about 6 dm.m height, leaves 1-2 mm. long.

DiCHONDRA REPEN-s Forst. Nassau, Jan. (172). Same as
Wright 459.

CUSCUTACEAE
CuscuTA Americana L. Growing on shrubs in low ground.

Red Bays, April (497). Same as Wright 1659.

Hydrophyllaceae
Nama Jamaicexse L. Nassau, Jan. (i66).

BORAGINACEAE
CORDIA ANGUSTiFOLiA R. & S. Fresh Creek, June (619)-Agrees with Wnght 31 14 except in having spatulate leaves and

surface much less pubescent.

CoRDiA LIMAR.&S., "Granny-bush." Common on Andros.
Nicol s Town, March (376). Ex. desc

CORDL. Sebe^texa L. Common along shore on both islands.Same as Cooper 52; agrees with Wr. 3554 except in the shape
of the leaves. All the Bahaman specimens examined have the
leaves oval instead of ovate (107).

BouRRERiA Havanensis (Willd.) Miers. "Strong-back."

? rrV!?1"^.
'^^^"? - ^^_^ P-^ -d coppet. Nas.sru, J

TOURXEFORTIA
J

s.nd/K ; u r'"''-^^'^' (J^^^) R- ^'- Common onsandy beaches on both islands. Nassau, Jan. (63).
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TouRNEFORTiA voLUBiLis L. Nassau, Jan. ; common on both

islands (212).

Heliotropium Curassavicum L. Nassau, Jan. ; Middle Bight,

Andros, June (198).

Heliotropium parviflorum L. Nassau, Jan. (24).

Heliotropium nanum sp. nov.

Low, shrubby, corymbose-branching, 8-11 cm. high, branches

erect-ascending, entire plant strigose-canescent : leaves numer-

ous, appressed, alternate, sessile, about 2 mm. long and rmm.
wide, elliptical-oblong in shape, acute, margin entire : flowers

scattered, solitary, sessile, about as long as the leaves and oppo-

site them : calyx persistent, segments 5, imbricate, slightly unequal,

lanceolate, acute, about i mm. in length, strigose-canescent

:

corolla white, campanulate, shortly exceeding the calyx, hairy on

the outside, lobes 5, ovate-oblong: stamens inserted about the

middle of the corolla tube; anthers lanceolate, appendiculate

appendage almost as long as the anther ; disk flat :
ovary free,

globose : style short : stigma annular with a conical^ tip : fruit

depressed-globose, separating into four one-seeded, hairy nutlets :

seeds curved (757).

Collected at Red Bays on the savannas. In flat, rather marly

ground near the shore.

Verbenaceae

Lantana Camara L. Not uncommon. Nassau, Jan.; Red

Bays, April (129, 490).

Laxtana crocea Jacq. Nicol's Town, March ;
Conch Sound,

May (352, 561). 352 has larger leaves, 3.5-4-5 cm. in length,

and shorter peduncles (1.5-2 cm.) and may be L. polyacantha

Schauer, as it much resembles a specimen collected by Eggers at

St. Thomas and so named by Watson.

Lantana involucrata L. " Wild sage," " big sage." Com-

mon on both islands. Fort Montague, Nassau, Jan. (56).

LiPPiA canescens Kth. Nassau, Jan. (114).

Lippia xodiflora (L.) Michx. Hog Island, N. P.; Red Bays,

April (250, 481). Same as Eggers 1537, St. Domingo (unnamed)

J
{Stachytarpha Vahl.)

J

Citharexvlum Berterii Spreng. Calabash Cay, Andros,

June (608). Leaves much longer than in Wright (1356). 10-12

cm. long, 1-2.5 cm. wide.
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Heliotropiuin nannm. a, Plant X I 5 ^j ovary ; c, calyx.

CiTHAREXYLUM LuciDUM Cham. & Schlccht Leaves oblance-

elate, cuneate at base shining and leathery when old, apex obtuse

or emarginate, corolla puberulous, raceme erect in fruit. Conch

Sound, May (571).

DuRANTA REPENS L. (D. Phimteri Jacq.) Common on both

islands, Nassau, Jan. (39).
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Petitia DoMiNGENSis Jacq. Nicol's Town, March (358).
Compared at Kew by Dr. Britton. Same as Eggers 4203 and
Robinson 55.

ViTEX iLiciFOLiA Rich. Fresh Creek, June (625). Deter-

mined at Kew by Dr. Britton. Same as Wright 3180.

AviCENNiA NiTiDA Jacq. "Salt bush," "black mangrove."

(593)-

Mastic

(W
jessamine." New Providence, along the roadside. Naturalized.

Feb. (328).

OviEDA ACULEATA (L.) A. S. Hitch. Nassau, March. Escaped ?

(296).

Labiatae

MiCROMERiA Brownei Benth. Conch Sound, April (526).

Petioles 4-5 mm., equalling or exceeding the leaves and peduncles :

under surface of leaves and stem purplish.

Salvia occidentalis S\v. New Providence, Feb. (265).

Salvia serotina L. Silver Cay, Nassau, Jan. (157).

Leonurus SiBiRicus L. Common about Nassau, Jan. (2).

Leonotis nepetaefolla (L.) R. Br. Nassau, Jan. (31).

Teucrium Cubense L. Nassau, Jan. (108).

Mesosphaerum PECTiNATUM (Poit.) Kuntze. Red Bays, An-

dros, April (505).
SolanACEAE

l:m Jacq. Nassau, Jan. ; Fresh Creek,

J
r

SoLANUM Bahamense L. "Cankerberry." Common on both

islands. Vanable. Nassau, Jan.; Salt Cay, Jan. (174, 241).

1 74 has prickles on both veins and midrib of the leaves as well

as on the stems while 241 is entirely unarmed and has racemes

o-

SoLANUM NIGRUM L, Nassau, Jan. (126, 228).

SoLANUM NIGRUM NODiFLORUM Gray. Conch Sound, May

;

Fresh Creek, June (557, 614).

SoLANUM VERBASCiFOLiUM L. " Salvc-bush." CommoH on

both islands. Nassau, Jan. (131).
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Phvsalis angulata L. Fresh Creek, June (6i6).

Physalis Barbadensis Jacq. Conch Sound, March (421).

Capsicum baccatum L. '* Bird-pepper.'' Hog Island, N. P.,

Feb. (256).

Cestrum pallidum Lam. NicoPs Town, April (432).

Datura Metel L. Deep Creek, June. Probably escaped

(700).
Scrophulariaceae

Antirrhinum antirrhixiflora (Willd.) A. S. Hitch. {A.

niaurandioides Gray.) Nassau, Jan. Probably escaped (95).

Russelia juncea Zucc. Escaped. Nassau, Jan. (122).

Stemodia maritima L. Nassau, Jan. (265).

Capraria biflora L. Common on both islands. NicoPs

Town, March (27, 381).

Buchnera elongata Svv. Common on savannas on the west
r

side of Andros. Red Bays, April (467).

Gerardia maritima Raf, Common on savannas on west side

of Andros, Red Bays, April ; Purser Point, June. Variable

(751).

Gerardia purpurea L. 4-4.5 ^^'^^ i^- height, mostly simple

and strict. Red Bays, April (459).

Lentibulariaceae

Utricularia foliosa L. Stafford Creek, Andros, May. " No

certain determination possible without flowers : the bladders appear

foli

547)
Utricularia gibba L. Stafford Creek, Andros, May. No

flowers. " Leaves and bladders much resemble those of U. gibba,

which occur in Florida." Dr. Thomas Morong (548).

PiNGUicuLA PUMiLA Michx. Rare ; on the edge of the swash

on the west side of Andros. Red Bays, May (572).

Bignoniaceae

Tecoma lepidophvlla Griseb. Purser Point, Andros, June

(660), Same as Wright 1341.

Tecoma sp.

Medium-sized shrub, twigs rusty -lepidote : leaves digitate, with

three or five leaflets
;
petioles 1-2 cm. long, channelled above, spar-
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ingly rusty-Iepidote
;
petiolules 2.5 mm. long, central, one half as

long again as the lateral: leaflets 2.5-4.5 cm. long, 1. 5-2. 5 cm.
broad, obovate or oval, retuse or emarginate and mucronate at
apex, obtuse and usually unequal at base, margin crcnulate ; veins
prominent below

: leaves thick, sparingly lepidote above : 'scales
abundant beneath, the larger ones rusty, giving the under surface
a slightly brownish tint : flowers not seen : calyx bilabiate, rusty-
lepidole, at length deciduous, 7-10 mm. in length; lobes acute:
capsule linear, pointed, subcompressed, 6-9 cm. long, rusty-lepi-
dote : valves slightly keeled.

Collected at Long Ridge Cay, AndroS, June 20 (758).

Tecoma Bahamensis sp. nov. " Beef-bush
"

A tall shrub, twigs light brown, lepidote : leaves opposite, pal-
mately compound, with five leaflets; petioles 3-5 cm. in length,

flattened and channelled above; leaflets all petiolulate
;
petiolule

of the central leaflet about i cm. in length, being slightly longer
than those of the lateral leaflets and more than twice as long as

those of the basal leaflets : leaflets oblong or oblong-elliptical,

sometimes oblanceolate, 2-4 cm. long, 1-2.5 ^^' ^vide, the

central leaflet largest, thickish, apex obtuse or retuse, margin
entire or slightly undulate, veins prominulous beneath, 4-7 pairs

diverging from the midrib at nearly right angles, surface lepidote

on both sides, pale green above, white beneath owing to the con-

fluent white scales : inflorescence terminal, sessile, many-flowered
cymes : flowers showy, pale pink

;
pedicels rusty-lepidote, about i

cm. in length : calyx rusty, campanulate, closed in the bud, about

1.5 cm. in length, bilabiate, lower lip subtruncate, upper longer,

usually rounded : corolla funnel-shaped, veiny, pink, about

four times as long as the calyx; limb spreading; lobes rounded,

slightly unequal, margin sometimes undulate, tube pubescent

within : stamens 4, didynamous, less than half the length of the

corolla, inserted near the base of the tube; filaments incurved;

anther cells linear-oblong, divaricate, straight : pistil about 2.5 cm.

in length : ovary lepidote, two-celled: style slender: stigma two-

lamellate, lamellae cuneate or obovate; disk pulvinate : capsule

elongated, linear, about 8 cm. in length and y-8 mm. in width,

slightly compressed, rusty-Iepidote, valves coriaceous, subcarinate,

veiny : seeds oblong, slightly notched below, about as long as the

striate hyaline wing (218)

J

interior of the island, Feb. 26, and at Nicol's Town, Andros,

March 26.

Note from Kew, 1899: "This matches a plant collected in
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the Bahamas by Brace no, 643 and Eggers no. 3962 which has

been called Tabcbiiia Icucoxyla DC. but according to Bureau T.

hucoxyla is identical with T. obtusifolia Bureau, a totally different

plant with simple leaves/' Also resembles a specimen at Cam-

bridge from the Bahamas 1859 marked T. kticoxylaf by Gray.

Plate 15. Tecoma Bahamcnsis. Portion of plant in flower, X %*

Tecoma stans (L.) Juss. '* Yellow elder." Common about

J

J

J

lA Bahamensis R. Br. ** Boxwood,'' '' cancer tree."

June (701), Determined at Kew by Dr. Britton,

lA coERULEA GHseb. Nassau, Jan. (213), Same as

Eggers 4427.
ACANTHACEAE

Thunbergia fragrans Roxb. Probably escaped. Nassau,

Jan. (130).

Juss. Nassau, J

Anthacanthus acicularis (S\v.) Nees. Common in the cop-

pet on Andros. Nicol's Town, April ; Fresh Creek, June (396).

The same as a specimen of Cooper's from New Providence.

Dicliptera assurgexs Juss. Nassau, Jan. (72).

Rubiaceae

Exostemma Caribaeum (Jacq.) R. & S. *' Princew^ood."

Kemp Sound, Andros, June (685). Same as Wright 2674 and

Curtiss 1 132.

Rhacicallis Americana (Jacq.) A. S. Hitch. {R. rupeslris

DC.) *' Sand-fly bush," '* salt-water bush," '* seaweed," "wild

thyme." Common along the rocky shores of both islands. Red

Bays, April ; Fresh Creek, June (458). Same as Wright 2696.

Hamelia patens Jacq. Nassau, Jan. (40). Same as Curtiss

5500 from Florida.

Catesbaea spjnosa L. ** Prickly apple." Fresh Creek,

June (624).

Catesbaea fasciculata sp. nov.

A low, spiny shrub with long, slender branches ; leaves fas-

cicled, obovate or oblanceolate, 5.7 mm. in length, 3-4 mm. in

width, obtuse, tapering into a short petiole at base, thick, shining

above, margin entire or slightly revolute, surface of the stem,

spines and upper surface of leaves minutely papillose : spines axil-
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laiy slender, in pairs, about as long as the leaves : flowers scat-

mm . I n

tered, small, solitary, sessile in the axils : calyx-tube short, ovoid
;

lobes 4, subulate, persistent : corolla valvate, campanulate, white,

5-7 mm. in length ; lobes 4, short, 1-2 mm. long, obtuse, spread-

ing : stamens 4, inserted at the base of the corolla tube ; fila-

ments glabrous, slightly exceeding the tube ; anthers linear

:

ovary 2-celled, 2-flattened, pendulous ovules in each cell :
style

smooth, a little longer than the stamens : fruit (immature) a berry.

Collected at Fresh Creek, Andros, June 6. The same as

Eggers 4508 from Hog Island (627).

Pi.ATK 16. Caieshaea fascicidata. Portion of plant, about natural size ; o, flower

with corolla removed ; », interior of corolla showing stamens.

ScOLOSANTIltlS Sp.

A low, tortuous branching shrub, slightly resinous with slender

scattered spines, 5-6 mm. in length : leaves and stem minutely

papillose : leaves fascicled or opposite, minute, 2-2.5

length, short-petioled, ovate, obtuse with revolute margins, thick,

shining : stipules small, connate : flowers not seen :
drupe ovoid

or globose, sessile, axillary, white, about 2 mm. in length, and

containing one compressed seed.

A single specimen collected on the south side of Fresh Creek,

Andros, June (646).

Randia aculeata L. Common on both islands. Nicol's

Town, March (383). Same as Wright 392 and Curtiss 1 129.

Genipa clusiaefolia (Jacq.) Griseb. "Seven-year apple."

Spruce Cay, N. P., Feb.; Mastic Pt., Fresh Creek, June (299)..

Same as Wright 3574 and Curtiss 1130.

Guettarda elliptica Sw. Stafford Creek, Andros, May
;

Lisbon Creek, June (540, 677).

Guettarda scabra Lam. Stafford Creek, May ;
Fresh Creek.

June ; Conch Sound, July (535, 649. 73o). The specimens from

Stafford and Presh Creek 535 and 649 are identical but differ

greatly from 730; the former have thicker, rigid leaves, paler m

color, with an entire revolute margin and the veins prommently

raised on the under surface. No. 730 has the leaves strongly

mucronate, margin crenate and the upper surface much more sca-

brous than in Wright 2707. No. 730 is the same as Brace 186

and 197 as compared at Kew by Dr. Britton.

Antirrhoea lucida Gaertn. Deep Creek, July (724)- Same

as Wright 1270.
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Antirrhoea mvrtifolia Griseb, Red Bays, April
;
Fresh

Creek, June (470). Same as Wright 2782 and Brace 445. De-

termined at Kew by Dr. Britton.

Erithalis fruticosa L. "Black torch." Common on both

islands. NicoFs Town, March ; Red Bays, April ; Deep Creek,

June (365, 482, 691). Same as Curtiss 1127.

Erithalis rotundata Griseb. Deep Creek, June (739)-

Same as Wright 1268.

Chiococca parvifolia Wulschl " Snake-root." Common
in the coppet on both islands, Nassau, Jan.; Deep Creek, June

(138, 688). Same as Wright 3584.

Chiococca alba(L.) A. S. Hitch. {C. racemosa Jacq.) Nas-

sau, Jan. (28).

Chiococca sp. Red Bays, April (477).

The latter was a depressed form found in the savannas on the

west side of Andros. Stems erect, unbranched
;
plant low, about

3 dm. in height, with smaller, thicker, more rigid leaves, lanceo-

late with a blunt apex, 2-2.5 ^'^' ^*^'"*g
I
flowers yellowish-brown.

Resembles a specimen of Blodgett's from Key West in the Gray

herbarium.

Phialanthus myrtilloides Griseb. "Candle-wood." Staf-

ford Creek, May ; Fresh Creek, June (541, 642, 728).

Strumpfia maritima Jacq. Common on the cays and along

the shores of both islands. Nassau, Jan. ; Lisbon Creek, Andros,

June (151).

MoRiNDA RoYOC L. " Wild mulberry," '* wild pineapple/' Not

uncommon in the pines on Andros, Conch Sound, March (425).

Same as Wright 2757. Plants 1.5-2 m. in height.

Mvrstipuyllum pubescens (Sw.) a. S. Hitch. (^Psjchotria.)

Conch Sound, May (585). Same as Wright 243 and 1278.

Myrstiphyllum undatum (Jacq.) A. S. Hitch. {Psychotria.)

** Wild coffee." Nicol's Town, March (361).

Myrstiphyllum ligustrifolium sp. nov.

A low shrub with smooth dark bark : branchlets slightly

angled: leaves opposite; petioles 2-4 mm. in length; blade ellip-

tical or oblanceolate, 3-6 cm. long, 1-2 cm. broad, thickish, paler

beneath, apex acuminate, base cuneate or tapering, margin entire,

shghtly revolute, glabrous or with a few scattered hairs beneath
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on the midrib or in the axils of the veins, veins rather inconspicu-

ous above : stipules rusty n:cmbranaceous, truncate, sheath decidu-

ous, about 5 mm. in length : flowers in three- to five-rayed ter-

minal panicles; peduncle about 2 cm. in length; pedicels about I

mm. or flowers sessile ; bracts minute, ciliate : calyx deciduous,

tubular-campanulate, i-2 mm. long ; lobes 5, very short, acute,

ciliate: corolla whitish, somewhat funnel-form, about three times

as long as the calyx, throat bearded, lobes 5, valvate, half as long

as the tube, lance-oblolig, obtuse, thickened and involute at the

apex, at length reflexed : stamens 5 (6), inserted in the throat of

the corolla, included ; filaments short ; anthers oblong : ovary two-

celled, globose ; style smooth, dilated upwards, two-cleft at apex :

drupe dark red, globose or ovoid, 5-6 mm. high, 4-5 mm. broad,

pyrenae flat, four-furrowed, crests broadly obtuse (206).

Collected at J

The same as Eggers 4052 from Hog Island. It is related to M.

celastroides Gris.

Plate 17. Myrstiphyllum ligmtrifolhim. Branch in leaf and flower, about nat-

ural size ; h, fruiting branch ; s, single flower ; a, interior of corolla showing stamens
;

c, pistil.

Ernodea littoralis Sw. Common in the pines on both

islands (sometimes near the shore). Flowers red or white. New

Providence, Jan. ; Rose Island, N. P., Feb. ; Nicol's Town, March

(102, 264).

Spermacoce TENUiOR Lam. In the pines, N. P., Feb. (319).

Same as Eggers 4441.

Relbunium HYPOCARPiUM (L). Hemsl. [Galium hypocarpium

Endl.) Conch Sound, April (523). Plants glabrous.

Cucurbitaceae

Anguria Keithii sp. nov.

Stem climbing, glabrescent, somewhat sulcate ; leaves deeply

divided with seven narrowly elliptical segments, 4-6.5 cm. long.

.5-1 cm. wide, outside segments lobed near the base: central seg-

ments the narrowest, apex mucronate, tapering at base, margui

entire above but the three or five central segments with a few large

mucronate teeth (one to five on each side) : petiole .5-2 cm :
leaves

rather thin, somewhat punctate beneath : tendrils simple much

longer than the leaves : inflorescence racemose, the 3-6 flowers

approximate at the top of the peduncle; peduncle about 8 cm.

long, longer than the leaves; pedicels 5-9 mm. long: stammate

flowers : calyx tubular-campanulate, constricted at the throat
;
tube
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5-7 mm. long ; lobes 5, 2-3 mm. long, lanceolate, acuminate :

petals orange, elliptical, about i cm. in length, obtuse or shortly

mucronate: stamens 2, included; anthers inserted about the mid-

dle of the tube, sessile, lanceolate, acuminate or acute, about 6

mm. in length, replicate below about one third of the way : pis-

tillate flowers and fruit not seen (556).

Collected at Conch Sound, Andros, May 8. Comes nearest to

A, pedata Jacq. but differs in having leaves 7-cleft, segments nar-

rower, margin more deeply toothed and leaves thinner, flowers

fewer, sepals longer and acuminate.

Named for Mr. Alexander Keith on whose sisal plantation the

plant was collected.

Plate 18, Anguria Keithii. Portion of vine, X fj *^^ stamen, front view; ;/,

stamen, rear view.

Trianosperma racemosa (Griseb.) T. & G. Conch Sound,

March (419). Same as Wright 1243.

GOODENIACEAE

ScAEVOLA Plumieri (L.) VahL Common on the sandy

beaches on both islands. South Beach, N. P., Jan. (85).

COMPOSITAE

Verngnia Bahamensis Griseb. Common in the pines on both

islands. Nassau, Jan. (10 1). Same as Eggers 4187 and Brace

118.

Ageratum convzoides L. Nassau, Jan. (22).

EuPATORiUM ageratifolium DC. Nassau, Jan. (176). Same

as Wright 2803.

Eupatoriura Bahamense sp. nov,
*

Shrubby, branching, branches cylindrical, striate, tips pubes-

cent, somewhat rusty: leaves opposite; petioles 3-10 mm. in

length, lanceolate or ovate-lanceolate, 2-4.5 ^^^' long, .75-2 cm.

wide, base cuneate, apex obtuse, margin entire or slightly repand,

triply nerved (in some young leaves obscurely so), the lateral nerves

usually starting 2-5 mm. above the base, glabrous above, glabrate

and densely dotted with glands beneath, glands mostly black :

corymbs numerous, trichotomous; peduncles with a few scattered

glands
; heads shortly pedicellate, often in pairs

;
pedicels 2-6 mm.

in length, ten- to thirteen-flowered : flowers blue; receptacle cy-

lindrical, flat on top: involucre cylindrical, 8-10 mm. long, about

2 mm. broad; scales imbricate in about four rows, innermost
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I

linear-lanceolate, about 6 mm. in length, outer lanceolate or ob-

long-lanceolate, apex rounded, sometimes somewhat spatulate, the

outer somewhat thickened at the top and darker, mostly three-

striate, inner scales sometimes slightly toothed near the base :

corolla light blue, clavate, 3-4 mm. long, teeth less than i mm.:

pappus white, spreading, about as long as the corolla: achcnia

black, tapering at the base, three-, four- or five-angled, mostly

three, with the other angles obsolete, angles scabrous (359)-

Collected in the coppet at Nicol's Town, March 17. Not un-

common. Same as Eggers 4424 and Brace 225.

Related to E. conyzoidcs Vahl, but differs in having the leaves

•and branches less divaricate, leaves obtuse, involucral scales

tapering at the apex, heads fewer flowered and achenia often 3-4-

angled.

Plate 19. Eupatorhim Bahnmense. Portion of plant, X f 5 «. ^^ad of flowers.

Eup.^TORiUM CAPiLLiFOLiUM (Lam.) Small. {E. focnicnlaccum

Willd.) Hog Island, N. P., 'Feb. (252).

Eup.\TORiUM ODORATUM L. Nassau, Jan. (6). Same as

Wright 295.

EuPATORiUM viLLOSUM Sw. Common and variable. Nassau,

Nicol's Town, March. Conch Sound, April (307, 340, 563)- No.

307 from Nassau, and 563 from Conch Sound are almost entirely

glabrous forms.

WiLLUGBAEYA SCANDENS (L.) Kuntze. {Mikania Orhiocensis

H.B.K.) Not uncommon in wet places. Hog Island, Feb.;

Conch Sound, May (245). Same as Wright 3600.

Aster exilis Ell. In damp places. Hog Island, N. P., Feb.;

Conch Sound, April ; Fresh Creek, June (246, 650).

Baccharis DioiCA Vahl. « Broom-bush." Common near the

shore. Nassau, Jan. (68). u •

Erigeron ouercifolium Lam. In the pines. New Provi-

dence, Feb.; Nicol's Town, March (324. 360).

Pluchea foetida (L.) B.S.P. Damp ground m the pmes.

Red Bays, April (498). Same as Eggers 4103.

Pluchea camphorata DC. Banana holes m the pmes. JN.

P., Feb. (317). ..^ T,

TD .^. n \ r^^^ " Couf^h-bush." New Provi-
PlUCHEA ODORATA (L.j L-aSS. *^uUj,ij u

dence, Feb.; Nicol's Town, March (283).

Parthenium Hysterophorus L. Nassau, Jan. (i).
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IvA CHEIRANTHIFOLIA Kth. New Providence, Feb. (311).

Same as Eggers 4286,

IvA iMBRicATA Walt. Common on sandy shores. Deep

Creek, July (716J.

Ambrosia hispida Pursh. " Bay lavender," " sweet bay."

Common on sandy beaches of both islands. Nassau, Jan.;

Mastic Point, May (62).

IsocARPHA opposiTiFOLiA R. Br. '* Boston catnip/' Deep

Creek, June (681). Determined at Kew by Dr. Britton.

BoRRiCHiA ARBORESCENS DC- Common on both islands.

Glabrate and canescent forms found growing together in several

locaHties. Nassau, Jan. (90). Canescent form the same as Eggers

1609, the glabrous the same as Wright 2899.

Amellus aspera (Jacq.) Kuntze. {NIdauthera dcltoidca Rich.)

Common on both islands. Nassau, Jan, ; Red Bays, April (58,

S03).

'

Salmea petrobioides Griseb, Nassau, Feb. Common along

shore {l0l\
BiDENS leucantha Willd. ** Shepherd's needle/' Nassau,

Jan, (36).

Tridax procumbens L. Nassau, Jan. (25).

Flaveria linearis Lag. Red Bays, April (462). Same as

J

Wright 2859-

Porophyllum ruderale

(675).

Pectis limfolia L. **Tea-bIinkin/' Nassau, Jan. (200).

"Neurolaena lobata (L.) R. Br. Red Bays, April (486).

Erechthites hieracifolia (L.) Raf. Red Bays, April (504).

Emilia sonchifolia (L.) DC. Nassau, Jan, (3, 5).

Anastraphia Northropiana Greenman. " Candlewood/'

Fresh Creek, June (743). Differs from the following species in

having the *' leaves mostly entire, scales of the involucre more

numerous and strongly revolute." Named at Gray herbarium by

Mr. J. M. Greenman, 1897.

1895.

Same as Combs no. 521 from Cuba,

W Lis-

June. Same as Eggers 3866. Determined at Kew
by Dr. Britton (639).
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Chaptalia albicans (DC). Conch Sound, March (400). Same

as Wright 2873,

SoNCHUS oleraceus L. Nassau, Jan. (48),

Relations of the Bahama Flora

Professor Hitchcock has treated this subject very fully in his

Report on the Plants collected in the Bahamas, Jamaica, and

Grand Cayman. It is only taken up here because the exploration

of Andros has furnished additional data. In this connection it may

be well to describe briefly the character and position of the Bahama

Islands in relation to the Greater Antilles and North and South

America. " The Bahamas naturally divide themselves first, into

sunken banks hke the Navidad, Silver and Mouchoir Banks; next

islands occupying the whole or nearly the whole summit of the

banks from which they rise, like Watlings, Rum Cay, Concep-

tion, Samana, Mariguana, the Plana Cays, Inagua, Little Inagua

and the atoll of Hogsty ; then banks having the semblance of

atolls, like the Crooked Island and Caicos Banks, which are

fringed by low islands forming a crescent with an open lagoon or

flat between its horns ; next Salt Cay Bank, which from its struc-

ture holds a position intermediate between the group of sunken

banks like the Navidad and that resembling Caicos Bank and

finally such composite banks as the Little Bahama and Great

Bahama Banks with the characteristics of a combination of banks

resembling all the others." *

The Little Bahama Bank, lying in 26° to 27° north latitude,

is the most northerly. From it rise the islands of Great Bahama

and Abaco with a number of small cays. The Little Bahama

Bank is separated from the Great Bahama Bank lying south of it

by the Northeast and Northwest Providence Channels, which are

from twenty to thirty miles wide and have a depth of from five

hundred to two thousand fathoms.

"The Great Bahama Bank is irregularly V-shaped and has an

extent of four hundred miles from northwest to southeast and is

about two hundred and fifty miles in its greatest width

The water on the bank is usually only three or^JouH^ioms

T, 1 r.A r^f tVip plevated Reefs of Cuba in the

*A Reconnoissance of the Bahamas and of the e e^atea

steam yacht " ^Yild Duck," January to April, 1S93. Alexander Agass.z.
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deep, but it is indented on the north by a tongue of the ocean which

extends nearly two thirds across it and has a depth of from seven

hundred to twelve hundred fathoms. Along the western edge of

this tongue of ocean lies Andros, while New Providence is on

the eastern side, twenty -five miles or more distant. On the eastern

border of Great Bahama Bank lie the lon^ narrow islands known

as Eleuthera, Cat Island, Exuma and Long Island, the first two

being separated from the third by another indentation in the bank

from the south known as Exuma Sound. To the southeast of

Cat Island are the isolated islands of Rum Cay and San Salvador,

or Watlings Island, while east of the southern end of the Great

Bahama Bank is the much smaller bank on which are situated

Crooked, Acklin and Fortune Islands. Still farther southeast he

Mariguana, the Caicos bank and islands and Turks islands, while

the entirely isolated island of Inagua is off to the west. Inagua

lies in a latitude of about 21"^ and is the most southerly of the

Bahamas. It is about fifty miles from the east end of Cuba and

about sixty miles north of the western end of Haiti. From both

islands it is separated by water over fifteen hundred fathoms in

depth.

The little Bahama bank is separated from Florida by a dis-

tance of fifty miles and a depth of less than 450 fathoms of water.

The Great Bahama Bank extends west and northwest of Andros

for a distance of from fifty to seventy miles. At its western edge

it is only forty miles distant from Florida and the channeris about
L

450 to 500 fathoms deep.

le Great Bahama Bank is separated from Cuba on the

south by the Old Bahama Channel, about 300 fathoms in depth,

the narrowest part of which is about twelve miles. Beyond this
w

point the water deepens rapidly to 500 and 1,000 fathoms.

The following is quoted from Professor Hitchcock's admirable

account :
'' If from any cause, the depth of the water of the ocean

should be lessened by 100 fathoms, there would be exposed the

Little Bahama and Great Bahama banks and several of the smaller

banks to the southeast. The Bahamas would be separated from

the surrounding islands and from Florida and the important chan-

nels would still occupy the same places. If reduced by 300

fathoms, the Great Bahama bank would be united wMth Cuba. If
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the water were 500 fathoms shallower than at present, the Little

and Great Bahama banks would be united with Florida and some
of the Windward Islands would be connected. It is not, however,

until a layer of water 1,000 fathoms deep is removed that impor-

tant changes would occur. Jamaica would be united with Hon-
duras, Cuba with Florida and also with South America through

the Windward Islands. There would be a narrow channel between

Cuba and Yucatan, between Jamaica and Haiti and a wide and

deep channel between Jamaica and Cuba. Watlings, the Acklin

Island g;roup and Inagua would still be isolated and the distances

between them and the neighboring land would not be materially

diminished. * * * The Greater Antilles are of ancient forma-

tion and may have been connected with Mexico and Central

America at some remote period. ' But the Bahamas, the Wind-

ward Islands and the southern extremity of Florida are of recent

origin.'*

Professor Hitchcock thinks, however, as seems most probable,

that the ordinary methods of dissemination are sufficient to ac-

count for the Bahaman flora and that the theory of an ancient

la.nd connection is not necessary.

The following table shows the distribution of the plants col-

lected by us on New Providence and Andros and bears out the

conclusion arrived at by Hitchcock and others that the bulk of

the Bahaman plants have come from the south.

Although Andros is very nearly as close to Florida as it is to

Cuba, its plants are most closely allied with those of Cuba, com-

paratively few species, apparently, having come from the north.

Our exploration of Andros, however, has shown that this northern

contingent is considerably larger than was supposed, a distinct

colony of northern plants having found a foothold on the west

side of Andros. Many of these have never been reported from

either Cuba or any of the other islands of the group.

It was to be expected that the majority of the Bahaman plants

would have a southern origin, on account of the greater similarity

of the climate and because the prevailing winds and currents are

^rom that direction. There are occasionally heavy ''northers

<iuring the winter, when the wind blows hard from the northwest

for a number of days at a time. The velocity of the Gulf Stream

If
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as it flows through the Florida Straits tends to prevent seeds
being brought from the north by water.

In compiling the table found below, giving the distribution of
the plants, collected by us, the following volumes have been the
principal ones consulted : Grisebach's Flora of the British West
Indies, Grisebach's Catalogus Plantarum Cubensium, Plants col-
lected in the Bahamas by Hitchcock, Plants collected in the
District of Cienfuegos, Cuba, by Robert Combs, 1895 ;

Jamaica,
List of Fawcett

; Flora of St. Croix and the Virgin Islands^
Eggers

;
Chapman's Flora of the Southern United' States and

other works on the North American flora
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Tabulated Djstriijutiox

Name of Species.

a

•^ ou

PsiLOTACEAE.

Psilotum nudum (L. ) Griseb

CVCADACEAE
Zamia sP

COXIFERAE.

Pinus Bahamensis Griseb.

Juniperus Barbadensis L.

Nal\daceae.

Ruppia raaritima L.

Typhaceae.

Typha Domingensis Pers.

Gravjneae.

Paspalum fimbriatum H.B.K
Panicum divaricatum L.

** proliferum Lara.

Cenchrus tribuloides L.

Sporobolus Virginicus Kth.

V3

O
-a
a
<

Schizaeaceae.

Ornithopteris adiantifolia (L.) Bernh. -j-

** cicutaria ( Kunze) Underw.

POI.YPODIACEAE.

Tectaria trifoliata (L. ) Cav.

Dryopteris patens ( Swz. ) Kuntz.
'* asplenioides (Bak.)Kuntze.

Davallia clavata S\v.

Asplenivini dentatum L.

IHechnum serrulatum Rich.

Adiantum tenerum Sw.
Pteridium caudatum (L.) Maxon.
Pteris longifolia L.

Vittaria lineata (L.) J. E. Smidi.

Cheilogramma lanceolata (L.) Blume
Acroslichum aureum L.

Phlebodium aureum (L. ) R. Br.

Polypodiuni polypodioides ( L. ) Hitch.

Campyloneuron Phyllitidis (L. ) PresL

Polypodium squamatum L.

Phymatodes Swartzii( Baker) Underw.
Goniopteris reptans (Swz.) Fee.

*' " cordata.

+

+

+
+
+
+
+
+

+
+
+
+

+
+

+

+
+
+

+
+
+
+
+

+

+
+

+

+
4-

+

+

+

+

+
+

+
+
+
+
+
+
+
+

+

+
+
+

+

+

+

+
+ +1 +

4-
+
+

+

+

C/3

+

+

+

+

+
+
+
+
+
+

+

+

+

+

+

+

+

+
+

+

+

+

+

h 3. 4. 5-

6.
4

* J 3.4. 5'

*? 2. 3. 4, 5, widely dis

* y 3. 4. 5-

* 9 3-

' J 3. 4-

»"»' 4, 5-

* } 2, 3. 4,5-
' » 4,5-
Widely distributed.

*» 3. 4, 5, widely dis.

^ 1 2, 3-

w'idely distributed.

*» 2, 4. 5-

\\ idely distributed.

* J 2, 3. 4, 5-

Jt

^ 1 3. 4

* J 4. 5-
4

+ Widely distributed

I, 6.

+

+

h3

Widely distributed

I, 2, 4, S,

h 3- 5-

Eleuthera,

3,5-

Cat, Crooked,

+

+

Widely distributed.

Crooked, Inagua, I.

Widely distributed.

Crooked, Inagua.

NOTE.-I, Jamaica; 2, Virgin Islands; 3, Windward Islands; 4, Mexico and

Central America; 5, South America; 6, Haiti. When a plant is reported from all

the preceding localities (or all but Haiti) and also as being found in the Eastern Hem-

isphere, it is marked " Widely distributed."
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Names of Species.
^

%

03
o

U ' W

Gramtneae,— Contintfed.

Stenotaphrum Americanum Schrank.
Chloris Swartziana Doell.

Chaetochloa glauca (L.) Scribn.

Eragrostis ciliaris (L. ) Link,

L^niola paniculata L.

Cypkraceae.

Cyperus brunneus Sw.

+ + 4- +
+ 1+ +

+

+

** ferax Rich.
*' ochraceus Vahl.

Elcocharis camptotriche.

Schweinitzii C. B. Clarke,

capitata ( Willd. ) R. Br.
*' ochreata Nees.

Dichromenacolorata(L. )A. S. Hitch.
Fimbristylis spadicea (L. ) Vahl.

+

+

U
<C

4-

+
i +
! +

Tilla

'* monostachya ( L. )Hassk
Rynchospora cyperoides (Sw. > Mart.

" microcarpa Baldw.
Cladium Jamaicense Craiitz.

Scleria filiformis Sw.

Palmae.

Thrinax Bahamense Cook.
Paurotis Androsana Cook.
Cyclospathe Northropi Cook.

Bromeliaceae.

dsia Balbisiana R. i.^ S.

bulbosa Hook.
fasciculata Sw.
flexuosa Sw.
recurvata L.

utriculata L.

Commelinaceak.

Commelina nudiflora L.
Rhoea discolor (L'Her) Hance.

Liltaceae.

Aletris bracteata Northn

Smilaceae.

Smilax auriculata Walt.

1

I

+
+

+

+
+
+

+

+ +

+ +
+

+
4-

+
+

+

+ +

+ +: +,+
1

"•^
1

1

i
+ +

i +
F

J
+

:
+

1

1
'

+ 4-

+
1

+
: +

,

1

I

1

4- 4-
\

1

1

+ ' 1

4-

(i Havanensis Jacq.

Amaryllidaceae.
Agave rigida Mill.

'* "' Sisalana Engl.
Hyinenocallis arenicola Northr
Eurcraea Cubensis Haw.
Hypoxis juncea Smith.

4-
\

i

T
\

+ +
I

4-

4- +
1

1

1

1

\

1

m

C/3

+
4-

+
4- + 4-

4-,+ +

4- 4- +
4-

+
4-

4-

Widely distributed.

I, 4,5-
Widely distributed.

Inagua, Eleuthera.

Widely distributed.

Eleuthera, Cat, Liagua, 5.
Eleuthera, Cat, Crooked^
4,5.

Eleuthera, Cat, Crooked^
Inagua, i, 2, 3, 4.

Iv3, 4, 5.

i| 3

Guadeloupe.
Cat. I, 2, 5.

I.

Crooked, Fort., Inagua, 4,5.
Cat, Crooked, Fortune, In-

agua, I.

I.

+
Inagua, I, 3, 4,
Bahama, 5.

Crooked^ 4, 5.

Eleuthera, Cat, i, 2, 4, 6

I.

Cat, Inagua, i, 5.

Crooked, Inagua, I, 3, 4. 5
Inagua, I, 5.

Cat, r, 2, 3, 4, 5.

Cat, Inagua, i, 2, 3, 5.

Widely dis., I, 2, 3, 4, 5

^ 2, 3, 4.

+ +
+ 2, 4, 5, 6

+

^-u^
;
+ :+

4.

4-

i> 2, 3, 5
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Naraes of Species

n
tt

a

DiOSCORACEAE.

Rajania hastata L.

Orchidaceae,

Bletia verecunda R. Br.

Epidendrum fucaliim Lindl.

noctuinum L.

Phoenicium Liiidl.
** odoratissimum IJndl.

LiiDodorum tuberosum L.
Stenorrhynchus orchioides (Rich. ).

Gyrostachys tortilis (Rich.).

Oncidium sylvestre Lindl.

variegatum S\v,

Govenia utriculata LindL
Polystachya luteola Hook.
Broughtonia lilacina Henfr.
Vanilla articulataNorthr.

CASrARlNACEAE.

Casuarina equisetifolia Forst.

Myricaceae.
I

Myrica cerifera L,

MORACEAE.
Ficus dimidiata Griseb.

pedunculata Willd.
** pertusa L.

Ulmaceae.
Trema Lima (Lara.) A. S. Hitch.

Urticaceae.

Fleurya aestuans Gaud.
Adicea microphylla (Sw.) Kuntze.

LORANTHACEAE.
Phoradendron racemosum Kr. & LIrb

" North ropiae Urb,
Loranthus paucifiorus Sw,

••
uniflorus Jacq.

A K ISTOLOCIi IACEAE.

Aristolochia passifloraefolia Rich.

C(

1
J

r

\
• ^ ' flt

"H ^ ^ ;

1
• c

1

1

I
r

+

1

1

+ +

+ +
1

_i_ +
1

1

'

1

'

1 _ __

+ + +
N

+ + 1

+

1 +

+

+

t( pentandra L.

POLYGONACEAE.
Coccolobis diversifolia Jacq.

retusa Griseb.

tenuifolia L.

uvifera (L.) Jacq.

+
(I

Wrightii Lindau.
obtusifolia Jacq.

Polygonum Portoricense Bertero.
m

Chenopodiaceae.
Atriplex cristata H.B.K.

1

+

+ +

+

+

+

•f

+

4-

+
4-

+

+
+

+ -h

+

: + + +

+

+

+

+

+

+

+ +

+
:+ +

:A

:j

'J}

Cat, 2

+

1,4.

^ 3. 5-

3. 5-

3-

2, 3.

5-

2,
-1

6.

6.

5-

Crooked. Widely dis., nat

+

Eleuthera, i.

r, 2.

Cat, I, 3, 4.

I, 2, 3, 4, 5- Eleuthera

I, 2, 3, 4, 5.

I, 2, 3, 4, 5. 6.

+

+ ;

+

+

I.

' r, 6.

+ +

I, 2, 3.

3-

I.

Cat, Watlings,

Inagua, i, 2, 3,

Crooked,

4, 5-

+ +

lO-

2.
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Names of Species.

(C

CuryoroviACEAV:.— Contittued.

Salicornia amljigaa Michx.
Bigeluvii Torr,

Dondia fruticosa ( Forsk.

)

' *** linearis (Moq.) Millsp.

Amarantaceae.

Alternanthera muscoides Sw.
paronychioides St. Hil.

Lilhophila vermicularis ^ L. ) Uline.

Tresine paniculata ([.. ) Kuntze.

Batujeae.

4»

Batis maritima L.

PilYTOLACCACEAE.

Rivina humilis glabra I>.

Phytolacca octandra L.

Nyctaginaceae,

Mirabilis Jalapa L.

Boerhaavia erecta L
paniculata Rich,

scandens L.

Pisonia aculeata L.
** obtusata Swz.
** rotundata Griseb.

AlZOACEAE.

Sesuvium portulacastrum L.

a
((

PORTULACACEAE,

Portulaca oleracea L.

C( halinioides L.

Anonaceae.

Anona palustris L.

a,

en

O

< CD c«

+

+

+
+

+

-f-

+

4- -|~ Crooked.

+

+

+

+

+
+
+
+

+

+

Ranunculaceae.
Clematis dioica L.

Lauraceae.
Nectandra sanguinea Rottb.
Cassvtha tiliforrnis L.

Papaveraceae.
Argemone Mexicana L.

CKUaFERAE.
Brassica arvensis (L.) B.S.P.
Lepidiuin Virginicum L.

Cakile aeqiialis L'Her.

Cappariuaceae.

!!!^!S^ll^il5;Pentapliylla( L. )Scbrank.

+

+

+
+

+

+ ;+ +
+ + +

+

X'X

+

+
+
+

+
+
+
+
+
+

+ +

+

+

+

+ +

+ +

+ ;+ +
+

I

+

+

+ +

Inagua, 3.

Eleutliera. Widely dis.

Eleuth., Cat, Watlings

Widely dis.

+

+

Inagua, I, 2, 3, 5.

4^

+
+
+

!» 2, 3, 4, 5, Cat
I, 3» 4, 5.

Fortune, 1, 3. 4, 5-

«• 3' 4.

-f \ Eleutliera, i, 2, 3, 4
Eleuthera, i, 4, 5.

I» 3. 4, 5-

Crooked, i, 3, 5,

+

+

+ Widely distributed. Eleu

thera, Cat, Crooked, For

tune.

-\-
\
Eleuthera, Inagua

distributed.

I. 2, 3.

Widely

+

I, 2, 3, 5.

I, 3. 4, 5-

I. 3. 4, 5-

Eleuthera, Cat, I, 2, 3, 4, 5

-f Eleuth,, Crooked, Fortune,

Inagua. Widely dis.

+ +

+ + +

+

+

+ ; +

+

+

+

Int. from Europe, 2.

Eleuthera, Cat, Inagua,

I, 2, 3, 4-

I. 2, 3.

Eleuthera. Widely dis.
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Names of Species.

Ckassulaceae.

Bryopliyllum piiitiatum (Lam.) S
Kurz.

ROSACEAE.

Chrysobalanus Icaco L.

MlMOSACEAE.

Acacia choriophylla Benth,
" Farnesiana (L. ) Willd.

Acuan depressa (Kth. ) Kuntze.
" virgata (Willd.) Kuntze.

Mimosa pudica L.

Leucaena glauca (L.) Benth.

Lysiloma paucifoliola (DC.) Hitch.
•=' Bahamensis Benth.

Calliandra forniosa Benth.

Pithecolobium Hystrix Benth.
** Unguis- cati(L.) Bth
** Bahamense Northr.

Caesalpinaceae.

Cassia Bahamensis Mill.

" biflora L.

(( ligustrina L.
" mimosoides L.
** occidentalis L,

i c

ti

polyadena DC.
villosa Mill.

Caribaea Northr.

Tamarindus Indica L.

Haematoxylon Campechianum L.

Caesalpinia ovalifolia Urb.
** crista L.

Caesalpinia Rugdioma L.

Peltophorum adnatum Griseb.

Papilionaceae.

Sophora tomentosa L.

Crotalaria pumila Ort.
** retusa L.
*' verrucosa L.

Indigofera Anil L.

Cracca Schottii Vail.

Stylosanthes hamata (L. ) Taub.

Meibomia incana (S\v.) Kuntze.
Abrus precatorius L.

Bradburya Virginiana (L.) Kuntze

(C
angustifolia (DC.) Griseb

+

+

+
+

+

+

+
+
+

+

+

+

+
+
+

+
+

+
+
+
+
+

+
+
+

p

tft «

C ' c«
u. ClJ

^ ^r

-o [X4

p 3 1
1

< u '

:/3

+

+

+

+

+

+
+
+
+

+
+

+
+ +
+

+
+

+

+

+

+

+

+

+

+

+
+
+
+

+
+

+
+
+

+

+

+

+
+

+

+

+

+

+

+

+
+

+

+
+

+

on

+

+ +

+

+

+

+

+

+ +

+

+

+ ,+

+ ' + ! + ' +

Widely distributed.

Widely distributed.

Widely distributed. For
lune, Inagua, I, 3, 5.

Tnagua, I, 2, 3, 4, 5.

Eleuthera. Widely dis.

Widely distributed.

Widely distributed. Eleu-

thera, Cat, Fortune.

Eleuthera, Fortune.

Cat, Fortune, Inagua.

Eleuthera, Cat, Fort., r, 2,

Eleuthera, Cat, Watlings.

Eleuthera, Fort., Inagua,

1,2, 3, 4, 5, 6.

Eastern Hemisphere.

Widely distributed. Eleu-

thera, Fortune, Inagua.

Cat, Crooked, I, 3.

Inagua, I.

I, 2.

Eleuthera, Inagua.

Inagua, 3.

+

+

Crooked, Fortune, Inagua.

Widely distributed-

Eleuthera, Cat, 1,2, 3,4»5-

Widely distributed.

I, 2, 3 (from Old World).

Eleuthera, Inagua. Widely

distributed.

Asia.

Eleuthera, Fortune, Inagua.

Widely distributed.

Eleuthera, Cat. Widely dis.

1,2,3,5. )™>;^^^: ,

Eleuthera, Cat, Crooked,

Inagua. Widely dis.

Cat. Widely distributed.
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Names of Species. a.

<
I-

—

Papilioxaceae.— Continued.

Galactia rudolphioides (Griseb. ) Wr
Galactia Cubensis H.B.K.

Canavalia obtusifolia (Lam.) DC.

Rhynchosia minima (L. ) DC,
Phaseolus semierectus L.
Vigna repens (I-. ) Kuntze.
Cajanus Cajan (L. ) Millsp.

Dalbergia Brownei (Pers. ) Kuntze.
Ichthyomethia Piscipula (L.) Hitch.

OXALIDACEAE.

Oxalis corniculata repens Zucc.

Llnaceae.
Linum Bahamense Northr.
Erythroxylon brevipes \}Q.

"
. obovatum Macf.

" reticulatum Northr.

Malphtgiackae.

Byrsonima lucida Rich.
Malphigia setosa Spr.

Stigmaphyllon Sagraenum Tuss,
Triopteris rigida Sw.

RUTACEAE.

Xanthoxylon cribrosum Spr.

emarginatum Sw,
Fagara Fagara (L. ) Small.

SiMARUBACEAE.

Suriana maritima L.

Picrodendron baccatum Bahamense.

BURSERACEAE.

Bursera Simaruba (L.) Sarg.

Swietenia Mahogani L.

POLYGALACEAE.

Polygala Boykinii Nutt.

brizoides St. Hil.

(<

((

<c
spathulata Griseb.

EUPHORRIACEAE.

Phyllanthus Bahamensis Urb.
" Epiphyllanihus L

" Niruri L.
Croton linearis Jacq,
Savia erythroxyloides Griseb.
Acalypha alopecuroides Jacq.
Lasiocroton macrOj hyllus Griseb.
Excoecaria lucida Sw.

<< Sagraei
J. Mull.

+ +
+ +

+ +

+
+

t/3

+ +

+

+

+

+
+
+
+
+

+ 1 +

+
+

+

+

+
+

+
+

+

Eleuthera, Cat, Crooked.
Watlings, Inagua. Widely

distributed.

Eleuthera, Inagua. Widely
distributed.

Inagua. Widely dis.

Widely distributed.

I. 2, 3, 4, 5.

Eleuthera. Widely dis.

Widely distributed.

Cat, I, 2, 3, 4, 5.

+ +
+ +

+

+

+
+
+

+ Widely distributed.

+

+

+ 1

+

+

Fortune, i.

+
+ +
+ +

2. 3-

Cat, 6

6.

+

+

+

+
; +

Cat, Inagua, I.

Eleuthera, Cat, I, 3, 4

+ +.+ Eleuthera, Cat, Crooked,

+

I.

+ +

+ + +

+

+
+

4-
+ +

Eleuthera, Cat, Crooked,

!> 2, 3, 4, 5.

Crooked, Inagua, I, 2, 4, 5-

+

+

+
+

+
+
+

+
+
+

1.4,

5

+

+

+
+

+
+

+

Eleuthera, Cat,' Watlings,

Fortune, Inagua, i, 2.

Fortune, Inagua, widely dis.

Eleuthera, Cat, I.

Eleuthera,'4, 5-

I.

1,3-
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Names of Species. ^

^

O

<

«8

3

EuPiiORBtACEAE.

—

Continued,

Hippomaiie Mancinella L.

Bonania eniarginata DC.
Euphorbia Blodgettii Engelm.

i +

+
+ ! +
+

<( buxifolia Lara. + +^ +

cassythoides Boiss.

heterophylla L.
+

<( (i

«( nutans Lag.

'* serpens Ktli.

Buxus Bahamensis Baker.

Anacakdl\ceae,

Metopium Metopium (L.) Small.

Celastraceae.

Elaeodendron xylocarpum DC.
Maytenus buxifolius (Rich.) Griseb.

Crossopetaluni pal lens (Smith).
*' coriaceum Northr.

Schaefieria frutescens Jacq.

ILICACEAE.

Ilex sideroxyloides Griseb.

Sapindaceae,

Serjania diversifolia Radlk.

subdentata Juss & Poir.

Cardiospermum llalicacabum L.

Thouinia discolor Griseb.

Exotliea paniculata (Juss.) Radlk.

Hypelate trifoliata Sw.
Alvaradoa amorphioides Liebm.

Rhamnaceae.
Krugiodendron ferreum (Vahl.

Colubrina femieinosa Brongn.

+

+ ; +

+

+

+
+

+ +

<c

+
+
+
+

+
+

+

4-

+
+
+

+ +
+ i

+
+

+ !
+

\

+

+

+

+ +

graminifolia Engelm. -j- + + ; +

+

+

+

+

+

+

+
4- +
+

)Urb,

i.i

Reynosia latifolia Griseb,

Northropiana Urb.

Gouania Domingensis T>.

VlT.\CEAE.

Vitis rotund! folia Michx.
'* alata Jacq.
'' trifoliata (L.) Bak.

Cissus sicyoides L.

Parthenocissus quinquefolia

Planch.
w

TiLIACEAE.

Triumfetta semitriloba L.

+
+

(L.)

+

+

+
+

+

+
+
+ +
-4- 4-

+
4-

4-

4-

4-

4-

+

+
4-

4-

4-

+

+

+

+

Inagua, I, 2, 3, 4, 5.

Eleuthera, Cat, Crooked,
Fortune, Inagua, i.

Eleuthera, Cat, Watlings,

Crookedj Inagua, I, 2, 3,

4,5.

El euthera , Cat , Crooked

,

Inagua, I, 2, 4, 5.

Eleuthera, Cat, Fortune,

Inagua, I, 2, 4, 5.

Widely distributed. Eleu-
thera, Inagua.

+ 3,5

Cat, Crooked, Inagua, L.

Bermudas.
Cat, Crooked.

2, 3-

Eleuthera, r, 2,''3, 4, 5

3

Eleuthera, Cat, i, 2, 3.

Widely distributed.

Eleuthera, Cat, Fortune
Inagua.

I-

I.

4-

I, 2, 3.

», 2, 3.

Eleuthera, Cat, 2

I, 2, 3. 5-

+ 4-

4-

4-

4-

4-

4-

^ 2, 3, s.

I, 2, 3, 4, 5

Widely distributed
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Names of Species.

TiMACEAK.— Continued.

Corchorus hirsutus L.

<<

((

siliquosus L.

Malvaceae.

Sida carpinifolia L.

" supina Tv' E-Cer.

Abutilou crispuiu Don
Pavonia spicata Cav.

Hibiscus cryptocarpus Rich.
'* tiliaceus L.

Sterculiaceae.

Helicteres semitriloba Bert.

spiralis Northr.

Melochia nodiHora Sw.
" tomentosa L.

Waltheria Americana L.

Hypertcaceae.

Ascyrum hypericoides L.

BlXACEAE.

Xylosma ilicifolium Northr.

Canellaceae.

Canella Winterana (L. ) Gaertn

Turneraceae.

Turaera ulniifolia L.

Passifloraceae.

Passiflora angustifolia Sw.
cupraea L.

minima L.

multiflora L.

((

C(

<c

c c pectinata Griseb.

Cactaceae.

Cereus Swartzii Griseb.

Opuntia spinosissima Mill.
•* Tuna (L.) Mill.

Lythraceae.

Parsonsia Parsonsia (L. ) Britton

Rhizophoraceae.

Rhizophora Mangle L.

Myrtaceae.

Calyptranthes pallens Griseb.

Myrtus punctata Griseb.

Eugenia axillaris (Sw.) Willd.
*' longipes Berg.
" monticola DC.

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+
+
+
+
+

+

+

+
+
+
+
+

+

+
+

+ +

+

+

+

+
+
+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

Eleuthera, Cat, Crooked,
Watlings, Tnagua, I, 2, 3.

Eleuthera, i, 2, 3, 4, 5, 6.

Eleuthera, Inagua. Widely
distributed.

2, 3. 4, 5, 6.

Eleuthera, 3, 4, 5.

I, 2, 3, 5.

Widely distributed

Inagua, 6.

I^. 2, 3, 4, 5.

Eleuthera, Cat, Inagua, I,

2, 3. 4, 5.

Eleuthera, Cat, Fortune.

Widely distributed.

I, 4, 5-

I, 2,3.

Eleuthera, Cat, Fortune,

I» 2, 3, 4, 5.

Eleuthera,

Eleuthera,

Turk

.

Cat.

Inagua, I, 6

Cat, Crooked, Inagua, I.

Fortune, Inagua, I, 2.

Crooked,Tnagua,l, 2,3,4,5

I.

Cat, Crooked. Widely dis.

1, 2, 3.

2, 3» 6.

I, 2.

Eleuthera, I, 2, 3
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Names of Species.

COMBRKTACEAE,

Conocarpus erecta L.

Laguacularia racemosa (L.) Gaertn

Terminalia spinosa Northr.

Melastomaceae.

Tetrazygia bicolor (Mill) Cogn.

Onograckae.

Jussiaea suffruticosa L.

Samydaceae.

Casearia laetioides (Rich.)
Banara reticulata Griseb.

Umbelliferae.

Hydrocotyle pygmaea Wright.

Centella Asiatica (L ) Urb.

Myrstnaceae.

Rapania Guyanensis ( AubL)
Icaconea paniculata (Nutt. ) Sudw,
Jacquinia Keyensis Mez.

Primulaceae.

Samolus ebracteatus Kth.

Plumbagixaceae.

Plumbago scandens L.

Sapotaceae.

Chrysophyllum olivifomie Lam.
Lucuma pauciflora A, DC.
Sideroxylon maslichodendron Jacq.

Bumelia microphylla Gr?seb.
** Cubensis Griseb.

Dipholis salicifolia A. DC.
Mimusops dissecta R. Br.

'* Floridana Engelm.

Ebfnaceae.

Maba Caribaea (A. DC.) Hiern.

Oleaceae.

Adelia porulosa ( Poir. ) Engler.

Loganiaceae.

Spigelia Anthelmia L.

Cynoctonum mitreola (L.

sessilifolia (T. & G.)

Britt.

Britt.

Gentianaceae.

Voyria Mexicana (iriseb.

Eustoma exaltatum Griseb.

Sabbatia campanulata (L. ) Torr

T

+

+

+

+
+

+

+

-I-

+

+

sU

C

+

+

+

+

+
+

+

+

+

+

+

+
+ +

+

+

4-

+
+

+

+
+

+

+

+

+
+

r 1

1

1

* rt

3̂ 4

1

W

+ +

+

+

+
+
+

+

+

+

+
+
+

+

+

+

+ +
+

+

CO

t/3

+

+

+

+

+

+

+
+

Eleuthera, Cat, Watlings,

Crooked, I nagua. Widely
distriimted.

Fortune, Crooked. Widely
distributed.

W^idely distributed.

I, 4.

Widely distributed.

^ 3i 4, 5-

4-

Eleuthera, Cat, Crooked

h 2, 3. 4, 5> 6.

Inagua, i, 2, 3, 4, 5.

I, 2, 6.

I, 2, 3, 6.

I, 2, 3
3-

2.

I, 2,4

Eleuthera, Fort., 1,3, 4> 5

1,3,4, 5, 6.

I.

I, 4, 5, 6
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Names of Species.

Apocynaceae.

Vinca rosea L,

Plumiera obtusa L.

Echites Andrewsii Chapm

S5 <

+

+
+

(s

biflora Jacq.
Sagraei A. DC.
umbellata Jacq.

ASCLEPIADACEAE.

Asclepias Curassavica L.

Metastelma Bahamense Griseb.

barbatum Norlhr.

+
+

+
((

<t palustre Schltr.

CONVOLVULACEAE.

Ipomoea cathartica Poir.

coccinea L.

commutata R & S.

fastigiata Sweet.

beptaphylla Gnseb.
Jamaicensis Don.
grandiflora T am.
Fes-caprae ^L. ) Sweet.

repanda Jacq.
sidifolia Chois.

sinuata Ort.

triloba L.

+

+
+
+

+
+

+

f

+
+

+
+
+

+

+
+
+

+
+

+

Jacquemontia Jamaicensis (Jacq
• Hall.

+ .+
-f- +

)

verticillata (L.) Urb.
Evolvulus arbuscula Poir.

Dichondra repens Forst.

CUSCUTACEAE.

Cuscuta Americana L.

Hydrophyi.laceae.

Nama Jamaicensis L.

BoRAGINACEAE.

Cordia angustifolia R. & S.
** lima R. & S.
** Sebestena L.

Bourreria Havanensis ( WiUd. ) Miers

+
+
+

r

+

+

+

+

+

+

+
+
+

+

+
+
+
+

+

+

+

Ui

+

+

+

+

+
+

+

+
+

(A

+

+
+

Widely distributed-

Cat, I, 2, Fortune, Inagua.

Eleuthera, Cat, W^atlings,

If 2, 3, 4.

3. 5-

Eleutbera, Cat, Fortune,

Crooked, Inagua, 1,4,6.

Widely distributed.

Fortune, Inagua, 2

4-

+

+

+

+

+
+

+
+

+

+

!» 3^ 4, 5.

Widely distributed.

h 2, 3t 4» S-

Eleutbera, i, 4, 5.

Fortune, Inagua. Widely
distributed.

Eltruthera, Cat, Fortune, 3.

I, 4, 6.

Eleuthera. Widely dis.

Eleuthera, Fortune, Inagua,

Crooked. W idely dis.

Eleuthera, Cat, Crooked,
Inagua, I, 6.

I. 3. 5

Eleutliera, Fortune, Inagua,
I, 6.

Widely distributed.

+

+ +

Eleuthera, i, 2, 3, 4, 5.

Tournefortia

R. Br.

Tournefcrtia volubilis L,
Heliotropium Curassavicum

naphalodes (Jacq.) .

-f-

L.

i6

Cft

parviflorum L.

nanum North r.

+
+

+ +

I, 4 6.

+ +

+ +

+ +
+ +

+

+

+

+

+
+

+

6.

Inagua, I, 3, 5.

Eleuthera, Cat, Crooked,
Fortune, I.

Eleuthera, Watlings, In-
agua, 1, 2, 3.

Eleuthera, Inagua, I, 2, 3,5.
Cat, Crooked. Inagua.

Widely distributed.

Eleuthera, Cat, Inagua, I,

2. 3. 4, 5-
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*
m

ft CO

Names of Species. 0^ -g
* cs

z < U in C/3 M

Veruenaceae.

Lantana Camara L. + + + + + Watlings, I, 2, 3, 4, S, 6.

** crocea Jacq. + + Eleuthera, Cat, I, 3, 5* ^•

** involucrata L. + + + + Eleuth.,Watlings, Crooked
^-

Cat, Inag., I, 2, 3, 4, 5.

Lippia canescens Kth. +
" nodiflora (L.) Michx. + + + + + Eleuthera, Cat, Inagua.

W^idely distributed.

Abena Jamaicensis (L. ) A. S. Hitch. t + + Eleuthera, Cat, Croolced,

Inagua. Widely dis.

Citharexylum Berterii Spreng. + + I.

" lucidum Cham. & Schl. + + 1,3' 4, 5-

Duraiita repens L. + + + + Eleuthera, I, 2, 3, 4, 5.

Petitia Domingensis Jacq. + I, 6, Grand Cayman.

Vitex ilicifolia Rich. + --
M

Avicennia nitida Jacq. + + + + Fortune, widely distributed.

Labiatae.

Micromeria Brownei Benth. + + »>5-

Salvia occidentalis Sw. + + + 1, 3. 4. 5-

" serotina L.
1

+ + 4- Eleuthera, Cat, Watlings,
w

Crooked. Inag., i 2,3,4.

Leonurus Sibiricus L. +
1

1 + + + Widely distributed.

Leonotis nepelacfolia (I-. ) R. Br. + + + Eleuthera, Inagua. Widely
w

1

distributed.

Teiicriurii Cubense L. + !

ii + + Cat, Inagua, 4, 5,

Mesosphaerum pectinatum (Poit.

)

Kuntze.

1

+ + + Inagua. Widely distributed.

SOLANACEAE, *

Solanum aculeaiissimum Tacq, + + —I— — -"

4
4- I, 2, 4, 5.

" Bahainense L. + + + +
^

Eleuthera, Cat, Wathngs,
1

Crooked, I, 2, 3, 4.

" nitjruni L. + + +
;
+ Inagua, I, 2, 4.

" ** nodiflorum Gray. + + + Inagua, I, 3.

" verhascifolium L. T + + + Eleuthera. Widely dis.

Physalis angulala L.
*' Barbadensis Jacq.

w

+
+
+ + + I, 2» 3. 5-

Widely distributed.

Capsicum baccatum L, + + ^\ f.

Cestruin pallidum Lam.
Datura Metel L.

+ +
+ + + -^

Cat, I, 6.

Inagua. Widely dis.

SCROPHULARIACEAE,
1

1

Stemodia maritima L>
Capraria bitlora L.

+
+ +

+
+

1

I

1

+
Eleuthera, I, 5-

Cat, Watlings, Crocked,

Inagua. Widely dis.

Buchnera elongata Sw. + + + + 1, 3i 4, 5-

Gerardia maritima Raf. + +
:
+

** purpurea L. +
1

+ +
I.ENTIRri.ARTACEAE.

1

i

1

Pinguicula puraila Michx. + + 4-

BlGN*)MACEAE. i

1

Tecoma lepidouhylla Griseb.
]

+ +
Bahamensis Northr. + + *- ^ A ^ j|

"• stans (L.) Juss. 1 +
T

+ +m Inagua, I, 2, j, 4-

Jacaranda Bahamensis R Br. M+l_ _j__i__
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Names of Species.

1

dros
C1^ 1

Fla.

c/5

4

J z
c a 1

BiGNONIACEAF,. —CoJltiuueif.
1

^

Jacaranda coerulea Griseb. 4- Cat.

ACANTHACEAE.
X

Thunbergia fragrans Roxb. 4-
1

T, 3 (Ea'st Indies).

Blechum J'rownei Tuss. 4 + 1

Widely distributed.

Anthacanthus acicularis (Sw.) Nees. + + 3-

Dicliptera assurgens Juss. 4 w 4- + I, 3»4, S-

RUBIACEAE. • . * -

Exostemma Caribaeum (Jacq. ) R.&S. A 4- + + Crooked^ I, 2, 3, 4, 5.

Rhacicallis Americana (Jacq. ) Hitch. + + 4- Crooked, I.

Catesbaea spinosa L. 1

1 + + I.

" fasciculata Northr. 1 +
Randia aculeata L. + + 4- + Eleuthera, Cat, Crooked,

Inagua, I, 2,3. 6.

Genipa clusiaefolia (Jacq ) Griseb. + +
1
+ + Cat , Walli ngs, Crooked

,

» ^^ ^^ ^

1

1

1

1

1

1

1

1 Fortune.

Guettarda elliptica Sw. + 1 ' + 4 Eleuthera, Fortune, Tnagua,

I. 4.

Inagua, I, 2, 3, 4, 5.
*' scabra Lam. + 4- + 4-

Antirrhoea lucida Gaertn. 4 + 1,2,3,6.
*' myrtifolia Griseb. + 4- !

Erithalis fruticosa L. 4- -|- Eleuthera, Cat, Watlings,
1

^

Fort , Crooked, Inagua,

I, 2, 3, 4.
** rotundata Griseb. +

Chiococca parvifolia Wulls. 4 + + + Crooked, I, 3, 4, 5.

alba (L.) A, S. Hitch. + 4 + 4- Eleuthera, Cat, I, 2, 3, 4, 5*

sp. + L

Phialanthus myrtilloides Griseb, 4- + Crooked.
Strumpfia maritima Jacq.

4

-1- 4- + 4- Eleuth.,Watlings, Crooked,

Morinda Royoc L.
1

4- +
1

+
6'

1, 2, 6.

Myrstiphyllum pubescens (Sw.) + + I, 4.
A. S. Hitch.

"^ w

Myrstiphyllum undatum (Jacq. ) H itch. + 4 Eleuthera, Cat, I.

** ligustrifolium Northr.
\

1

'i

Ernodea littoralis Sw. + + 4 Cat, Watlings, Crooked,

^^ ^r 41 * 1

1 Fortune, Inagua, I, 3.
Hamelia patens Jacq. 4- 4- 4- X. 2, 3, 4, 5.
Spermacoce tenui^>r Lam. + -1- 4-

]

Cat, Crooked, Inagua, For-

tune, Eleuth., I, 2, 3,4,5-
Relbunium hypocarpium ( L. ) Hemsl. 4-

1

If 3» 4, Si 6,

CUCURBITACEAE.

Angaria Keithii Northr. +
Trianosperma racemosa (Griseb.)

T. & G. .

1

+ I, 5, 6.

GOOOENIACEAE.

Scaevola Plumieri (L.) Vahl. 4- + + — — Eleuthera, Crooked. Widely
4

1 distributed.
COMPOSITAE.

i

1

Vernonia Bahamensis Griseb. + 4- Cat, Inagua.

Fortune, Inagua, WidelyAgeratum conyzo^des L.
1 + + 4- 4-

-

9

distributed.
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Names of Species.

COMPOSITAE.

—

Continued,

Eupatorium ageratifolium DC.
** Bahamense Northr.
" capillifolium ( Lam. )

Small.

odoratLim L.

villosura Sw.
Willugbaeya scandens (L. ) Kuntze.
Aster exilis Ell.

Baccharis dioica Vahl.

t £

< C

<C

C(

Erigeron quercifolium Lam.
Pluchea foetida (L.) B.S.P,

camphorata DC.
odorata (L. ) Cass.

Partlienium Hysterophorus L,

Iva clieiranthi folia Kth.
** imbricata Walt.

Ambrosia hispida Pursh.

Isocarpha oppositifolia R. Br.

Borrichia arborescens DC.
Amellus aspera (Jacq.) Kuntze.

Salmea petrobioides Griseb.

Bidens leucantha Willd.

Flaveria linearis Lag.
Porophyllum ruderale Cass.

Pectis linifolia L.

Neurol aena lobata (L.) R. Br.

Erechthites hieracifolia ( L. ) Raf.

Emilia sonchifolia (L. ) DC.
Anastraphia Northropiana Greenm.

** pauciflosculosa Wright.
Chaptalia albicans (DC.) H.
Sonchus oleraceus L.
Tridax procumbens L.

*

^

+
+

: +

+
+
+

+
+
+

+

+

+
+

+
+

+

+

+
+

tfl

o

<
s

4

+
+ !

+

1 +
+ +
+.1 +
+ +
+
+
+

4-

+ +
+

+

+
+
+

+

+
+
+

+
+

+

+ +' +

+
+
+
+
+

+

+

+

+

+

+
+
4-

I

+
+

+
+

+

+

+
+

C/3

i

xn m

+ +

+
+

+

+

4,6

4-

+
+
+
+

+

J, 3, 4, 5,

Cat, I.

I, 3> 4, 5.

6.

Eleutbera, Inagua, i, 2, 3.

I» 3. 4, 5-

Inagua, I, 2, 3,

Eleuthera, Cat,

2, 3. 4, 5-

4, 5-

Inagua, I,

Eleuthera, Crooked, For-

tune, I, 4.

I.

Cat, Crooked, i, ^,3, 5.

Eleuthera, Fortune, 1 , 2,

3» 4, 5-

Grand Cayman.
Eleuthera. W^idely dis.

I, 3i 4, 5.

I, ?» 3-

I. 3. 4. 5-

Widely distributed.

Widely distributed.

Fortune Crooked, Inagua, 6.

l.4» 5
Eleuthera. Widely dis.

Summary of above Table

Total found on New Providence and Andros (exclusive of cultivated and

escaped plants),

Of which are reported also from other islands of the group,

4C

< t
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a

a

a

i<

(<

<(
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< <

t <
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a
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c«

t<

(«

<i

ic

4«
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ic

t(

i<

a

ii

((

ii

ti

ii

(i

Cuba,

South Florida,

Southern United States,

Jamaica,

Virgin Islands,

Windward Islands,

Mexico and Central America,

South America,

453
176

335

250

108

286

190

223

197

199

Of these 453 species, 76 are widely distributed, being common
•

in warm countries on both continents
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Distribution of the 128 Species found in New Providence

AND Andros but not reported from Cuba.

Peculiar to the Bahamas,

Found also in South Florida,

34

47
* *« *' Soulhern United States, 28

** " Jamaica,
** *' Virgin Islands,

" '' Windward Islands,

it

20

10

14

'* Mexico and Central America, 8

" ** South America,

" *' Haiti.

10

10

The 34 species that are apparently endemic are as follows;

Finns Bahamensis, Acacia ckoriophylla, Buxus Bakainensis, Passi-

fiora pectinata^ Jacaranda Bahamensis^ Jacaranda caemha, Vcr-

nonia Bahamejisis^ Thouinia discolor^ Caesalpinia ovalifolia^ Phyllan-
V

thus Bahamensis^ Cascaria Bahaviensis, and Reynosia Northropianay

and the following described and figured as new in this report

:

Thrinax Bahanicnsis^ Paiirotis A^idrosana, Cyclospathe Northropi

(the last two new genera), Hymeiwcallis aj-eiiicola^ Vanilla articu-

lata, Pithccolobiitm Bahamense^ Cassia Caribaea^ Limim Bahamense^

Erythroxylon reticidatum^ Phorodeitdron Northropiae, Helicteres

spiralis, Xylosma ilicifolia^ Termitialia spinosa, Tecoma Bahamensis,

Catcsbaca fascicidata, Myrstiphylluni ligiistifoliiim^ Crassopctaliim

coriacctim^ Metastelma barbatum, Heliotropium nannm, Aletris

bracteata, Angiiria Kcithii, Eupatoriam Bahamense. Of the 34
species, 21 were found only on Andros.

Of the other species formerly considered endemic (Report of

committee appointed for purpose of exploring the Flora oi the

Bahamas, W. T. Thiselton-Dyer, Sec, 1888) Phialanthns myrtil-

hides and Antirrhoca myrtfoHa have since been reported from Cuba
;

Salmea petrobioidcs has been reported by Hitchcock as occurring

in Grand Cayman and Blctia purpjirca has proved to be not dis-

tinct from B. vercctinda.

Distribution of the 250 Species found in New Provi-

dence AND Andros and also in South Florida

Found also in the United States, north of tropical Florida, loS
" " Cuba,

** " '* Jamaica,

202.198
Virgin Islands, I49

•' '* Windward Islands,
*

161
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Found also in Mexico and Central America, 153
South America,

1 53
«4 (I it

Widely distributed, 68
Species not hitherto reported outside of the United States, iS

Of these 18 species, 4 are limited to tropical Florida, the other 14

extend north of southern Florida.

Of the plants apparently restricted to the United States and the

Bahamas, Dondia linearis was found only on New Providence

;

Smilax aiiriadata, Vitis rottindifolia^ Sabbatia campanidata, Eri-

geron qtiercifoUum and Jacqninia Keyefzsis were collected on both

islands while the following were found only on the island of

Andros : Iva imhicata, Eugenia longipes^ Mimusops Floridana^

Myrica cerifera^ Pluchea foetida^ Salicomia Bigelovii, Polygala

Boykifiii, Saniolns ebracteatus^ Miireola sessilifolia, Gerardia mari-

tirna^ Gerardia purpurea^ Pingincula piunila. The last eight were

confined to the western side of Andros, growing on the savannas

the border of the swash or, in the case of the Pluchea^ in damp spots

in the pines. Myrica cerifera is said by Gardiner and Dolley to

have been introduced from the United States.

The three reported by Hitchcock as being confined to the

United States and the Bahamas are Xanthhnn strumanum, Vitis

ro'imdifolia and DistichUs spicata (the last found only in Tnagua).

The Vitis^ he observes, may have been carried by birds and the

Smilax, Eugenia, and Mimusops are probably due to the same

agency. Many of our seed-eating birds either spend their winters

in the Bahamas or stop there on their migrations. Catbirds and

mocking birds, for instance, were abundant on Andros during the

winter and early spring.

The plants mentioned above as being found on the savannas

and bordering the swash on the w'est side of Andros offer no

inducements however to seed-eating birds, the fruits being dry and

inconspicuous and the seeds in many cases minute. As has been

noted before, the west side of Andros is a paradise for water birds

and they are found there in large numbers. Many of these birds,

such as the great blue heron {Ardca kerodias), the little blue

heron {Ardea caeridca) and the killdeer {Aegialitis vo,iferd), are

regular winter visitors from the United States. May it not be that

some of these waders have at some time transported seeds of the

plants in question, in mud that may have adhered to their beaks
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or feet ? Their presence certainly seems very difficult to account
for otherwise. Darwin says (Origin of Species, chapter thirteen) r

" I have before mentioned that earth occasionally adheres in some
quantity to the feet and beaks of birds. Wading birds which fre-

quent the muddy edges of ponds if suddenly flushed would be the
m

most likely to have muddy feet. Birds of this order wander more
than those of any other, and they are occasionally found on the

most remote and barren islands of the open ocean ; they would'
not be likely to alight on the surface of the sea, so that any dirt on
their feet would not be washed off, and when gaining the land
they would be sure to fly to their natural fresh-water haunts. I

t J

do not believe that botanists are aware how charged the mud of
ponds is with seeds. I have tried several little experiments but
will here give only the most striking case : I took in Februar>r
three tablespoonfuls of mud from three different points, beneath
water on the edge of a little pond ; this mud when dried weighed
only 6^ ounces

;
I kept it covered up in my study for six months,

pulling up and counting each plant as it grew ; the plants were of
many kinds and were altogether 537 in number and yet the viscid

mud was all contained in a breakf^ist cup! Considering these
facts, I thmk it would be an inexplicable circumstance if water
birds did not transport the seeds of fresh-water plants to unstocked
ponds and streams situated at very distant points." The plants-

mentioned above are not water plants, it is true, but they are com-
mon in moist soil in the vicinity of ponds.

The s'eeds of Pliichca may owe their transportation to the
wind. But whatever the means of dissemination, the fact seems
established that, although the bulk of the Bahama flora has prob-
ably come from the south, there is a contingent, in the northern
islands of the group at least, that owes its origin to the north. It

is worthy of note in this connection that in a number of cases,
when our plants were compared with large series of both Florida
and Cuban specimens, they were found to resemble most closely
the Florida specimens

; hence when species occur in both Cuba
and Florida, it may well be that the Bahaman plants owe their

origin to the latter.
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Distribution within the Baiiaman Group

species found on Andros,

(* <(

i i

359
" New Providence, 262

common to both islands, 153

Found also on Eleuthera,

" " " Cat Island,

98

79
" " " Crooked and Fortune Islands, 79

88

18

" " " Inagua,

i< ii 11 Watlings,

(The above data for plants reported from the islands other

than New Providence and Andros were taken from Hitchcock's

Report.)

In addition to the plants collected by us in New Providence

and Andros, Professor Hitchcock lists in his report 148 more,

collected from the various islands of the group. Of these 36 are

grasses and 30 are widely distributed or introduced species, while

Epidendrnm altissiinum, Mimosa Bahamensis, Croton Elaiteria,

Croton Hjabi/arsonii, Pavonia Baliamcnsis and Eragrostis Baha-

inaisis are endemic, making a total of forty endemic species

in the Bahama Islands. The last two had been previously unde-

scribed.

Notes on the Local Distribution

The Bahama pine [Pinns Bahamensis), so abundant on New

Providence and Andros, is confined entirely to the northern islands

of the group, being found in addition only on Abaco, Bahama and

the Berry Islands, the first two being on the Little Bahama Bank

and the latter a series of small cays on the Great Bahama Bank

north of Andros.

Although, as we have seen, New Providence and Andros have

many plants in common, some interesting points of difference

were noted. The numerous introduced plants so common about

Nassau, as ArKcmone Mexicana, Asckpias Cnrassavica, Abrus

P
course entirely wanting on Andros but, on the other hand, Ansto-

lochiaceae, Cactaceae, Polygalaceae, and Loranthaceae were not

seen on New Providence while represented by two or three species

each on Andros. Passiflora pectinata, while very common in the

pines on Andros (also reported from Turk's Island by Grisebach),

was not found on New Providence, as was also the case with
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HymenovalUs arenicola, the latter growing luxuriantly on many of

the sandy beaches of the former island.
4

r

Among the interesting plants found on Andros that have not

been reported from New Providence are the following: Agave

rigida, Casearia laetioides, Pithecolobiu})i Hystrix, PeltopJiorufn

adnatuui, Ichthyonicthia Piscipzda, Euphorbia cassythoides, Luciuna

pauciflora, Voyria Mexicana, Iponioea repanda, Petitia Doniingensis,

Vitex ilicifolia, Mimusops Floyidana and Morinda Royoc. With

very few exceptions the plants found on the savannas of Andros

were wanting on New Providence and as they formed the most

interesting feature of the Andros flora, it may be worth while to

give the full list of plants found there. They were Sabbatia cani-

pamdata^ Eiistoma exaltatiun^ Bletia verecunda, Euphorbia buxifoliay

Dichrouicna colorata, Cladium Jamaicense, Merosphaennn pectina-

tiiin^ GyrostacJiys tortdis, Flaveria linearis^ Hypoxisjuncea, Mitreola

sessUifolia and M. petiolata^ Pinguicida piimUa, Biichnera elongata,

Gerardia purpurea and" G, maritbna^ Polygala Boykinii and P.

brizoides, Samolus cbracteatus, Lirnodorum ttibcrosiun, Alctris

bracteata^ Chiococca alba parviflora, Buxus Bahai/iaisis, Htiw-

tropiuni nauuin^ Crassopctalum coriacaim, Rliamnidunn pimctatuin,

and Terminalia spinosa. Of these only the first, six were found

on New Providence and in addition to Rhainnidunn punctatuni,

were the only ones found on Andros elsewhere than the savannas.

On Andros itself, no Cactaceae were found in the northern

part of the island, while Cereus Sivartzii and two species of Opun-

tia were quite common in the southern part, as they are said to be

on the more southerly islands of the group. We also noticed that,

whereas Vitis alata was very common on the northern half of the

island, below that it was replaced by the allied species Vitis tri-

foliata.

On both islands mosses, lichens, and fungi were noticeably

infrequent, and of the few species of each that were found none

were common.
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GENERIC INDEX

Synonyms arc in ilalies.

Abena, 6l, 87
Abrus, 41, Si, 93
Abutilon. 50, 84
Acacia, 7, 37, 38, 81, 90
Acalypha, 46, 82
Acetabularia, 13
Achras, 57
Acrostichum, 16, 77
Acuan, 38, 81

Adelia, 57, 85
Adiantum, 16, 77
Adicea, 33, 79
Agave, 28, 78, 94
Ageratum, 70, 88, 93
Aletris, 7, 10, 11, 27, 28, 78, 90, 94
Alternanthera, 35, 80
Alvaradoa, 49, 83 *

Ambrosia, 5, 72, 89
Amelias, 72, 89
AmpelopsiSy 50
AnaJiiomiSy 53
Anastraphia, 10, 72, 89
Andropogon, 7, 17
Anemia^ 15
Anethum, 55
Anguria, 10, 69, 70, 88, 90
Anona, 36, 80
Anthacanthus, 66, 88
Antigonum, 34
Antirrhinum, 64
Antirrhoea, 67, 68, 88, 90
Arachis, 42
Ardisia^ 56
Argemone, 37, 80
Arisiolochia, 34, 79, 93
Arthrostylidium, 18
Artocarpus, 32
Arundo, 18

Asclepias, 58, 86, 93
Ascyrum,

7, 51, 84
Asplenium, 16, 77
Aster, II, 71, 89
Atriplex, 34, 79
Auricularia, 15
Avicennia, 8, 63, 87

Eaccharis, 71, 89
5^nara, 55, 85
Batis, 35, 80
Bidens, 72, 89, 93
t^lechnum, 16, 77
Blechum, 66, 88
Bletia, 7, 29, 79, 90, 94

Hoerliaavia, 35, So
Bonania, 46, 83
Eonichia, 5, 72, 89
Bougainvil'ea, 36
Bourreria, 60, 86
Bradburya, 41, 81

Brassica, 37, 80
Broughtonia, il, 30, 79
Bryophyllum, 37, 81

Buceras 55
Buchnera, 7, 64, 87, 94
Bumelia, 56, 85
Bursera, 6, 45. 82
Buxus, 45, 83, CO, 94
Byrsonima, 43, 82

Caesalpiriia, 40, 81, 90
Cajanus, 41^82
Cakile, 5, 37, 80
Calliandra, 38, 8x

Calyptranthes, 53 1 S4
Campyloneuron, 16, 77

j

Canavalia, 5» 4^* ^2
Canella, 52, 84
Capraria, 64, 87
Capsicum, 64, 87
Cardiospermun:i, 49, 83
Carica, 53
Casearia, ID, 55, 85, 90, 94
Cassia, 10, 39, 40, Si, 90
Cassytha, 37, 80

Casuarina, 3, 32, 79
Catesbaea, 10, 66, 67, 88, 90
Caulerpa, 12

Ceiba, 50
Cencbrus, 18, 77
Centella. 55, 85

Centroceras, 14

Cenirosema, 4

1

Cereus, 53, 84, 94
Cestrum, 64, 87

Chaetochloa, 18, 78

Chaetomorpha, 12

Chaptalia, 73, 89
Cbara, 10, 14

Cheilogramma, 16, 77
Cbiococca, 68, 88, 94
Cbloris, 18, 78

Chrysobalanus, 5, 37,

Chrysopbyllum, 56, 85

Cissus, 49, 83, 94
Citharoxylum, 61, 62, 87

Cladium, 7, ^9, 7^, 94

95

81



96 Generic Index

Cladonia, 14
Cladophora, 12

Clathrella, 1

5

Clematis, 36, 80
Clerodendron^ 63
Coccolobis, 5, 10, 34, 79
Coccothrinax, II, 21

Cocos, 27
Colubrina, 49, 83
Commelina, 27, 78
Condalla, 49
Conocarpus, 5, 8, 54, 85
Corchorus, 50, 84
Cordia, 5, 60, 86
Cracca. 41, 81 ,

Crauicbis, 1 1, 31
Crassopetalum, 10, 48, ^ti^, 90, 94
Crotalaria, 40, 41, 81
Croton, 46, 82, 93
Cuphea^ 53
Cuscuta, 60, 86
Cyclospathe, 8, 10, 25, 26,
Cymopolia, 13, 14
Cynoctomum, 57, 85, 94
Cyperus, 1 8, 78
Cysloseira, 13, 14

Dalbergia, 41, 82
Dasya, 14
Dasycladus, 13
Datura, 64, 87
DavaUia, 16, 77
Dendropemon, 33, 79
DesmanthiiSy 38
Desmodiu/ti, 41
Dichondra, 60, 86
Dichromena, 7, 19, 78, 94
Dicliptera, 66, ^S
Dictyospbaeria, 13
Dictyota, 13
Digcnia, 14
Dipbobs, 6, 56, 85
Diplocystis, 15
Disticbbs, 18

Dolicholus, 41, 82
Dondia, 35, 80, 91
Dryopteris, 16, 77
Duranta, 6, 62, 87

Ecbites, 6, 58, 86
Elaeodendron, 47, 83
Eleocharis, 18, 19, 30
Emilia, 72, 89
Epidendrura, 29, 79, 93
Eragrostis, 18, 78, 93
Erecbthites, 72, 89
Erigeron, 71, 89, 91
Eriodendron^ 50
Erithalis, 6, 68, 88
Ernodea, 7, 69^ 88
Erj'thrina, 42
Erytbroxylon, 10, 42, 43, 82,

78, 90

Eugenia, 53, 54, 84, 91
Eupatorium, 10, 70, 71, 88, 89, 90
Eupborbia, 5, 10, 47, ^i^ 94
Eustoma, 7, 57, 85, 94
Evolvulus, 60, 86
Excoecariaj 46, 82
Exostemma, 66, 88
Exothea, 49, 83

Fagara, 44, 82
Ficus, 32, 79
Fimbristylis, 19, 78
Flaveria, 7, 72, 89, 94
Fleurya,

-^i, 79
Fomes, 15
Fourcraea, 28, 78

Galactia, 41, 81, 82
Galaxaura, 13
Galium, 69
Genipa, 67, 88
Gerardia, 7, 64, 87, 91, 94
Goniopteris, 17, 77
Gouania, 49, 83
Govenia, 30, 79
Guettarda, 67, ^"^

Gyrostacbys, 7, 31, 79, 94

Haematoxylon, 40, Si
Halimeda, 12

Hamelia, 66, 88
Helicteres, 10, 50, 84, 90
Heliotropium, 11, 61, 62, '^(y^ 90, 94
Hibiscus, 50, 51, 84

I

Hippomane, 46, 83
Hura, 3, 47
Hydrocotyle, 55, 85
Hymenocalbs, 10, 28, 29, 78, 90, 94
Hyopbila, 15
Hypelate, 49, 83
Hypoxis, 1 1, 29, 78, 94

Icaconea, 56, 65
Tcbtbyometbia, 41, 82, 94
Ilex, 48, 83
Indigofera, 41, Si
Inodes, 1

1

Ipomoea, 7, lo, 59, 60, 86, 94
Iresine, 35, 80
Isocarpba, 72, 89
Iva, 72, 89, 91

90

Jacaranda, 66, 87, 90
Jacquemontia, 60, 86
Jacquinia, 5, 10, 56, 85,
Jania, 14
Juniperus, 17, 77
Jussiaea, 55, 85

Krugiodendron, 49, 83
I

Laeliopsis^ 30
^
Eaguncularia, 54, 85

91
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Lantana, 6l, 87
Lasiocroton, 46, 82
Laurencia, I4

Leonotis, 63, 87
Leonurus, 63, 87
Lepidium, 37, 80
Leptogium, 15
Leucaena, 38, 81

Liagora, 13, 14
Limodorum, 7, 11, 32, 79, 94
Linum, 7, lo, 42, 82, 90
Lippia, 61, 87
Liihophila, 35, 80
Lithothamnion, 14
Lucuma, ^6, 85, 94
Lysiloma, 6, 38, 81

Maba, II, 57, 85
Macromitrium, 15
Macrei^htiay 57
Malpighia, 43, 44, 82
Manihot, 46
Maytenus, 47, 83
Meibomia, 41, 81

Melochia, 51, 84
Mesosphaerum, 63, 87, 94
Metastelma, 10, 58, 59, 90
Metopium, 6, 47, 83
Microdictyon, 13
Micromeria, 63, 87
Mimosa, 38, 81, 93
Mimusops, 5, 56, 85, 91, 94
Mirabilis, 35, 80
Mitreola, 57
Morinda, 68, 88, 94
Moringa, 47
Myginda^ 48
Myrica, 32, 79, 91
Myrsliphyllum, 10, 68, 69, 88, 90
Myrtus, 53, 84

Nama, 60, 86
Nectandra, 37, 80
Neurolanna, 72, 89

Octoblepharum, 15
Oncidium, 30, 31, 79
Opuruia, 53, 84, 94
Ornithopteris, 15, 77
Ovieda, 63
Oxalis, 42^ 82

Padina, 13
Panicum, 18, 77
Parsonsia, 53, 84
PartheniuiTi, 71, 89
Parthenocissus, 50, 83
Paspalum, 18, 77
Passiflora 10 52, 53, 84, 90, 93
laurolis, 8 10, 21, 22, 78, 90
Pavonia, 50, 84, 93
Pectis, 72, 89

Pedicdlaiia, 37, 80
Pedilanthus, 11, 46
Peltophoniin, 40, 81, 94
Penicillus, 12

Persea, 37
Petitin, 63, 87, 94
Phaseolus, 41, 82
Phialanthus, 68, 88, 90
riilebudiuni, 16, 77
Phoradendron, 10, -^i^^ 79, 90
Phragmites, 18
Phyllanthus, 6. lO, 45, 82, 90
Phymatodes, 17, 77
PhysaliSj 64, 87
Phytolacca, 35, 80
Picrodendron, 45, 82
Pinguicula, 64, 87, 91, 94
Pinus, 6, 17, 77, 90, 93
Piscidia^ 41
Pisonia, 6, 35, 36, 80
Pithecolobium, 5, lo, '^^^ 81, 90,
Pluchea, 71, 89, 91
Plumbago, 56, 85
Plumeria, 58, 86
Poinciana, 3, 40
Polygala, 7, 45, %2, 91, 94
Polygonum, 34, 79
Polypodium, 16, 17, 77
Polysiphonia, 14
Polystachya, li, 30, 79
Porophyllum, 72, 89
Portulaca, 36, 80
Psidium, 54
Psilotum, 17, 77
Pteridium, 7, 16, 77
Pteris, 16, 77

Rajania, 29, 79
Ramalina, 15

Randia, 67, 88
Rapania, 56, 85
Relbunium, 69, 88
Reynosia, lo, 49, 83, 90, 94
Rhacicallis, 5, 66, 88

Rhipocephalis, 12

Rhizophora, 53, 84
Rhoea, 27, 78
Rhynchospora, I9, 78

Rivina, 35, 80

Ruppia, 17, 77
Russelia, 64

^

Sabbatia, 57, 85, 91, 94
Salicornia, 5, 34, 35^ 8<3i 9*

Salmea, 72, 89, 90
Salvia, 63, 87

Samolus, 7, 56, 85, 91. 94
Sargassum, 13

Savia. 46, 82

Scaevola, 6, 70, 88

Schaefferia, 48, 83

Schizophyllum, 15 ^

94
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Scleria, 19, 78
Scolosanthus, 67
Sematophyllum, 15
Serjania, 48, 83
Sesuviiim, 5, 36, 80
Sida, 50, 84
Sideroxylon, 56, 85
Sniilax, 28, 78, 91
Solanum, 63, 87
Soncbus, 73, 89
Sophora, 40, 81

Spermacoce, 69, 88
Spigelia, 57, 85
Spiranthes^ 32
Sponia^ 32
Sporobolus, 18, 77
Stemodia> 64, 87
Stenorrhynchus, 31, 79
Stenotaphrum, 1 8, 78
Stigrmatophyllon, 44, 82
Stylosanthes, 4I, 81

Strumpfia, 5, 68, 88
Suaeda^ 35
Suriana, 6, 45, 82
Swietenia, 6, 45, 82
Syrrhopodon, 15

Taitiarindus, 40, 81
Tecoma, 10, 64, 65, 66, 87, 90
Tectaria, 16, 77
Terminalia, 3, 7, 10, 54, 55, ^l, 90, 94
Tetrazygia, 7> 5S» 85
Teucrium, 63, 87
Thevetia, 58
Thioidia, 55
Thouinia, 49, S^^ 90
Thrinax, 8, 19, 20, 78, 90

Thunbergia, 06, 88
Tillandsia, 10, 27, 78
Tortula, 15
Tournefortia, 6, 60, 61, 86
Trametes, 15
Trenia, 32, 79
Trianosperma, II, 70
Tridax, 72, 89
Triopteris, 6, 44, 82
Triumfetta, 50, 83
Turbinaria, 13
Turnera, 52, 84
Typha, 17, 77

Udotea, 12

Uniola, 18, 78
Utricularia, 64

Valonia, 1 279, 90
Vanilla, 31, 70, 88, 90
Vernonia, 7,

Vigna, 41, 82
Vinca, 58, 86 94
Vitex, 63, 87,
Vitis, 49, 83, 91
Vittaria, 16, 77
Voyria, 1 1, 57, 85, 94

Willughaea, 7 1, 89
Waltheria, 51, 84

1 Xanthoxylm^ 44
Xylosma, 10, ^^ 52, 84, 90

Zarnia, 17, 77
Zonaria, 1

3

ERRATA

Page 10, line 7 from bottom : dele Rhamnidinni,
Page 43, line 3 : for Wi. read Wright.

Page 48, line I : for Wr. read Wright.

Page 48. lines 4, lo, and 24 : for Crassopetalum read Crossopetalum
Page 58 line 2 from bottom ; for barbata read barbattun.

Page 69, line 17 : for Clris. read Griseb.

Page 77, line 17 : for lanceolata read lanceolatura.
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A contribution to a revision of the North American H^dnaceae

Howard James Banker

The following paper is intended to include a revision of all the

pileate forms of the family of the Hydnaceae which have been

found on the continent of North America and its adjacent islands

north of the Isthmus of Panama. A few resupinate forms have

been included by reason of their close relationship to pileate

forms, but in general they have been excluded. The reason for

this arbitrary limitation of the scope of the work is the impossi-

bility of adequately treating the resupinate forms and referring

them to their proper species until such time as the Berkeley types

can be thoroughly examined by one familiar with our American

plants.

The Hydnaceae represent one of the smaller families of the

Basidiomycetes, there being not more than five hundred known

species in the family, and of these not more than two hundred^

have been reported within the geographical limits of this paper?

With a few exceptions the species are not common and gener-

ally appear to be quite local in distribution. The task, there-

fore, of getting suitable material on which to base a revision of the

family has proved more difficult than was at first anticipated. Nor

are the herbaria of collectors as helpful as one would have a right

to expect. The published descriptions of species of this family are

frequently incomplete and inadequate to fully discriminate the spe-

cies, so that it is possible often to include several different species

under the one description. Collectors are inclined to refer speci-

mens according to some conspicuous feature, such as a scaly

pileus or a zonate pileus, and then pay little attention to other ap-

parently minor characters. Owing to the local character of the

distribution of these plants, combined with the comparative rarity

with which they are found, few discover that the plants which they

are referring to a given species are very different from the plants
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which others are referring- to the same species. Moreover,
assuming that the species is common and well known, no field

,

notes are considered necessary. As a result much confusion has
arisen in our conception of these species. Occasionally mycolo-
gists, who have received specimens from all parts of the country,

have noted that certain species present remarkable variations, but
as the material thus received is usually fragmentary, without suit-

able notes, and is received only at rare intervals, they have gener-
ally contented themselves with noting that the form is an unusual
one.

In the extensive collections of the New York Botanical Garden,
brought together from very many different sources, the confusion
in species is very evident. This is conspicuously seen in the forms
referred to Hydmnn hnbricaUnn L. and H. zonaium Batsch. As
to the former species, nearly everything with a scaly pileus has
been referred to it, while the latter has been made to include almost
everything with a zonate pileus.

While herbarium specimens often clearly show that they rep-

resent distinct species, so great is the change that these plants
undergo in the process of drying that one rarely feels justified in

attempting a description of new species from such material without
satisfactory field notes. On the other hand the securing of fresh

material or at least of ample and accurate field notes is a difficult

and discouraging task. During six years of careful watching for

imbricaiian allies, it has been the writer's

fortune to find but two of the scaly-capped forms in the field
;

likewise but one of the forms commonly referred to H. zonahim
has come within his observation. Of more than forty specimens
found in the herbaria referred to these two species,, not one was
accompanied by descriptive notes that were of any value. Yet
we have at least a half dozen good species here represented, could
the distinctive characters be clearly established.

The species of this family are not only comparatively rare and
local m distribution but they are often intermittent in appearance.
The writer once found three different species in a space not
oyer ten feet square, and a fourth in the same woods a short
distance away. But not one of the four was found anywhere in

that region in the next four successive years, although the ground
was searched over repeatedly each year.

H.
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DISTRIBUTION.

The geographical distribution of these plants appears to be

largely influenced by latitude. But collections of basidiomycetous

fungi from the region west of the Mississippi river have been so few

and incomplete that general conclusions respecting distribution in

this region can not be confidently drawn. The following areas

may be recognized as possessing each a characteristic and some-

what distinctive hydnaceous flora, (i) The northeastern United

States south to North Carolina and Tennessee and west to the

Great Plains. (2) The Southern States west to Louisiana. (3)

The Gulf region including the West Indies and the immediate^.wx. ...^.^v*...^

borders of the Gulf. (4) The north Pacific Coast including

Oregon and Washington. It seems probable that Canada and

^ northern New England to Greenland may represent another dis-

tinct floral distribution, but collections in this region have been

too meager to suggest more than a possibility. These remarks on

distribution are based on specimens actually seen by the writer

and do not include the various species reported in catalogues and

local floras without accompanying specimens. The material

examined has come chiefly from the following states : Maine,

Massachusetts, Connecticut, New York, New Jersey, West Vir-

ginia, Ohio, Indiana, Kentucky, Alabama, Louisiana, Cuba, Hon-

duras, Oregon, Washington. It will be seen therefore, that there

are large areas of the country that have been scarcely explored

for members of this group of plants. Even in the states quoted

the collections are often from one or two localities only; thus

Maine is represented only by collections at Orono and Mt. Desert,

Ohio by collections in the Miami Valley, Indiana by work in the
"

vicinity of Greencastle, and Alabama by collections made near

Auburn. This study of distribution cannot be satisfactorily supple-

mented by published local floras, for in consequence of the confused

conception of species in this family such lists are wholly unreliable

except when verified by actual specimens and these are often

lacking. A comparison of two collections on which such floras

have been based, quickly reveals how utterly untrustworthy are

these lists of species as a means of determining distribution. The

plants referred to Hydnuni ifnbricatuvi by Alabama collectors are

totally distmct from the plant referred to the i^ame species by the
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I

New England botanists. H)
repanduni as collected by him in Connecticut was a very different

thing from the plant of that alliance with which he had been

acquainted in Alabama.

It is hoped that the present contribution may lead to a clearer

conception respecting the species of this family and be a means of

stimulating a more exact study of the distribution of these plants.

It can hardly be expected that all confusion has been removed or

that all errors have been avoided. The source of many of our

present difficulties is to be traced back to the work of early Euro-
pean botanists, whose material is either inaccessible or has long

since passed into an irrecoverable oblivion. The author believes

that in the majority of cases, with respect to the species included

in this paper, he has formed a clear conception of them in his own
mind and has endeavored to present that conception as definitely

and distinctly as he was able in the accompanying descriptions

and synopses. Whether he has in all cases made an absolutely

correct determination, especially in the case of species referred to

old European types, he cannot state with complete confidence.

NOMENCLATURE
In the determination of questions of nomenclature we have

conformed closely to the Philadelphia code.* There is a case
of a peculiar character, however, which needs some further com-
ment.

sification.

M. C. Cooke and L. Quelet

Hymenoinycetnin Eiiropaeo)

s* Hyineywmycetcs Europaei i

This work was

^J
mini there were published in parentheses the generic names Sar-
codon, Calodon, Pleurodon, and Dryodon ascribed to Quelet. It has
been customary among botanists to regard this work as the place
of origin of Quelet's genera. But the names of the species In each
group were not made to agree in gender with these names but
continued in agreement with Hydmnn which was printed as the
name of the genus. There were, therefore, no binomial combina-
tions of these genera published in this work and hence the genera
were not published according to our accepted rules.

K-
Cf. Bull. Torrey Club 31 : 249.
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While in general it is not difficult to decide to what groups of

species Quelet intended his generic names to apply^ the name
Sarcodon is so placed as to be made to include also the next genus

Calodon. The whole work is nomenclatorially unfortunate and

sets at defiance all system or rules of pubHcation. It cannot, how-
ever, be Ignored, for later writers including Quelet himself have

taken up these names and treated them as established genera.

In 1881 Hyd.

nicaritm, Systemate novo dispositartun^ published in the Revue
Mycologique 3^: 19, recognized Quelet's genera and republished

them with species properly assigned under each, in so doing set-

ting H)
published in 1879, in recognition of Quelet's priority. This

paper of Karsten thus becomes technically the place" of publica-

tion of the genera Sarcodon, Calodon, Dryodon and Plenrodon of

Quelet. -

The correct citation, therefore, of these genera with their types

is as follows :

Dryodon Quel.; Karst Rev. Myc. 3^: 19. 1S81.

D. coralloides (Scop.) Karst.

Sarcodon Quel.; Karst. Rev. Myc. 3^: 20. 188 1.

S. wibricains (L.) Karst.

Calodon Quel.; Karst. Rev. Myc. 3^: 20. 1881.

C suavcolens (Scop.) Karst.

Plenrodon Quel.; Karst. Rev. Myc. 3^: 20. 188 1.

P. auriscalphnn (L.) Karst.

Three of the above genera as thus determined becomes syno-

nyms as follows :

Dryodon = Hericinm Pers.

Calodon = Hydnellum Karst.

Plenrodon = Ajiriscalpium S. F, Gray.

SyiiopHis of Genera
Teeth evident, averaging 0.5 ram. or more in length, more or less awl-shaped, some-

times compressed.

Spores smooth, white or hyaline
;
plants usually light-colored, white to reddish or

gray.

Plants mesopodous, terrestrial, fleshy, white, red or yellow, i. Ilydnum.

Plants not mesopodous, epixylous.
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Plant body more or less tuberculiform or branched, the branches sub-

terete or angular, fleshy or subfleshy, white to reddish or yellowish.

2. Heficium.

Plant body not tuberculiform, usually dimidiate to subresupinate, often

confluent-imbricate, if branched the branches flattened or flabellate.

Hymeniura smooth
;
plants tough to subfleshy, white or ochraceous

to gray. 3 . Stecche i inum

.

Hymenium with cystidia
;
plants hard, woody, reddish.

4 . EchInodontinm

.

Spores roughened ;
plants commonly dark colored, usually terrestrial.

Spores coarsely tuberculate, colored (pale in I/, reticiilatuni) \ plants usually

mesopodous and dark colored.

Plants fleshy, brittle. 5. Sarcodon,

Plants fibrous, tough. 6. IlydneUiim.

Spores minutely papillose or echinulate, white or hyaline
;

plai;its usually

tough, fibrous.

Spores echinulate; plants mesopodous, often light colored.

7. PkeUodon,

Spores papillose ; plants sessile or with a lateral stipe, dark colored at

least with age.

Plant body of branched processes, sessile or resupinate.

8. Leaia,

Plant body normally pileate, stipitate ; stipe lateral.

9. Auriscalpiufu,

Teeth minute, less than 0.25 mm, in length •, plant body pileate, thin, subsessile.

10. Grandhiioides.

The above synopsis, it will be observed, is based primarily on

spore characters. While this is not a convenient basis for prac-

tical field work especially as in some cases a one twelfth oil-im-

mersion is found necessary to make out the spore markings, yet

these characters appear to be very definite and fundamental in the

separation of genera, and have, therefore, been employed. Other

and more evident characters have been added as fully as possible

but it must be borne in mind that these are subject to many excep-

tions or at least modifications.

I. HYDNUM L. Sp. PI. 2: 1178. 1753

Sistotrema Persoon, Neues Mag. fur die Bot. i : 108. 1794.

Hypothelc Paulet, Icon, des Champ. pL jj. 1800 ?

Dejitinum S. F. Gray, Nat, Arr. Brit. PI..1 : 650. 1821.

Tyrodon Karsten, Rev, Myc. 3^: 19. 1881.

Plants terrestrial, mesopodous, medium to small size, less than

10 cm. wide, light colored (white or shades of yellow and red),

never tomentose, sometimes pubescent ; substance fleshy, usually
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brittle when fresh ; teeth pale yellowish or reddish, often white

when young, terete or flattened ; spores white or yellowish, ob-
long, ovoid or subglobose, often more or less angular, usually

smooth, often apiculate, generally with one or more small guttulae.

Hydrmvi repamhun is probably the oldest and most commonly
known, as well as the most widely spread, species of the family.

It is altogether probable that it is the plant referred to by Bauhin,

Historiae Plantanini Universalis 3: 828. 165 I. It is also un-

doubtedly the plant figured and described by Dillenius, Catalogus

Plantariun circa Gissani iiascentium , 188,- pL i, 1 7 1 9, upon

which he founded the genus Erinaceics^ the prototype of Hydnuin,

When, in 1753, Linnaeus adopted his binomial system of nomen-

clature, this species, although not placed first in his list, repre-

sents the nomenclatorial type of his genus Hydnitm, according to

the interpretation of the principle of generic types by the code here

followed.

Hypothele Paulet was the first genus actually carved out of the

Linnaean Hydnuni^ but was founded on the same type, H, repan-

diun L. Paulet's original work* does not appear to have had a very
t

wide distribution or to have been very generally known ; not until

after its republication by Leveille in 1855 do we find the European

mycologists apparently acquainted with it. In 182 1 S. F. Gray,

in his Natural Arrangement of British Plants I : 650, evidently

unaware of the work of Paulet, founded the genus Dcntinuni on

H. repandicm L. and //. riifescens Pers., making an exact dupli-

cate of Hypothele Paulet. Gray's work, following as it did the
r

natural system of Jussieu, did not meet with an enthusiastic recep-

tion by his fellow-countrymen, and thus failed to receive the recog-

nition and circulation that it deserved, so that as late as 1881

Karsten, in the Revue Mycologlque 3^ : 19, apparently ignorant

of the work both of Paulet and of Gray, separated the species

-

H, rcpandnm L. and //". rufescens Pers. again as a genus and gave

to it the name Tyrodon, The plants thus distingished stand in

marked contrast with other members of the family and seem to

fully justify the opinion of these three eminent botanists who so

* The text of Paulet' s Iconesdes Champignons was published in 1793 but does not

contain a reference to Hypothele, This name appears only on the plate cited. The

plates were issued later than the text in a series of fascicles, the last twelve of which

appeared after Paulet's death, which occurred in 1826.
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curiously concurred in regarding them as constituting a distinct

genus.

The genus Sistotrcvia was established by Persoon on 5. con-

fiuens as the type. The only character by which this genus ap-

pears to be separated from Hydniim is that of the flattened teeth,

and considering that this character is frequently present in H.

repandiim, it seems to be a wholly insufficient ground for the

separation of the genus. This generic name is older than

Hypothele,

Synopsis of ttie Species

Spores small, less than 6// in diameter; the entire plant generally white to cream

colored.

Pileus viscid, at least when young, as shown by adhering leaves.

Plants large, 5-13 cm. wide, not confluent ; stem stout
;
pileus not deeply

depressed. I. H. albo-nia^nian.

Plants small, less than 3 cm. wide, confluent ; stem slender ;
pileus more or

irm 6. H. suhlamellositm.

Pileus dry; plant small, less than 6 cm. wide, turning yellow to brown when cut

or bruised. 2, //. albidum.

Spores large, more than 6 ^ in diameter ; plant yellowish buff or reddish.

Plants turning yellow when cut or bruised, generally caespitose ; stem as long as

the width of the pileus. 4. H. caesfiiosum.

Plants not turning yellow when bruised, solitary or gregarious, rarely caespitose ;

stems usually shorter than the width of the pileus.

Teeth decurrent half way down the stem ; substance somewhat tough.

5. //. washingtonia^ium

.

Teeth scarcely decurrent ; flesh brittle. 3. //. repandum.

I. Hydnum albo-magxum Banker, Bull. Torrey Club 28 : 207.

1901

A low, broad, fleshy plant usually pure white throughout
though sometimes lightly tinted, turning yellowish in drying.

Pileus uneven, repand, viscid when young, probably subglabrous
in age, reaching 10 cm. or more in width ; flesh white, brittle, and
mealy

;
stem short, thick, central, or excentric, often with bulbous

base, its length not more than half the width of the pileus, the plant

often appearing nearly sessile ; teeth white, slender, crowded, about

3 to one millimeter, acute almost bristle pointed, 2-4 mm. long, sub-

decurrent ; spores white or hyaline, oblong-ovate, obliquely apic-

ulate, smooth, with one or more small guttulae, small, 3.5-4 by

5 '5*7 /^ ;
taste mild, somewhat mealy.

Hab.: In mixed woods. Nov.-Jan.
Range : Alabama, Earle.
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The plant appears to have chiefly a southern distribution but

may hav^e a wider range than is supposed as it is likely to be

passed over by collectors for H, repanda. It has not been re-

ported as yet outside of the type locality where it is not common.
The original description was made from dried specimens, which

without ample field notes are always unsatisfactory in the case

of fleshy fungi. The description is now corrected and supple-

mented by the excellent field notes since received from Professor

Earle,

2. HvDNUiM ALBIDUM Peck, Bull. N. Y. State Mus. Nat. Hist, i :

10. 1887

Plant terrestrial, mesopodous, white to cream-colored, staining

brow^n when injured, 2— 5 cm. high; pileus nearly plane or slightly

convex or depressed, more or less irregular, margin thin ; surface

*' subprulnose " from ''felted fibrils,'' dry, 2-8 cm. wide; sub-

stance fleshy-fibrous, brittle, becoming mealy, white turning red-

dish or brownish when injured ; stem slender, terete, even, enlarg-

ing to a subbulbous base, more or less excentric, widening into the

pileus, solid, concolorous, 2-5 cm. long by 0.5-1 cm, wide ; teeth

white staining brownish, slender, terete, tapering, acute to ''bristle

tipped," subdecurrent, crowded, about 3 to one millimeter, 1.5-

3 mm. long by 0.15-0.25 mm. wide, shorter toward stem and

margin ; spores white or hyaline, subglobose to subpyriform,

smooth, 3.5-5.5 />« wide ; taste mild at first, afterwards becoming

slightly acrid.

Hab.: In mixed woods. Aug.-Nov.

Range : New York, Peck, Peck & Earle 8iy, Underivood,

Banker jij ; Connecticut, Earle 13 10, Underivood & Earle 1202

Icon : Peck, Rept. N. Y. State Mus. Nat. Hist. 51 ://. 56./. /-/.

The plant as thus far reported is northeastern in its distribu-

tion. The New York collections have all been east of the Hudson.

The plant has also been reported from Vermont, Burt, but I

have not seen his specimens.

Peck does not mention in his description that the flesh turns

yellow or brown when bruised, but specimens found by the writer

in New York and by Underwood and Earle in Connecticut while in

all other respects answering to Peck's plants showed also this

characteristic. I have usually found this plant in very wet

ground.
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3. Hydnum repandum L. Sp. PI. 2: 1178. 1753

Hydnum mfescens Schaeffer, Fung. Bav. et Pal. Icon. 4 : 95. //.

///. 1774.

Hydnum flavlditm Schaeffer, op, cit, 4 : 99. //. 318. I774-

Hypothele repandaVdLwXct Icon. Champ. 2: 126. pL jj. /. /,

1800?

Dentimtm repandum S. F. Gray, Nat. Arr. Brit. PI. l : 650. 1821.

Tyrodon rcpandus Karsten, Rev. Myc. 3^ : 19. 1 881.

Hydnum umbilicatum Peck, Bull. N. Y. State Mus. 10 : 953.

//. K.f, 14.-1S. 190

Plant terrestrial, mesopodous, cream-colored to tawny or red-

dish, medium size to small, 1-9 cm. high, more or less gregarious

pileus convex to depressed, occasionally subinfundibuliform, gen-

erally uneven, irregular, i-i 2 cm, wide ; margin rcpand, sometimes

fluted, fertile ; surface subpubescent to pruinose or nearly smooth,

sometimes cracked towards the center into thick scales, pale buff to

reddish buff, usually darker towards the center; substance fleshy,

brittle, subfibrous becoming mealy, white ; stem stout to slender,

bulbous at base, subcylindrical, sometimes curv^ed or inclined,

somewhat excentric, surface smooth or subpruinose^ usually paler

than the pileus but sometimes darker, solid, 2.5-6 cm. long, 0.5-

2.5 cm. thick ; teeth coarse, straight, terete to flattened, acute or fim-

briate tipped, scarcely decurrent as granules, 1—6 mm. long by r

mm. wide, when flattened sometimes 4 mm. broad, white or cream
colored; spores subglobose to subpyriform, usually apiculate,

guttulate, 6-9 fi wide, white ; taste at first mild, then slightly

acrid.

Hab. : In mixed woods. July-Jan.

Range: Maine, Harvey^ White ; Massachusetts, Undertvood

;

Connecticut, Underivood 8jj^ 8ij, etc., Earle 462 ; New York,

Undenvoody Zabriskie, Peck, E, C. Hozve, Fischer, Banker ; New
]tYS^y, Ellis ; Pennsylvaws^y, Ellis; Pennsylvania, 5r//zm;///'^; Virginia, Mnrrill ; West

Virginia, Ntittall ; Alabama, Earle, Baker. It has also been

reported from North Carolina, Schweinitz ; South Carolina, Curtis;

Kentucky and Ohio, Morgan ; and California, Harkncss & Moore.

Icon.: Atkinson, Mushrooms Edible Poisonous, etc, 2d Ed.

//. 78 ; pL jp. /
liard, Herbier de la France//. 172; Cordier. Les Champ. //. 4J ;

Fries, Sverig. atl. svamp. p/. ij ; Gibson, Edible Toadstools and

Mushrooms,//. 27; Hussey, 111. Brit. Myc. i : //. 16 ; Kromb-
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/• Mus. 48 : pi.

/•

Besides its unusual cosmopolitan range this species appears to

possess extreme variability. Several attempts have been made to

split it up into distinct species but without very great success.

The following key may assist in some degree in separating the

principal forms peculiar to this country and is offered as an aid to

a better knowledge of this difficult aggregation.

Plants reddish buff

Plants small, averaging less than 4 cm. wide, often umbilicate, spores large, 8-io/f

wide. i'^o'"'" A-

Plants large, stout, reaching 12 cm. wide, average width of cap 6-8 cm.; pileus

often cracked, sometimes into thick scales, deeply umbilicate, spores 7-8 u

wide. Form B.

Plants pale buff to cream-colored, slender, medium size, averaging 4-6 cm. wide,

rarely 8 cm., spores 7-8// wide. Form C.

Hy loc. cit.

In all of the above forms none of the characters ascribed appear

to be constant, while intermediate forms are readily found that

connect them most intimately. Whether these forms can be

regarded as true species or even as varieties can only be decided

by a careful study of the living plants.* The extreme seasonal

range of this species is due to its northern and southern dis-

tribution.

4. Hydnum caespitosum Banning; Peck, Rept. N. Y. State

Mus. 44: 74- 1S91

Plant terrestrial at base of trees and stumps, mesopodous, ces-

pitose, yellowish, 6 cm. high
;
pileus convex to expanded or sub-

plane, subregular, even. 4 cm. wide, subconfluent, margm even
;

surface appressed-fibrous, pale ochre, yellow, or dark flesh-colored ;

substance fleshy, white, turning yellow when cut ;
stem solid, sub-

cyl

staining yellow when bruised, 6 cm. long by i cm. wide, united at

the base ; teeth short, conical, acute, decurrent, pale ochre or

hght flesh color, less than 3 mm. long, 2 or 3 to one milhmeter;

spores subglobose, 7/^ wide ;
taste mild.

* A full discussion of the variability of this species will be found in Torreya 4:113.
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Hab. : On ground at roots of trees and near old stumps, July,

Range: Marjdand, ^<^/m/;/^; Connecticut, j&^r/^.

I have not seen the the type specimens which were found by

Miss Banning in Maryland. Earle's Connecticut plants differ

from Miss Banning^s description only in their somewhat darker
F

color.

5. HvDNUM WASHiNGTOMANUM Ell. & Evcrh. Proc. Phila. Acad.

1894: 323. 1894

Plants terrestrial, mesopodous, pale orange, 4 cm. high
;
pileus

subplane, slightly depressed, thin, irregular, 4 cm. wide; surface

glabrous, wrinkled when dry, pale orange ; substance fleshy, ** sub-

viscose''; stem subcylindrical, tapering slightly toward the base,

solid, central or slightly excentric, 3 mm. w^ide ; teeth terete,

slender, acute, decurrent half way down the stem, pale yellow

nearly white when fresh, 3-5 mm. long; spores subglobose, white,

6-7 fi wide, "borne on clavate to cylindrical basidia 20—22 by 6 n,

with four erect slender sporophores about 6 n long.'*

Hab. : On the ground in coniferous woods. Dec.

Rakge : Washington, Parker 21^.

Only the type specimen has been seen and the above descrip-

tion is based largely on the original description by Ellis.

6. Hydnum sublamellosum Bulliard, Hist, des Champ, de la

P>ance, 306. 1791

Sistotrema conflnens Persoon, Disp. Meth. Fung, in Neues Mag.

fiir die Bot I : 108. I794-

Plants terrestrial, mesopodous, gregarious, more or less con-

fluent, pale yellow, small, 1-2 cm. high
;
pileus depressed or sub-

infundibuhform, irregular, 0.5-2 cm. wide; margin thin, repand,

sterile ; surface apparently glabrous or viscid (?), pale yellowish-

white to orange ; substance fleshy, fibrous, thin, soft when dried ;

stem slender, terete, attenuate downward to a bulbous base, con-

colorous with pileus ; teeth short, compressed or flattened, often

confluent and deformed forming pseudopores, decurrent, pale

yellow to ochraceous, less than i mm. long, 3 or 4 to one milli-

meter ; spores hyaline or Avhite, oval or oblong, smooth, 3

by 4 /A

Hab. : On ground under conifers. Sept-Jan.
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Range : Alabama, Earle, Baker ; Vermont, Burt,

Icon. : Bulliard, Herb, de la France,//. ^5j. /. 7.

Exsjcc. : Fautrey, Herb. Crypt, de la Cote-d'Or (France)

2282. Rabenhorsty Fung. Europ. 1409.

The above description was written from the dried specimens

and without any field notes, and may, therefore, be inaccurate in

some particulars. The plants grow among the needles of con-

ifers which become imbedded in the pileus or adhere to the surface

in a way that suggests its being probably viscid. The species

has been generally known by Persoon's name. Many specimens

that are referred to Sistotrcvia conflnens Pers. prove to be flat

toothed forms of H. repandum but the above collections are very

distinct and answer in all particulars to Bulliard's plant. In his

original description of ^. confltiens Persoon said *'pileo suberoso
*'

but in Syn. Fung. 551 he says ''pileo carnoso,'* In other respects

the descriptions are alike and the references are the same. It

would seem, therefore, that the first expression was an error.

Although the above collections are so widely removed from each

other geographically there appears to be no question of their

identity.

If we regard these plants as typical representatives of the

genus Sistotrenia^ there appears to be no ground whatever for

separating that genus from Hydmun, Karsten in the Revue

Mycologique 3^: 19. 188 1, places the genus Sistotrema with

Meruliiis and Phlebia in the tribe Merulieae which he first as-

signed to the Hydneae and afterward to the Polyporeae. While

Phlebia appears to be more closely related to Mcrulius than to

any of the genera oi the Hydnaceae, I should place it in the

family Thelephoraceae, but Sistotrema confucns Pers. seems to be

congeneric with Hydnuvt repandum in every particular except the

almost constant tendency of the hymenial surface to form pores.

This character, however, is not uncommon among Hydnaceae and

cannot be considered in itself as a sufficient ground for even generic

distinction.* In fact the separation of the families Polyporaceae

and Hydnaceae on the basis of the hymenial surface in the former

case consisting of pores and in the latter of teeth must be made

with considerable mental reservation.

* Cf. Hydnellum zonaiutn^ Hydnum suhlamellosum and Steccherinitm adustum.
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Species ixquikenda

Hydnnm diffractiim Berk. Lend. Jour. Bot. 6 : 323. 1847.

This species is said to be allied to H, repandtun. The descrip-

tion is too incomplete to be satisfactory. The type material as

seen by Underwood was "an amorphous mass of fungous matter

with no indication of teeth whatever." I have never seen anything

that appeared to answer to the description,* and am strongly

inclined to believe that the species represents one of the large

cracked specimens of //. repandum.

2. HERICIUM Pers. Neues Mag. fiir die Bot. l: 109. 1794

Herichim Fries, Syst. Orb. Veg. %Z, i%2^, pro parte.

Med^fsina Chevallier, Fl, Gen. des Env. de Paris 278. 1826.

Friesites Karsten, Medd. Soc. Faun, et Fl, Fenn. 5: 27. 1879

Dryodon Quelet ; Karsten, Rev, Myc. 3^: 19. 188 1.

Plant body branched or tuberculiform or rarely wanting, sessile

or short stipatate, epixylous, parasitic or saprophytic, white or yel-

lowish ; teeth pendent, short or long ; spores suBglobose to oblong,

smooth, white, uniguttulate, the guttula central and usually occu-

pying half to two-thirds of the spore.

The genus, which is not the same as Herichim Fries, was first

established by Persoon, on Hydnnm coralloides Scop, a single

species. In 1797 Persoon again published the genus with several

species in his Commentatio de Fnngis Clavaeformibtts, In 1 821,

Fries, Syst. Myc. i : 408, placed the species in the third tribe of

the genus Hydnnm namely Merisma, He divided the group into

two subtribes : Genuina which included //. coralloides and H, clath-

roidcs ; and Gomphi which included //". Capnt-Mednsae, H hystrix

H. echinns and H. ramaria. Later in 1825, op, cit., Fries raised the

subtribe Gomphi to generic rank and gave it the name Hericiwn but

expressly declared it was not to be confused with Hericinm Pers.

the type of which he asserted was H. coralloides. Why, therefore,

Fries should have used Hericinm as the name of his new genus at

all can only be understood as revealing the loose nomenclatural

methods then in use. Unfortunately the weight of Fries' influence

gave a stability to his genus that its intrinsic value could not

* Cf, Bull, Torrey Club 28 : 207 for further discussion and a copy of the original

description of this species.
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command and Persoon's earlier work was forgotten. Afterward

Fries, Epic. 511, removed from his genus H. caput-Medusae and H,
rainaria and remanded them back to their association with H. coral-

hides in the tribe Merisma of his genus Hydmnn. Fries consid-

ered the possibihty of regarding the group thus brought together

as a distinct genus but abandoned it. In 1878 Quelet in the

Clavis Hymciioinycetcs published by himself in association with

Cooke, suggested treating the \x^^ Merisvia of Fries as a group of

generic rank and proposed the name Dryodon for it but failed to

establish the genus according to modern criteria. The next year

Karsten, not knowing of Quelet's suggestion, established the genus

Fricsites for substantially the same group.* But in 1881, having

in the meantime seen the Clavis Hymniomycetcs of Cooke and

Quelet, he took up the name Dryodon suggested by Quelet and

substituted it for his own Friesites thus giving the genus Dryodon

a proper publication. By the latter name the group has generally

been known when it has been recognized. At an earlier date,
w

however, Chevallier, 1826, established the genus Meditsina on two

species, M, patnla= Hericiinn Erinacciis (Bull.) and H, coralloides

(Scop.), The law of priority requires that we should reinstate the

older Hericitan of Persoon.

Synopsis of Species
Pileus distinctly branched or tuberculiform, light-colored, whitish at least when young.

Pileus more or less branched to the base.

Teeth covering the underside of all branches even to the base,

I. H, laciniatitm

,

Teeth chiefly on the ultimate branches, usually long and pendent.

2. H. coralloides.

Plant more or less massive or tuberculous.

Plant tuberculous ; teeth pendent directly from the body. 4. H, Erinaceus,

Plant subtuberculous ; teeth pendent from short peripheral branches.

3. IL caputui'si.

Pileus a resupinate subiculum of concrescent tubercles or wanting, ochraceous to buff.

Plant of many coalescent tubercles with pendent teeth, yellow to orange.

Spores oval 3.6 by 5-5 l^t teeth compressed or terete, often branching.

5. H, cvoceurn.

Spores oblong curved^ 2,7 by 4,5 // ; teeth flattened, fimbriate, simple.

6. H, Jifubriatum,

Plant consisting of a single fascicle of teeth with little or no subiculum, whitish.

7. //. fasciiuiare.

*It is unfortunate that this circumstance should thus render it impossible that the

greatest of mycologists should have the one genus dedicated to his honor which tradi-

ion asserts was the inspiration to his life work.



114 . Revision of the North American Hydnaceae

Hydnum
Hydnum

I, Hericium laciniatum (Leers)

1789. *

^j

pi. 300. 1 79 1.

1794.
Medusiua coralloides ChevelHer, Fl. Gen. des Env. de Paris i ;

279. 1826, in part?

Plants gregarious, epixylous, branched from a single short or
scarcely evident stipe, shining white throughout, becoming brownish
with age, the whole mass 6-20 cm. wide ; stipe usually imbedded
in the substratum, 1-3 cm. wide, immediately on emerging branch-
ing copiously into variously curved and delicate branchlets which
occasionally anastomose near the base, are sometimes short and
divaricate, sometimes long and serpentine

; the ultimate branchlets
often only i mm. thick

; substance fleshy, white ; teeth chiefly de-
pendent from lower surface of branches, more or less uniformly
distributed on the branches quite to the base ; at the ends of the
branches the teeth are usually on all sides and more or less erect
occasionally drooping or pendent in terminal clusters, terete, acute,
0.5-5 mm. long

; spores globose to suboval, smooth, uniguttulate,
white, 4-5 /i wide; odor somewhat unpleasant; taste slightly
pungent.

Hab. : On beech and hickory logs. Aug.-Dec.
Range: Canada, Dcarness ; New York, Shear, Peck; Ver-

mont, Banker, Lee; Pennsylvania, Schiveinitz, Banker; New
Jersey, Geismar ; South Carolina, Ravenel ; Ohio, Sanders;
Indiana, Under

Eastivood.

M 1697;
Micheli, Nov. Plant. Gen. //. 64. f. 2. 1729; Sowerby, Eng.
Fung. pi. 252; Bulliard, Herb, de la France, //. sgo ; Peck,
Rept. N

/. 11-13 > Atkinson, Mush
/. 184. t; Idem, ed. 190 1,/ 705 f ; M

Thous. Am. Fung. pi. ij^,

Exsicc.
:
Ravenel, Fung. Cat. Exsicc. 24; Shear, N. Y. Fung.

45; Elhs and Everhart. N. A. Fung. 1708, 1908; Roumeguere,
Fung. Gall. 3703; Sydow, Myc. March. 1016; Kellerman, Ohio
Fung. 126.

* The first edition of this work was published in^75 : whether it contained the
above species is not known to the writer but it seems probable that it did

t 1 he figures in the two editions are identical and typical figures of this species.
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The plant seems to be most commonly a saprophyte on beech

logs but I have recently found it growing on hickory. It has

usually been referred by mycologists to H. coralloides Scop.

Boccone, however, as early as 1697 figured the two forms as

distinct. They are undoubtedly closely related, and intermediate

forms are tp be found difficult of assignment exclusively to either

category, but this may also be said of//, coralloides and H, caput-

ursi, or of //". capitt-ursi and H, Erinaceiis, In fact all the species

of this group are so closely related and so highly variable in them-

selves as to lead to much confusion.

There appear to be at least two distinct forms of this species.

In the one the branches divide freely into a multitude of fine ter-

minal branchlets which are often upturned and more or less erect

at the ends. The teeth become shorter toward the ends of the

branchlets and frequently stand out in various directions like

thorns, but the majority are somewhat pendent Mcllvaine's

figure is an excellent one of this form and shows clearly the

peculiar character of the tips of the branches. Atkinson's figures

are evidently also of this type. The other form has the branches

usually longer and more slender, branching less freely, frequently

curved or serpentine, the ultimate branchlets curving downward,

the teeth frequently longer toward the tip of the branch and always

pendent. This is undoubtedly the plant figured by Bulliard as H,

raniosuuL I cannot, however, regard these two forms as distinct

species as I have found them both growing from the same log and

apparently from the same mycelium.

2. Hericium coralloides (Scop.) Pers. Com. Fung. Clav. 155.

1797

Hydmini coralloides Scopoli. Fl. Carn. 2: 472. 1772.

Hydmtm crispitui Scopoli, Fl. Carn. 2 : 473. 1772.

Mednsina coralloides Chevallier, Fl. Gen. des En v. de Paris I :

279. 1826, in part?

Dryodon coralloides Karsten, Rev. Myc. 3*: 19, 1 88 1.

Friesites coralloides Karsten, Medd. Soc. Faun, et Fl. Fenn. 5 :

27. 1879.

Plant white throughout, branched from a single stipe-like base
;

branches stout, consisting of nearly sterile primary branches 2-6
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cm. long, I -1. 5 cm. thick, and fertile secondary branches 0.5—1.5
cm. long, 2-5 mm. thick, often appearing as mere protuberances

on the primary branches ; substance fleshy, brittle to somewhat
tough ; teeth slender, terete, pendent chiefly from the secondary
branches forming terminal drooping clusters, occasionally fascicu-

late on the primary branches, 3-10 mm, long ; spores globose or

subovoid, white, uniguttulate, 5.5-7// wide; taste mild but some-
what disagreeable,

Hab. : On beech and hickory logs. Aug.-Dec.

Range : Vermont, Banko^ ; Massachusetts^ Farlozv ; New
York, Cook, Banker ; Indiana, Underzvood^ Banker,

Icon.: Boccone, Mus. di Piante Rare, pi. jo^. / 2. 1697;
Schaeffer, Fung. Bav. et Pal. Icon. pL 1^2 ; Fries, Sverig. atL

Svamp. //. j^ ; Atkinson, Mushrooms, /
18j; Idem.,td. 1901,//. 77. /. ig6 ; "" Gibson, Edible Toadst.

and Mushr. //. 2S, 2g.-\

Exsicc. : Desmazieres, PI. Cr>-pt. de France, 2160; Krieger,

Fung. Sax., 1158 ; De Thumen, Fung. Aust, 622,

H.
which the plants greatly resemble. But in the latter species the

H.
alloides the whole plant is branched as in H. laciniatum. From
the latter species H coralloides is distinguished by its larger spores

and its relatively coarser branching, and especially in possessing
two orders of branches, the primary without teeth except as borne
in fascicles, generally on slight protuberances as if abortive branches,
and the secondary, short usually straight branches bearing straight

pendent teeth clustered chiefly toward the ends. The last feature

frequently gives to the plant an appearance much like H. capiit-

iirsi and doubtless has led to confusing the two species. The
teeth are usually longer than in H. lachiiatum , but this feature, as
in all the species of this genus, is too variable to be of special value
in specific diagnoses.

r

That the plants here described as H. coralloides Srnn ai-p true

* These figures are given for H. caput-ursiyhni in that species the branches are
short and spring from a central tubercle, giving a more massive effect. In other respects
the two species are very similar. The figure in the second edition is much superior to
that in the first.

t The plates are marked H. cap»t-Mcdmae, but that species is not branched.
Cf. II. Erhiaceus.
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representatives of Scopoli's original species and are not to be con-

founded with H. capiit-7trsi Fr. and that the plants here described

as H, laciniatwn Leers, are not //. coralloides Scoo. will be evi-

dent from the following considerations : (i) ScopoU in his origi-

nal description* said, ** extremis ramulis teretibus, subulatis rccte
4

deorsum descendentibus," This conveys distinctly the idea that

the pendent teeth are at the ends of the branches. (2) Again in

a later work f he says, ** Duas icones possideo, quarum una est

stipes albus, horizontalis, fere semipedalis, digitum crassus divisus

in ramos teretes, subadscendentes, ramossimos ; ultimis rajms

modice deflexis et emittejitibtis aculeos concoiores^ duas et tres lineas

longos. Altera figura est cespes subovatus, pariter albus, crebris

ramis instructus, quorum apices aculeis etiam semiuncialibus, per-

pendicularibus et fasciculatis terminati sunt." (Italics ours.) This

likewise conveys the impression that the teeth are chiefly at the

ends of the branches. The latter part of the account also con-

tains a brief description of what became later H, capiit-ursi Fries

and it is evident that Scopoli associated the two forms as one

species, differing chiefly in the character of the body and length

of the teeth. In 1863 Fries separated the latter form as ^. r<7/>///-

iirsi and remarked in his description that the periphery of the

tubercle was broken up into little branches " ultimis //. corallo-

idis baud absimilcs." Moreov^er, in his figures of the two plants

he clearly represents in H, cor^alloides Scop, a plant whose ulti-

mate branches and the arrangement of the teeth are essentially

the same as his figure of //. caput-ursi.

The plants here discussed are among the most beautiful of the

fungi. Their snowy masses of intricate branches standing up

from some old log appear like the most delicate frost work.

Their beauty naturally attracted the earliest mycologists and led

to their being noted among the early records of fungi. The first

authentic record we have is that of Steerbeck in 1675. | He cites

Clusius 1 601 but the plant figured by Clusius appears more prob-

ably some species of Clavaria.

* Flor. Carn. 6i. 1760.

t Flor. Carn. 2 : 473. 1772. It was in this work that the name was published,

X Theatr. Fung. aft. het. Toon, der Camp. //. 2j. f. G, 1675.
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3. Hericium caput-ursi (Fries)

Hy. 278. 1863.

Fricsites caput-ursi Karsten, Medd. Soc. Faun, et Fl. Fenn. 5 : 27.

1879.

H) Peck, Bull. N. Y. State Mus.
Nat. Hist. 5: 656. 1899.

Plant large, tuberculous, the tubercle narrowed behind into a
comparatively small point of attachment about i cm. wide, sub-
pyriform, compressed vertically or sometimes laterally, the outer
portion of the tubercle broken up into numerous short stout de-
formed branches 0.5-2 cm. long by 0.5-3 cm. wide, which are
again branched into smaller short branches that terminate in pen-
dent teeth, the whole mass being 8-15 cm. long, 10-16 cm. wide,
6-12 cm. thick

;
* in a front view the mass appears more or less

heart-shaped, color white to ochraceous, and in drying brownish
to fuscous on the lower teeth ; substance fleshy fibrous, somewhat
tough

; teeth slender terete, tapering, acute, subflexuose, pendent,
shorter toward the top, 0.5-2 cm. long, about i mm. wide ; spores
globose to subovoid, numerous, white or hyaline, uni^uttulate
5.5-7// wide.

Hab. : On beech.

Range: Canada, J/«^^;/;/; Vermont, Burt; New York, Un-
derwood, Cook, Peck, Southwick, Burlingham ; New Jersey, Porter ;

Indiana, Underwood.

Icon.: Fries, Icon. Select. Hym. pi. 7; Peck, Mem. N. Y.
State Mus. Nat. Hist. 3 : //. 67. f. 8-12 ; Peck, Rept. N. Y.
State Mus. 51 : //. ^6.f. 8-12.

The plant seems to have been described by Scopoli in Flora
Carniolica 2: 473. 1772, but was referred to H. coralloides.

Not until 1863 did it receive recognition as a distinct species. It

is intermediate between H. coralloides and H. Erinacciis, being dis-

tinguished from the former by its tuberculous body and from the
latter by the short branches from which the teeth are pendent.
The tuberculous body is not always pendent as shown by Fries,
but is sometimes horizontal and even ascending as shown by Peck.
The plant varies also in the relative size of tubercle and branches
and in the length of the teeth, apparently due to some local dis-
turbances in the nutrition of the plant. Abnormally short teeth

By length is meant in direction of growth; width is hor"i^ntal and at right
angles to the first ; and thickness is the vertical dimension.
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are occasionally met with in other species of this genus but do
not seem to warrant varietal distinction. The Macoun and Bur-
lingham specimens are of this type.

w

4. Hericium Erinaceus (Bull.) Pers. Com. Fung. Clav. 159.

1797

^J
pi. 34. 1 79 1.

Manilla cordiformis Scopoli, PI. Subterran. //. 10.

Mtdusina paiida Chevallier, Fl. Gen. des Env. de Paris, i : 279.
1826.

Q 1886.

Plant body a more or less tuberculous mass narrowed behind
to a comparatively small point of attachment, projecting usually
horizontally from the substratum and terminating outwardly in long
pendent teeth, in front view usually more or less heart-shaped,
shining white throughout, becoming ochraceous to reddish-brown
in drying; body of the tubercle subglobose to subpyriform, or
compressed vertically, 5-10 cm. long, 3-12 cm. wide, 2-4 cm.
thick, usually pendent, sometimes ascendant, solid, or more or less
porous, or sometimes a mass of closely anastomosing branches,
the upper surface more or less fibrillose

; substance fleshy-fibrous^
hygrophanous or dry ; teeth long, slender, terete, tapering, acute|
subflexuose to straight, dependent from the front of the tubercle'
usually 2-3 cm. long by 1-2 mm. wide, at the top the teeth usually
merge insensibly into the fibrils of the upper surface; spores
globose to subovoid, uniguttulate, white, smooth, 4.5-5 by

Hab. : On living oak, locust or beech, also occasionally on
dead trees. May-Nov.

Range ; New York, Sojithwick, Clinton ; New Jersey, Ellis,

Murrill; Pennsylvania, Rau, Banker; Delaware, Commons;
Maryland, Curtis; Virginia, Griffiths, Murrill; Georgia, Harper

;

Florida, Martin; Alabama, Skehan ; Ohio, Lloyd, Ricksecker,

Q
Wisconsin, Calkins ; M
lana, Lanzlois : Mexico.

Michigan, Lavg-

IcoN. : Boccone, Mus. di Piante Rare, //. jo/.^ 1697, Bui-
d, loc. cit. ; Krombholz, //. 5/. / i^j ; Cordier, Les Champ,

*The two upper left-hand figures, not numbered.
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pi. 4^. f. 2; Gillet, //. ji8 * ; Roze et Richon, Atlas des Champ.
pi. 64. f. i-j ; Vittadini, Desc. dei Fungh. Mang. pi. 26. / z-j.

Exicc. : Roumeguere, Fung. Select. 5602 ; Rabenhorst-Wint.
Fung. Europ. 3641 f; Kellerman, Ohio Fung. 127.

If any species of this genus can be said to be more variable

than any other that distinction belongs to H. Erinaceiis. Yet it

appears to be Impossible to group the variations into species with-
out making almost as many species as one finds specimens. The
typical form of this plant is as described above. From this type
form the plant varies extremely In almost every feature. The
whole mass may be globose with a scarcely evident point of attach-
ment or it may be strongly vertically compressed and broadened
until the plant appears almost ungulate or dimidiate

; it may be
narrowed behind into a comparatively slender stipe, or it may be
sessile

;
It may be horizontal, pendent, or with the upper portion

of the tubercle ascendant ; the tubercle may be lobed suggesting
an approach to H. caput-ursi, or at the base of the teeth it may be
irregularly perforate and obscurely branched, it may be perforate
throughout, or finally may consist of a mass of anastomosing
branches; the teeth may be long or short,! straight, curved, or
flexuose, terete or flattened ; the flesh may be soft, tough, or, at
least when dried, flaky and brittle; the upper surface may 'be
sparsely fibrillose, or it may be covered densely with long flex-
uose spore-bearing fibrils, or with short erect stiff processes, also
spore-bearing. Forms characterized by the last named feature
have usually been referred to H. Caput-Medusae. But the feature
thus emphasized as a specific character appears to be only a more
vigorous development of the normally sparse fibrils of the typical

H. Caput-Medusae

of bearing spores. M
,

even these^forms do^not strictly correspond to the description and
The last named species does

not appear to have been found in this country.
H. Erinaceiis is found most commonly emerging from wounds

in living oaks, often from holes made by woodpeckers
; occasion-

* Numbered according to the " Liste " of the Author.
fThe specimen, however, is from Perryville, Missouri
1

1
have seen specimens in which the longest tooth wis not over 5 mm. long and

others in which the longest tooth was fully 30 mm. in length.
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ally it is found on locusts or on beeches; sometimes it is found
on dead logs. Of fifteen specimens whose habitat was given, ten

were on injured living trees ; of these seven were Qiicrcus, two
Robmia, and one Fagus ; the remaining five plants grew on dead
logs, one on Qiierciis, one on Hicoria, and the others unknown.
There appeared to be no positive evidence that the character of
the fungus was effected either by the species of the host, or by the
condition of the substratum as to vitality. But this point can not
be fully determined without more data and more careful observa-
tions as to the condition of the host. There would seem to be

in the fact that H. E
H. laciniatuui and H.

dead beech.

5. Hericium croceum (Schw.)

Sistotrema croceum Schweinitz, Syn. Fung. Car. Sup. 76. 1818.

n. N. Am. Fung. 163. 1834.

Oesterr. Bot. Zeitschrift 20: xx.

1870.

Plant body a resupinate subiculum, effused 7 cm.-i m. long
by 2-15 cm. wide, irregularly thickened into tuberculous protu-
berances 2-10 mm. thick, 0.5-2 cm. wide, from which the teeth
depend, cream-colored to reddish buff towards the ends of the
teeth, becoming darker in drying ; subiculum pubescent to tomen-
tose; margin determinate, fimbriate; teeth fasciculate, pendant
from the tubercles, bulbous and pubescent at base, glabrous, sub-
translucent toward the point, terete ; the acute to flattened fimbri-
ate apex, sometimes forked, 4-5 mm. long ; spores white, ovoid,
uniguttulate, },.6 by 5.5 /i; substance fibrous, somewhat tough.

Hab. : On living or dead apple tree. Aug.
Range : J

sylvania. Ran.

Jersey, Griffith

Icon. : Kalchbrenner, Icon. Select. Hym. Hung.//. j8.f.
Exsicc. : Ellis, N. Am. Fung. 930.

H.
Schiedermayeri. A similar plant was found by the writer on the

vertical side of a crevice in a living but diseased apple tree. This

plant was almost a counterpart of Kalchbrenner's figure. In the

o-
on the under side of dead apple-tree h'mbs. This plant was evi-
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dently identical with the former in all essential features, but from

its mode of growth the teeth were in general vertical to the sub-

stratum instead of appressed or parallel to it. It appears to pre-

sent all the characters of H. croceitm Schw. Schweinitz does not

mention the habitat of his species further than that it was on dead

wood. H. SchiederDiayeri Heuf. has never been reported except

on apple-tree wood, and Heufler expressly states that it is found

only on apple trees. H. croceiim Schw. appears to be the plant

when growing on a horizontal substratum and H. Schiederinayeri

Heuf. the same plant growing on a vertical substratum, Schweinitz

adds that " it spreads on wood more rarely to a remarkable length

and breadth." A specimen found by David Griffiths on an apple-

tree log at Fort Lee, New Jersey, and now in the museum of the

New York Botanical Garden, measures a meter long by 1 5 cm.

wide. It is of remarkably vigorous growth, and the tomentose

character of the subiculum has extended in some degree to the

teeth.

The plant at first sight appears to have little in common w^ith

the preceding species of this genus. But the tuberculous thick-

enings of the subiculum from which the teeth chiefly depend, and
the white ovoid smooth uniguttulate spores seem to inidicate its

proper association in the genus Hericium. The type specimen of

Schweinitz is destroyed. H. croceian Schw. has also been renorted

Hat
seen these specimens.

6. Hericium fimbriatum sp. nov.

Plant a resupinate subiculum, irregularly effused 5-7 cm. on a
vertical substratum, fleshy, obscurely tuberculate, 1-15 mm. thick,
whitish to reddish on the more exposed parts, in drying becomes
dull ochraceous or isabelline with whitish margin ; margin gen-
erally indeterminate but at the lower edge determinate, spread-
ing, fan-shaped, fimbriate ; subiculum consisting of more or less
clearly distinguished branches anastomosing and forming thickened
tubercles

;
on the upper part of the plant these branches end in

free fimbriate pomts about i mm. long
; teeth pendent on the

lower part of the plant and from the underside of the tubercles,
terete to flattened, with whitish fimbriate tips, 3-10 mm. long,
0.2-1.5 mm. wide; spores oblong, slightly curved, uniguttulate',
2-2.5 by 4-4.5 [1, apparently white or hyaline.
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Hab. : On a decaying stump of some hard wood, between the

bark and wood. Oct.

Range : Pennsylvania, Banker.

//.

but differs in the whitish margin, the more flattened, and whitish

fimbriate tips of many of the teeth, and particularly in the size and
form of the spores.

7. Hericium fasciculare (Alb. & Schw.)

Hydmim fasciculare Albertini & Schweinitz, Consp, Fung. 269.

//. 10. f, p, 1805.

Plant with little or no subiculum, whitish becoming reddish in

drying
; teeth fasciculate, pendent, often united at base and more

or less confluent in groups of three or four ; fascicles consisting of

4-12 teeth ; teeth terete, slender, tapering, acute, 0.5-1.5 cm. long,

center of tooth darker than surface.

Hab. : On decayed pine and fir trunks.

Range ; Pennsylvania, ScJnvcinitz.

Schweinitz in his description says *' albidus pallens, sed ne

tantillum quidem rufescens/' But the specimen in the Philadel-

phia Academy of Sciences shows in its dried state a reddish color.

The plant has also been reported from South Carolina, Ravcnel

;

Alabama, Peters ; North Carolina, Curds. These I have not seen.

Species inquirendae vel excludendae
I

Hydmim ramaria Fr. has been reported from California Hark-

ness^ but I have seen no specimens.

Hydnuvi raniosnni Schw. was described originally by Schweinitz

in Syn. Fung. Car. Sup. 78. 18 18. In his later work, Syn, N.

Am, Fung. 162, he remarks, '* Also observed at Bethlehem, but

does not vary much from the former "
(/. ^., H, coralloides). No

specimen has been preserved in the Schweinitz herbarium, the plant

has never been reported by any one else, and finally the name itself

is preoccupied by //". ramosuni Bull. The species may, therefore,

be wholly discarded.

3. STECCHERINUM S. F. Gray, Nat. Arr. Brit PI. l: 651.

1821

CreoIopJms Karsten, Medd. Soc. Faun, et Fl. Fenn. 5 : 2%. 1879

Gloiodon Karsten, op. ctt, ^: 2S, 1879.
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Climacodon Karsten, Rev. Myc. 3^: 20. 1881.

Sclerodon Karsten, Finlands Basidsv. 360. 1889.

/Plants epixylous, sessile, or stipitate, more or^less dimidiate

eftused reflexed, or rarely wholly resupinate ; substance usually

fibrous, tough, or sometimes subfleshy ; teeth terete or flattened
;

spores smooth, ovoid to oblong, white or hyaline, minute.

Gray established the genus on Hydniim Daviesii Sow, = H.

ochraceiim Pers. But his work receiving little or no recognition,

the genus was never taken up. In 1879 Karsten established

the genera Creolophiis on H. cornigatiun Fr. and Gloiodo?i on H.

strigosum Swartz. Later he established the monotypic genus

Sclerodon on H. strigosum Swartz, making it thus a synonym of

his own Gloiodo7i and actually quoting the latter as a synonym.

There seems to be no reason whatever for this change of name.

Karsten's efforts thus to segregate these plants into distinct genera

appear to have been rather unsatisfactory and although the genus

as here treated includes some rather widely varying forms it does

not seem to be possible to separate them on any lines of natural

cleavage, while the spore characters appear to indicate a high

degree of uniformity.

Synopsis of ttae Species
Plants usuaUy sessile or resupinate (substipitate in no. 2), spores more than 2 // wide

and 3 ft long.

Substance of plant dry, fibrous, tough, when fresh
;
pileus less than 8 cm. wide.

Plants densely gregarious, more or less confluent, whitish, grayish, or
ochraceous.

Pileus dimidiate, sessile, decurrent on the substratum or resupinate,

. scarcely pubescent. I. s. ochraceiim,
Pileus more or less flabelliform, narrowed behind, substipitate, rarely

resupinate, usually strigose hairy. 2. S. Rhois.
Plants not confluent.

Surface of pileus pubescent or smooth.

Pileus mostly drab, 3 cm. or more wide. 3.' S. Morgani.
Pileus isabelline to umber, usually less than 3 cm. wide.

4. S, reniforme.
Surface of pileus densely strigose. 5. 5. strigosum.

Substance of plant juicy or at least moist when fresh.

Surface of pileus smooth or scabrous
; plant small, less than 6 cm. wide.

7. S. agaricoides.
Surface of pileus pubescent or tomentose

; plants usually large, more than
10 cm. wide.

Substance of plant gummy, subflexible when dry. 6. S. pukherrimum.
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Substance of plant not gummy, compact, somewhat dry, more or less

brittle when dry. 8. S. septentrionale.

Plants more or less stipitate (sometimes sessile or resupinate in no. lo) ; substance

dry, fibrous. t
Pileus branched, flabellate; teeth radially compressed, less than i mm. long;

spores more than 3.5// wide. ri. S. plutnariunu

Pileus scarcely flabellate ; teeth subterete ; spores less than 3 // wide.

Plant large, complicated ; teeth straight, becoming dark, white to light or

dark umber, sometimes bluish. 9. S. adustutn.

Plant small, simple ; teeth flexuose, white to ochraceous, not turning dark.

10. S. adustulum.

I. Steccherinum ochraceum (Pers.) S. F. Gray, Nat. Arr. Brit.

PI. I : 651. 1821

Hydnwn ochracetim Persoon ; Gmelin, L. Syst Nat. 2; 1440.

1791.

Hydntun Davicsii Sowcrhy, Eng. Fung. 15. 1797.

Hydtuim plumarittm B. & C, Grevillea i : 97. 1873. Not

B. & C. Jour. Linn. Soc. 10: 324. 1869.

Cliinacodon ochraceus Karsten, Ryssl. Finl. och den Skand. Half,

Hattsv. 2 ; 98. 1882.

Leptodon ocliracaim Quelet, Ench. Fung. 192. 18S6.

Hydiium conchifoinne Saccardo, Syll. Fung. 6 : 458. 1888.

Plant sessile, pileate, effuso-reflexed or rarely wholly resupi-

nate
;

pilei more or less imbricate, often confluent, sessile, sub-

dimidiate, depending, decurrent behind along the substratum, often

spreading effused, usually appearing more or less campanulate,

0.2-4 cm. wide, 0.2-1.5 cm. long; surface sulcate-zonate, sub-

rugose, subtomentose, ochraceous to cinereous or gray; margin

incurved orreflexed, entire, pubescent, sterile for i mm. or more;

substance tough, fibrous, thin, i mm. or less thick, whitish, dry;

hymenium ochraceous, whitish-pubescent; teeth slender, short,

compressed to subterete, often forked, acute, tough, shorter

toward margin, 1.5 mm. or less long, 0.25 mm. wide, crowded 3

and 4 to one millimeter; spores minute, ovoid, smooth, granular,

hyaline, 3 by 3.5\«; tasteless, odorless.

Hab.: On dead Carpimis, Thuja, Viburnum, Fagus, Acer.

Throughout the year.

Range: Q^xv2.di2,,Dcarness,Macoun ; New York, Shear ; New

Jersey, Ellis ; Pennsylvania, Banker, Jackson ; Alabama, Earle ;

Ohio, Morgan ; Iowa, Holway ; Texas, Billings.

Icon. : Persoon, Syn. Meth. Fung. //. 5. f. 5; Sowerby,

Eng. Fung.//, /j.
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Exsicc: Shear, New York Fung. 114.

The collections indicate that the species varies greatly in form

and habit. It also undergoes considerable change in appearance

during growth. Hydmim conchiforme appears to me to be a young

state of the plant.

2. Steccherinum Rhois (Schw.)

Hydmun Rhois Schweinitz, Syn. Fung. Car, Sup. yy. 1818.

Hydnuvi flabelliforme Berkeley, Lond. Jour. Bot. 4: 306. 1845.

Plant pileate, short stipitate, subsessile, or effused to resupinate,

subimbricate, laterally confluent; pileus flabelliform to subdimidi-

ate, horizontal or ascending, narrowing behind, 1,5-2.5 cm. wide,

1—3 cm. long, surface sulcate-zonate, often radiately rugose, stri-

gose-hairy to subtomentose, the strigose character more marked
toward the margin, light gray on older and more exposed pilei,

light buff on younger and more protected parts ; margin entire,

repand, subfertile or sterile less than 0.5 mm. incurved or reflexed,

puberulent
J
substance fibrous, tough, dry, thin ; stem lateral, short,

vertically compressed, less than 5 mm. long or wanting and plant

spreading back resupinately over the substratum ; hymenium ochra-
ceous, whitish-pubescent, often delimited behind

; teeth crowded
short, more or less decurrent, ochraceous to buff, compressed,
often forked, whitish-puberulent, 1-2 mm. long, 3 and 4 to one
millimeter; spores elliptical or oblong, smooth, granular, hyaline,

2-2.5 by 3-3.5 li\ tasteless, odorless.

Hab. : On dead Liqiiidambar^ Nyssa^ Rhns^ Mohrodendron,

Qticracs, Throughout the year.

Range: Pennsylvania, ^^//^^rr; M^ryXdind, Ricker ; New Jer-
If

sey, Ellis ; South Carolina, Ravenel ; Alabama, Earle ; Florida,
w

Rolfs; Ohio, Morgan; Indi^nsi, - Undenvood ; Texas, Billings^

Hodson,

Exsicc. Hj

nel, Fung. Car. Exsicc. 25.

(Hydmun

The type specimen in the Schweinitz herbarium is entirely de-

stroyed. H, flabellift

from the above species. Berkeley himself expressed doubt as

to their being distinct. This species like 5. ochracemn is extremely

variable but with abundance of material one finds that these various

forms blend inextricably with each other. There is some reason to
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doubt whether S. ochraceiiui and the present species can be main-

tained as specifically distinct. Young and resupinate forms of the

two species are practically indistinguishable, and the fragments

commonly sent in by collectors for identification will frequently puz-

zle the expert to decide to which species they should be referred
;

while many forms are found so unlike either as to render it impos-

sible to assign them to one rather than the other. The latter might

be regarded as distinct species if there were any evidence that their

distinguishing characters were constant. Nevertheless, in mature

well developed plants, the contrast in the character of the pilei is

very marked and seems to warrant the recognition of at least two

distinct but closely related species.

3. Steccherinum Morgan! sp. nov.

Plant pileate, sessile, gregarious, subimbricate, distinct ;
piieus

dimidiate to subflabelliform, horizontal, thin, about two millimeters

thinning out to the margin, thickened at point of attachment to 5

mm., 3.5-6 cm. wide, 3.5-4 cm. long; surface subradiately tomen-

tose or pubescent, uneven toward center, sulcate-zonate toward

margin, drab to pale buff; margin smooth, uneven, straight, thin,

acute, substerile ; substance fibrous, tough, subflexible when dry,

light buff; teeth short, straight, compressed, forked or fimbriate,

umber to tawny in side view but the hymenium between the teeth

is light buff, I mm. long shortening to the margin, o.i 7-0.20 mm.

wide, 3 and 4 to one millimeter.

Ohio, Morgan.

The above description is drawn up from dry material from Mr.

M H)

B. & R. but comparison with the type of that species convinces me

that they are not the same.

4. Steccherinum reniforme (B. & C.)

Hydimm reniforme B. & C. Jour. Linn. Soc. lO : 325. 1869.

/^J
1873-

Plants pileate, subsessile, gregarious but not confluent
;
piieus

reniform to orbicular, sometimes subcuneiform, horizontal, sub-

pendent, 3 mm. to 3 cm. wide, 2 cm. long, less than I mm. thick
;

surface even, sulcate zonate, subpubescent, color chiefly light

umber or isabelline, sometimes alternating toward the margin with

cream-colored zones; margin cream-colored, thin, even, entire
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obtuse, sterile ; substance tough, subflexible ; stem scarcely evi-

dent, 4-8 mm. wide, lateral or superior ; hymenium often zonate,

concolorous with surface ; teeth short, terete or compressed, often

forking, umber, the longest subtranslucent, opaque toward margin,

minutely pubescent, i mm. long near the base of pileus shortening

to the sterile margin, 3 and 4 to one millimeter ; spores not observed.
r

Honduras, Wilson.

The type specimens were from Cuba. The plant has also been

reported from Alabama, Atkinso?L I have not seen the latter,

Tlie Honduras specimens differ from the type in a firmer substance

to the pileus, and more distinct color zonation. In the type the

teeth are distinctly pubescent. The above description was made

from dried, pressed material,

Hydmtin glabrescois Berk. & Rav., was described from material

from South Carolina, Ravenel wo. 1634, and Ceylon, TJnvaites no.

385. The latter specimen is now a poor scrap which appears to

have been from a resupinate plant. Such characters as can be made

out do not seem to indicate the same thing as the Ravenel speci-

men, as might be expected from its distribution. Ravenel no, 1634

does not appear to be essentially distinct from the type oi Hydmnn
reniforme. It is a slightly larger plant, but has the same color,

substance, and sulcate-zonate features. In form it is irregularly

dimidiate, and the teeth do not appear to be pubescent but they are

in such poor condition that this character is not certain. No spores

were found on either plant. At Kew a variety of things is placed

with this species. The glabrate character which gives the specific

name to the species is not so marked in the type specimen as it is

in the type specimen of Hydmtni reniforme. On the whole it ap-

pears doubtful from a comparison both of the descriptions and of

the type specimens whether Hydmtm reniforme B. & C, and //.

glabrcscens B. & R. are really distinct species.

5. Steccherinum strigosum (Swartz)

Hy

! pari

H.p
1800.

1810 : 250.

Gloiodon strigosus Karsten, Medd. Soc. Faun, et Fl. Fenn. 5
28. 1879.

Sdcrodon strigosus Karsten, Finl. Basidsv. 361. 1889.
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Plant pileate, sessile, solitary or imbricate
;

pileus dimidiate,

subconvex, or when imbricated deformed ; surface scabrous with

strigose branched hairs, fuscous, becoming blackish ; margin lobed
;

substance dry, fibrous, fuscous ; teeth terete, long, flexuose, forked

near the margin, at first whitish variegated, becoming glaucous-

cinereous.

Range : Pennsylvania, SchzveinitB,

Icon. : Persoon, op, cit, pi. /^, /. /.

The species appears to be rare. It has been reported from

New York, Peck, and from Massachusetts, Frost, I have seen

only the Schweinitz specimen. This is peculiar and unlike any

thing else I have seen. The plant throughout is very dark brown

to blackish, the pileus excavated within into sponge-like cavities,

the surface covered with a dense coating of slender dark hairs;

teeth long, flattened and confluent so as to form tubes, the hymenial

surface appears much like Fistulina, The specimen is only a frag-

ment and old. The description given above is adapted largely

from Svvartz. Persoon received a specimen of the plant from

Swartz which he figured and described as Hydinan parasitiatm L.

But afterward Swartz pointed out that it w^as not the species of Lin-

naeus. Persoon, however, retained the name, having transferred

Hydnuin parasiticiun L. to another genus. Finally Swartz pub-

lished the plant as Hydmtm strigosiun.

Hy

6. Steccherinum pulcherrimum (Berk. & Curt.)

I ptdcherrhmnn B. & C. Hooker's Jour. Bot. and Kew^

Gard. Misc. I : 235. 1849.

Plant pileate, sometimes effused subresupin'ate, sessile, more or

less imbricate, confluent at base, the mass 10-20 cm. wide, 5-10
cm, long, 5-7 cm. thick

;
pileus horizontal, subconvex, dimidiate

to subflabelliform ; surface uneven, azonate, densely strigose or

tomentose, the hairs up to 2 mm. in length, white at first becoming

ochraceous to tawny or reddish-tawny ; margin thin, entire, sub-

repand, substerile ; substance soft, juicy, fibrous when fresh, fibrous-

tough, flexible, somewhat soft and gummy w^hen dry ;
teeth slen-

der, terete, glabrous, ochraceous to reddish, translucent, gummy
when dry, 1-^5 mm. long, 3 and 4 to one millimeter ; spores oblong,

smooth granular, hyaline, 2-2.5 by 4.5-5/i, very transparent with

one or more dark granules.

Throughout the year.

Q
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Range: Massachusetts, 5/^>^^; New York, Underwood, Cook ;

New Jersey, Underzvood ; Pennsylvania, Siunstine ; Dist. of Colum-

bia, Cook; Delaware, Couunons ; South Carolina, Georgia, Rave-

ltd ; Florida, Calkins, Rolfs ; Alabama, Underivood ; Louisiana,

Langlois, Lloyd ; Ohio, Morgan.

Exsicc. : Ellis & Everhart, N. Am. Fung. 2d. Ser. 2308.

The species appears to be chiefly southern in its distribution,

being particularly abundant in the Gulf States. The northern col-

lections are relatively few and many of the plants differ from the
r

typical specimens when dried in being less gummy and flexible,

with apparently longer teeth, and a less tomentose surface. Pos-

sibly a more careful comparison of the living plants may enable us

to separate a distinct northern species, but plants from Pennsylva-

nia are evidently identical with the more southern form.

Hyd.

Hyd

7. Steccherinum agaricoides (Swartz)

arteoldes ^^s^d^xtz, Prodr. 149. 178S.

color Fries. Svs. Mvc. I : aii. 182 i.

Plant pileate, sessile, solitary
;
pileus semiorbicular, narrowed

to a point of attachment, convex, 4 cm. across ; surface smooth,
scabrous toward the margin, where it is obscurely zonate, whitish,

becoming dark ferruginous; substance fleshy, brittle when fresh,

becoming tough, whitish ; teeth slender, cylindrical, obtuse or
acute, crowded, translucent, ferruginous brown, 4-6 mm. long.

Hab. : On dead logs.

J

/•

//,

I have not seen a specimen of this species and the above de-

scription is adapted from Swartz's description of Hydnmn agari-

coides and Berkeley's redescription and figure, loc. cit.

The plant appears to be a distinct species and is evidently

closely related to 5. pidcherrimum. Fries' description of Hydinim
discolor is taken almost wholly from Swartz, Fl. Ind. Occ. 3 :

1927, but why he changed the name is not apparent,

8. Steccherinum septentrionale (Fries)

Hydmnn septentrionale Fries, Sys. Myc. l : 414. 1821.

Cliniacodon septentrionalis Karsten, Rev. Myc. 3^: 20. 1S81.
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Plant plleate, sessile, consisting of many pilei, crowded, imbri-

cate, confluent at the base, the whole mass arising from a single

relatively small point of attachment 2 cm. Avide and spreading out

into a hemispherical mass 30 cm. in diameter; the pilei arranged

in uniform horizontal layers smaller at the top and bottom and
larger in the center, convexed to depressed, subdimidiate, 4-30 cm.

wide, 2—20 cm. long, 1—3 cm, thick ; surface uneven, subrugose,

floccose pubescent, azonate, white ; margin incurved, repand, ob-

tuse, subfertile ; substance tough, fibrous, moist, obscurely zonate,

white ; teeth terete to subangular, flexible, tough, somewhat brittle

when dry, long, crowded, milk-white, becoming buff to reddish

when dried, 15—17 mm. long, 0.5-1 mm. wide, I and 2 to one

millimeter; spores smooth, oblong, obliquely apiculate, hyaline,

finely granular, 3-3.5 by 5—7/^-

Hab. : On trunks of dead or dying Fagiis emerging from knots,

also on Nyssa, Acer, Uhmts,

Range : Canada, Dearness ; Massachusetts, Blake ; New York,

Undenvood ; New Jersey, £7//^ ; Pennsylvania, HaineSy Evcrhart,

and Jcfferis ; Ohio, Lloyd^ Kellennan ; Indiana, Underwood,

Banker, Cole.

Icon. : Fries, Icon. pi. p, to.

Exsicc. : Ellis, N. Am. Fung. 318 ; Ellis and Everhart, Fung.

Columb, 304.

The species resembles ^. prilclierriniinn Berk, somewhat but is

larger coarser and of tougher and dryer substance. It is chiefly
-r

northern in its distribution and may represent a northern type of

the former species. The above description was made from a fresh

plant of typical form. The semiglobose form of the mass made
up of horizontal pilei standing out at right angles to a vertical

orbicular disk is a very characteristic form of the plant and is well

shown in Fries' figure, loc. cit. The disk is separable from the

substratum, being permanently connected only by the small point

at which the fungus emerges from the tree. As the mass becomes

very large and heavy, sometimes weighing 27 pounds, it often

breaks off from the trunk and falls. Some plants appear to grow

more diffuse and lose the regular orbicular character. Such a one

is shown in Atkinson's College Botany, 553. It seems possible

that this may represent a different species or at least a variety but

I have not seen a living plant of this type. Because of the im-

mense size of this plant ordinary herbarium specimens are mere
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fragments and give little idea of many important characters of the

species. Even these show considerable differences but without

knowing the habit and general character of the plant from which

they were obtained, it would be impossible properly to discriminate

species

9. Steccherinum adustum (Schw.)

Hydmtm adustiun Schweinitz, Syn. Fung. Car. Sup. JJ. 181 8.

Plant pileate, stipitate to subsessile, more or less complicated

;

pilei usually several, medium size, the mass 4-8 cm. wide,

subdimidiate, reniform or sometimes flabelliform, lateral, rarely

spreading around behind the stipe and becoming by confluence
• subregular, subplane, convex, depressed toward the stipe, rough-
ened above with more or less abortive pileoli, 2-6 cm. wide

;

surface subeven, finely pubescent, whitish to buff and reddish-um-
ber toward the margin, more or less obscurely zonate ; margin thin,

acute, fertile to substerile ; substance fibrous, dry, whitish to pale

buff, brittle w^hen dry, 2 mm. or less thick ; stem short stout, sub-
cylindrical to irregular or compressed, more or less enlarged be-

low, velvety pubescent, solid, hard, whitish within, branching above
often into a series of lateral pilei ; teeth slender, tapering, crowded,
straight, angular to subterete, acute, often forking and fimbriate,

sometimes flattened and confluent forming concentric bands of
pores, subdecurrent, white, becoming ochraceous to umber or fus-

cus, sometimes bluish, 1-3 mm. long, 0.1-0.2 mm. wide, 4 and 5
to one millimeter; spores oblong, smooth, hyaline, granular, ob-
liquely apiculate, minute, I- 1.5 by 3 w.

Hab. : On dead decaying, half buried branches. Aug.-Nov.
Range: Connecticut, Underwood & Earle, White; New York,

Earle ; New Jersey, £'///jr; Y^r\n%y\vd.m2., Siunstine, Jackso7i ; Vir-

ginia, Maxon, Mttrrill ; North Carolina, Memminger ; Alabama^
Earle ; Ohio, Lloyd, Morgan; Kentucky, Lloyd; Iowa, Hokvay

;

Missouri, Dcmctrio, Glatfelter.

Icon, : Schweinitz, op, cit. pL 2.f, 7-p.

Exsicc.
: Rabenhorst-Winter, Fung. Eur. 3324 ; Ellis, N. Am.

Fungi. 317.

The species presents a considerable amount of variation in

form and coloring. The plant is usually white throughout at

first becoming darker on the teeth and margin with age or in dry-
ing. The darkening of the margin and teeth in some cases be-
comes only a deep buff and in other cases becomes a dark lavender
or blue which sometimes spreads more or less over the pileus.
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In some instances also the formation of pores by the coalescence

of the teeth is carried so far that one might be deceived into sup-

posing that the plant belonged to the Polyporaceae.

lo. Steccherinum adustulum sp. nov.

Plant pileate, stipitate or sessile, rarely resupinate, often de-
formed

;
pileus dimidiate, reniform, flabelliform, or irregular de-

pressed, sometimes infundibuliform
; surface radiately fibrous,

.
obscurely zonate, minutely pubescent, white with pale brownish
zones, becoming cream-colored when dry, 0.5^4 cm. wide; margin
thin, acute, crimpled when dry, subfimbriate, substerile; substance
tough, fibrous, white, brittle when dry, very thin, less than i mm.
thick; stem usually slender, commonly more or less deformed,
excentric, lateral or wanting, solid, velvety pubescent, enlarged at
the base ; teeth slender, crowded, flexuose, subterete or flattened,

often forked, puberulent, less than 2 mm. long, 5 and 7 to one
millimeter, white becoming cream-colored to pale ochraceous,
not turning dark; spores ovoid, smooth, granular, hyaline, 1.5 by
2.5 [t.

Hab. : On rotten sticks on ground in woods. July.

Range : New York, Lobeiistine, Banker; New Jersey, Ellis.

The species shows considerable degree of variation from mesop-
odous through pleuropodous to apodous and even resupinate forms.

The most common form is that of a horizontal dimidiate or reniform

pileus with lateral, vertical or inclined stipe. In some cases the

base of the stipe spreads out over the substratum, and producing

teeth forms a resupinate portion of the plant. More commonly,
however, the resupinate forms simply have the margin reflexed or

without flexure projecting from the substratum as a pileus. When
wholly resupinate the plant is scarcely distinguishable from some
forms of S, ocJu'aceiun^ but I have always found these associated

with the pileate plants in such a way that there was no question

as to the identity of the species. The pileate forms show very

close relationship to S, adnshuii and the plant has usually been

referred to that species, but it differs in its smaller size, more deli-

cate structure, slender flexuose almost capillary teeth, its permanent

light color throughout showing no trace of an *'adustus'' margin

or teeth, and finally its ovoid and shorter spores. I Have found

this plant common in mixed woods about Schaghticoke, N. Y.,

but have never found S. adttstum in that region. The spores of
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the dried plant when mounted in water appear shriveled and may

be thought to be curved and with peculiar dark bands. This ap-

pearance maybe of some value in separating species, but it entirely

disappears if the spores are mounted in weak potassic hydrate and

they appear then distinctly ovoid and highly transparent.

II. Stecclierinum plumarium (B. & C.)

Hydnuvi plumariumV>, and C, Jour, Linn. Soc. lO : 324. 1869,

not H. plumarinvi B. and C. Grevillea i : 97. 1873.

Plant stipitate, pileate, about 5 cm. long
;

pileus apparently

flabelliform, branched; branches flattened vertically and broaden-

ing outwardly, 0.5-3 ^^- ^<^^g» 1-20 mm. wide, in color white or

pale alutaceous to reddish, subzonate, darker toward the margin

and underneath ; surface smooth, to subrugose, margin thin,

deeply laciniate, apparently sterile ; stem, 1.3 cm. long by 1.5 mm.
thick ; substance membranaceous, subtranslucent, showing zona-

tions distinctly by transmitted light, fibrous, thin, less than o. 5 mm.
thick ; teeth minute, irregularly distributed, occasionally on both

sides of pileus, blunt, conical, or flattened, often united at the base

into longitudinal ridges, from which the tips of the teeth project

like crests, the ridges sometimes appearing to anastomose forming

pores and giving rise to the feature described by Berkeley as a

porous hymenium ; teeth similar in substance to the pileus, 0.2—

0.8 mm. long, 0.07-0.09 by 0.09-0.27 mm. wide ; spores hyaline,

smooth, subglobose-ovoid, guttulate, 3.6 X 5 /^ wide.

Hab. : On stumps in woods. June-July.
^

Range: Cuba, Wright; Jamaica, Maxon 2g^g,

Berkeley's original description is unsatisfactorily brief and the

above description drawn up from dried material may perhaps be

supplemental. The species, however, should be easily recognized

as it is wholly unlike anything else in the Hydnaceae. Its deeply

laciniate, palmately branched pileus and membranaceous substance

clearly distinguish it from all other pileate species. Its minute

teeth, however, may cause it to be overlooked as a member of this

family.

Species dubiae et inouirendae

Hydnum deatrrens Berk. & Curt., Jour. Linn. Soc. 10: 325.

1869. The species was described from material from Cuba.
The type specimens show a plant closely resembling forms of

5. Rhois differing chiefly in the teeth which appear to be more
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slender and to have a lilac tint rather than ochraceous. It is

probable that it is a good species, but as no specimens except the

type are known and a satisfactory description is not possible at

present, it seems best not to include the species in the present

genus until it can be further studied. If specimens are found they

will probably be traced through the key to S. ochraceiim or 5.

Rhois from either of which they will probably be distinguished by
the lilac colored teeth.

Hydmim friabile Fries, Nov. Symb. Myc. io6. iSss^ The
species was described from material received from Curtis. From
the description it appears very close to //, pttlcherrhmim B. & C,
and it would be regarded as a synonym of that species but for

the fact that Fries himself notes this fact and says '' H. pulcJur-

rimum Berk, et Curt, aculeis multisque notis conspicue differt/'

In view of this definite statement it is best not to reduce the species

to synonymy until the type specimen can be examined.

Hydnuni molle Schwein. Syn. N. Am. Fung. 162, 1834.

Not H. molle Fries. The description is brief and suggests the pos-

sibility of the species belonging to the genus Irpex of the family

Polyporaceae.

Several European species related to the present genus have

been credited to this country, but as I have not seen the speci-

mens they have not been included in the synopsis. These are as

follows : H, occarinm probably intended for H, occarimim Batsch

reported by Schweinitz from Pennsylvania, No specimen was
found in the Schweinitz Herbarium. H. cirratum Pers. often

WTitten incorrectly cirrhatitm, reported from Alabama, Beaumont

;

0\\\o^ Lea; North Carolina, 0/r//> ; New York, /^^<;/^ ; Kentucky,

Morgan. It seems probable that the plants thus reported are H,
pulcherrimum or //, septentrionale. //, geogenunn Fr. reported

from New York, Peck. The plant may be of this species but the

determination is not wholly satisfactory.

4. ECHINODONTIUM Ellis & Ev. Bull, Torrey Club \

27 : 49. 1900

Hydnofomes Hennings, Hedwigia 28: 267. 1901. *

Plant apodous, hard, woody, perennial ; teeth woody ; hyme-
nium beset with setae ; spores smooth, guttulate, hyaline.
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I. ECHINODONTIUM TINXTORIUM Ellis & Ev. Bull.

Torrey Club 27: 49. 1900

Fomcs tinctonus Ellis & Everhart, Bull. Torrey Club 22 : 362.

1895.

Hy

27 : 49. 1 900.

Hydnofi
1 90 1.

Plant pileate, dimidiate, sessile, subungulate, perennial, 13 cm.
wide, 7 cm. long, 1-5 cm. thick

; surface sulcate-zonate, tomentose,
rimose, dirty brown to fuliginous at margin ; margin thick,
rounded, even

; substance fibrous woody, ferruginous to bright
red, growing downward about the teeth so that they become more
or less imbedded

; teeth stout, compressed to flattened, blunt or
dentate, drab, covered with a whitish pubescence and with scattered
reddish conical setae 1 5-20 // long, woody, center red, similar in
substance with the pileus, 1-2 cm. long by 1-3 mm. wide ; spores
hyaline, broadly elliptical, smooth, 4.5-5 by 6-7 ji.

'

Hab. : Parasitic on Ah'fs and Tsug-a. July.

Range : Alaska, Szuan ; Washington, Idaho, Pi/iT.

The type specimen from Alaska is in the New York Botanical
Garden. It has the teeth all broken off and thus looks as though
the hymenial surface was composed of pores. This, together with
Its woody character, so entirely unlike anything previously known
in the Hydnaceae misled Ellis and caused him to describe it as a
Femes. Later a more perfect specimen coming to hand he estab-
lished the genus Echinodontmm for this species.

Hydnofonies on H.

ifolia

In 1901

m Japan. The species, however does not seem to differ essentially
from the American plant. Hennings gives spore measurements
somewhat larger, 5-7 by 4-5 fx and says, " pileis imbricatis decur-
rente effusis."

The species is unique among the Hydnaceae and shows a close
relationship to the woody Polyporaceae.

5. SARCODON Q 1881
Plants usually terrestrial, mesopodous, fleshy, more or less brit-

tle, generally dark colored, brown to fuscous or black, rarely h^htbrown or gray
;
teeth terete rarely compressed

; spores small 4-7 /.
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wide, subglobose to ovoid, coarsely tuberculate, often appearing
irregular, dark colored usually brown to fuscous, occasionally
pale.

The first genus ever organized out of the group of plants now
known as the Hydnaceae was established by Dillenius, Catalogiis

PlantavMU circa Gissam iiasccntimn \Z%, pL r, 1/19, and was
called Erinaceits. The plant described and figured in the above
cited reference was undoubtedly the one now known as Hydmim
repandwn L.

'
In 1 73 5 * Linnaeus, Systcnia Naturae, proposed the

name Hydna as a substitute for Eidnaceits Dill. Later the name
was changed to Hydmim and finally it appeared in the Species

Plantariiin 1753 with four species Hsted under it, namely, H.
tmbricatiun, H. repanduvi, H. tomentositm and //". auriscalpittm.

According to the principles here followed, although H. iinbricatiim

(the type of Sarcodon) was the first species mentioned, //". repan-

diim, the original Erinacctts of Dillenius, becomes the type of the

genus Hydmim.

The genus, as thus originally established by Dillenius and
reestablished by Linnaeus, was so natural and clearly marked by
its awl-shaped teeth that it has never been called in question, and
the only confusion that has ever arisen concerning it has been
from a failure to follow an obviously fundamental principle of

nomenclature. Even if one does not accept the modern doctrine

of generic types, it must be admitted that at least some one or more
of the species given under a genus by its author at the time of its

publication must be regarded as such type, otherwise there is no

ground for generic stability and the very expression ''generic

type " is meaningless. It is to be observed that the genus Hyd-
mtm as established in 1753 by Linnaeus consisted wholly of

stipitate plants, and it is absurd to restrict the name to resupinate

forms.

The toothed hymenium was so obvious and distinctive a char-

acter of these plants that it became customary to refer everything

possessing this feature to Hydmim until the genus became loaded

^ In my '* Historical Review of the Genera of the Hydnaceae," BulL Torrey

Club 29 : 438, it was stated that the name Hydna was proposed in 1737. I had not

then seen a copy of the rare first edition of the Systema Naturae. I have to thank Dr.

Barnhart for calling my attention to Fee's reprint. From this it appears that the facts

are as stated in the text.



138 Revision of the North American Hydnaceae

F

down with an incongruous mass of forms having only one common
characteristic, that is a toothed hymenium. Several attempts have
been made to evolve from this chaos something like a generic homo-
geneity. These efforts have not been without success but have
unfortunately been in most cases largely vitiated by a failure to

regard any definite principles of nomenclature.

In 1878 Quelet, in the Clavis Hynienomycetuvi proposed to

restrict the name Hydmnn to the resupinate forms of the genus
and then suggested the name Sarcodon for the fleshy mesodopous
forms. His treatment of Hydnum as a genus of resupinate species
has no justification in any rational system of nomenclature, since
not one of these forms was recognized under the original Lin-
naean genus or even its prototype, the Erinacens of Dillenius.
Moreover, Quelet failed to establish his genera in accordance with
any rational principles* and his work might be wholly ignored but
for the fact that his absurd perversion of nomenclatorial principles
was taken up by so careful and discriminating a botanist as Kar-
sten who, strangely repudiating his own far more logical work,1

Q
not deserve. In this Karsten has been followed by Patouillard,
Schroeter and Hennings, much of whose work is, therefore, built
nomenclatorially upon a foundation of sand.

Hydmnn
the one side, and to Hydncllum Karst. on the other, differing
from the former in the generally dark color of the plants and
especially in the character of the spores

; from the latter it differs
chiefly in the brittle fleshy substance.

Synopsis of tlie Species

1. S, reiiculaius.

Spores pale
;
teeth connected at base by anastomosing ridges.

Spores colored
; teeth not connected by ridges.

'

Pileus densely tomentose or strigose. . e ^^/,/,w,,,

1 ileus smooth, subpubescent, or scaly.

Pileus glabrous, grayish.

Plant large, 8-12 cm. wide ; stem scabrous. 2. 5. scahrhes.
Plant medium. 2-6 cm. wide ; stem smooth. 4- S, Blackfordae.

* See p. 102.

t Symb. ad Myc. Fenn. in Medd. Soc. Faun, et F]. Fenn 5 : 26. 187.
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Pileus thin, blackish or dark olivaceous, small, less than 3 cm. wide.
r

10. S, a&o-vtn'i/is.
Pileus fuscous or some shade of brown or red.*

Pileus thick
; stem stout, usually shorter than the width of the pileus

;

teeth coarse usually more than 5 mm. long.

Surface of the pileus smooth or subpubescent.

6. S, laevigatus.

Surface of pileus more or less scaly. 7. 5. imbruaitis,
Pileus thin

;
stem slender, length equal or greater than width of pileus,

teeth fine, less than 5 mm. long.

Surface of pileus smooth or subpubescent ; stem radicating
; plant

^"^^"-
5. S, fuHsineo^violaceits.

Surface of pileus more or less scaly.

Plant small; scales fine; flesh drying thin, hard, dark, sub-
translucent. 9. S. UnderwoodiL

Plant large
; scales coarse ; flesh drying opaque, fibrous, some-

what soft or pithy, tan colored. 8. S, fennicus.

I. Sarcodon reticulatus sp. nov.

Plant low, broad,, alutaceous to terra-cotta
;
pileus plane or

slightly depressed, somewhat irregular and slightly uneven, 7-15
cm. wide, more or less confluent ; margin thin, incurved, subre-
pand, sterile

; surface at first tomentose or pubescent, at length
smooth or subsquamulose in the center of the disk, alutaceous to
reddish at center fading out to pale buff or white at margin ; substance
fleshy, somewhat fragile, but of fibrous structure, whitish ; stem
short, stout, obconic, solid, 2-4 cm. long by 1-3 cm. wide, sub-
attenuate below and largely buried in the sand, so that the pileus
seems to rest on the ground, smooth, concolorous with pileus;
teeth terete, slender, tapering, acute, subtriangular in cross-section
at the base and coalescent so that when the teeth are broken away
they leave an anastomosing network of low irregularly thickened
ndges, interior darker than the outside and subtranslucent, color of
surface whitish to cinereous, subdecurrent, 2-6 mm. long, 0.25-
0-35 mm. wide, 3 or 4 to one millimeter; spores white to pale yel-
low, subglobose. tuberculate, 3-3.5 fi wide ; taste mild ; odor not
distinct.

Hab.
: On the ground in dry sandy pine woods, more or less

covered w^ith leaves, pine needles, and sand so as to be unnotice-
able. Nov.

Range : New Jersey, Copp.

Exsrcc.
: Ellis N. Am. Fung. 929.

From this point the synopsis is not very satisfactory as the species are not well
understood and there are many forms that require more careful field work.
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The type of this species is a plant of the EIHs collection at
the New York Botanical Garden and marked "3716 Hydmim
fragile Fr. det. Cooke." The above description was written
partly from the dried plant and partly from notes of Ellis
made on the fresh plants collected at lona, N. J. Ellis first re-

H.

under the latter name they were distributed in his N. Am. Fung.
as No. 929. The plant, however, appears to be a very distinct
thing. It is the only fleshy species I know of with pale tubercu-
late spores, and in some of its characters it appears to stand inter-
mediate between the genus Hydnum and the genus Sarcodon.
The tuberculate feature of the spores, the fibrous somewhat tough
character of the flesh, together with the general habit of the plant
point to Its affinities with the latter genus. In the dried speci-
mens the anastomosing ridges connecting the base of the teeth is a
very marked and constant character and suggests the specific name.

Only the one collection is known. The color and habit of
the plant are likely to cause it to be overlooked.

2. Sarcodon cristatus (Bres.)

Hydnum cristatum Bres.; Atkinson, Jour. Myc. 8 : 119. 1902.

conrirTo'rK
^"'^' '"^^°P°d«"^. yellowish 6-10 cm. high

;
pileusconvex to subplane, more or less uneven irreo-„lar ^ n cm

^i:^ -brepand, sterile
; surface^^^dy^tT^e y t^men:

ess V^SZ. \''' '^' ^''''' '''' '^' hairs forming more or

dT c often fln..^^ ''^^F'
"' ''''''' '^'' ^^'^'^ "^-»y branching,

whtishsuh.tr'' 'f, T ''" ""' °^^^^ >^^"°-' -t "^^--g^n lighter To

tou silid su^
^°"^^^^^^t tough, pale brown; stem

^n:^t::^^^t:c^''7^ somewharto the bas; sub-

lone bv I 2 rm Tf: T? ^^^tngose hairs, tawny, 1-5 cm.

enf tXnv ohC T " r
'

'''^
u^'"^^'"'

''''''' ^-"' obtuse, decur-

tTps i^drvinj^^^
becoming dark broin with whitish

aiii:;'rtide';^rrt^o^;' ^^'r
''^^ ^-^ ^^^^ ^^"^ ^^

tuberculate with small wart.T '^'^'^''''
'
'P^'^' subglobose,

taste acrid.
' ^-5 /- wide, " tawny olive on paper "

;

Hab.
: Ground in mixed woods. Aug.-Sept.

rrro.
'^^^ J^^rs^Y, Ellis ; North Carohna. ^^/i'//?.y^//.f/l2/.
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The type specimens, which are from North Carolina, Atkinson,

have the surface of the pileus covered with reticulate ridges which
on their upper edges break up into coarse, strigose, branched,
hair-like processes. Plants found at Port Jefferson, L. I., Peck
and Earle 880, differ from the above in having this characteristic

reduced to a fine, soft, velvety tomentum, but careful examination
shovvs it to be essentially the same structure. The plants of both
the above collections appear in the dried state, light brown in color

with little or no tinge of yellow. Similar plants found formerly
by Peck in this same locality were referred to Hydmnn mirabile.*

But that species is described as having the lower part of the pileus

and the stem woody to corky, whereas in the present plants there

is no doubt of its fleshy character although the stem dries quite

hard. The difference in texture between the upper and lower
strata of the pileus does not appear so conspicuous a feature as

Fries's figure and description would lead one to expect. In our
plant the tomentose feature appears to be wholly superficial.

Hydmim ochroleucinn t

Jersey

pileus intermediate in coarseness between the type specimens and
P. & E. 880. The color of the dried plants also is decidedly yel-

lowish or ochraceous brown, as though this feature for some
reason had been better preserved in drying.

There seems good reason, as was suggested by Peck, to refer

these plants to Hydnwn acre Quel. The only marked difference I

find in the descriptions is that the European plant is smaller. But
in the absence of authentic specimens of the latter plant it seems
best to treat ^. cristatus (Bres.) as a good species.

3. Sarcodon scabripes (Peck)

Hydnum scabripes Peck, Kept. N. Y. State Mus. Nat. Hist. 48 :

III. 1895.

t

Plant terrestrial, mesopodous, medium to large size
;
pileus sub-

regular to reniform, in large specimens sometimes lobed, convex,
slightly depressed at center, 3-7x4.5-7.5 cm. wide; surface
even, subpuberulent to glabrous, Hght gray, usually with a pinkish

*Rept. N, V. State Mus. 50: iii.

1 1 cannot find that this name has ever been published.

X Two editions of this report were issued, with different pagination. The second
edition in quarto is more commonly met with.
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tinge more pronounced toward center; margin strongly decurved,

thin, acute, sterile ; substance fleshy, brittle, whitish turning dark

to nearly black when bruised, 1-1.5 cm. thick near center
;
stem

short, stout, solid, terete, or compressed, somewhat swollen toward

base, inclined, excentric to lateral, concolorous with pileus becom-

ing darker toward base, scabrous dotted with abortive teeth ;
teeth

short, stout, terete, subacute, irregular in length, uniformly short

to lacking toward margin, decurrent becoming abortive, pale-

gray to whitish turning dark when bruised, 1-5 mm. long, i and

2 to one millimeter ; spores brown, tuberculate, uniguttulate, sub-

globose to ovoid, 7-7.5 X 7-5-9,«; taste mild, agreeable.

Hab. : Under hemlock and oak trees. Aug.-Sept.

Range : New York, Peck, Banker.

The type specimen is larger than those described above, being

10-12 cm. wide. It is but just to say that Dr. Peck does not

think the above described plants represent his species, but except

in size I cannot distinguish any essential difference. It is wholly

unlike anything I have seen and is evidently a good but rare

species. As the plant is large and conspicuous in appearance it

seems remarkable that It has not been more often found.

4. Sarcodon Blackfordae (Peck)

H) imim Blackfordae Peck, Bull. Torrey Club 33: 218. 1 906

Plant terrestrial, mesopodous, medium size
;
pileus fleshy, con-

vex, 2.5-6 cm. wide; surface glabrous, even, grayish or greenish

gray, sometimes slightly pinkish, becoming dark in drying ; sub-

stance fleshy, whitish with reddish stains, slowly becoming darker
on exposure ; stem equal or slightly tapering downward, solid or

stuffed, becoming hollow in drying, glabrous, colored like the

pileus, subcentral, 2.5-4 cm. long, 3-4 mm. thick ; teeth subulate,

yellowish-gray, becoming brown with age or in drying, 2-5 mm.
long; spores brown, subglobose, tuberculate, 8-io,« broad.

Hab. : Mossy

Blackh

Only the type plants at Albany are known.

5. Sarcodon fuligineo-violaceus (Kalch.) Quelet, Ench. Fung.

189. 1886.

Hydnnmfiiligineo-violacemn Kalch. ; Fries, Hym. Eur. 602. 1874
Plants terrestrial, gregarious, small, 3-4 cm. high, brownish ;

pileus subconvex, uneven, subirregular, 4-6 cm. wide; margin
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thin, sterile, decurved ; surface subpubescent to smooth, some-
times with small innate scales, light brown or ochraceous brown
with darker areas

; substance fleshy, somewhat tough, light brown,
lighter than the surface; stem subflexuose, somewhat inclined,
excentric to central solid, subeven, abruptly narrowing below to a
slender root-like base, 2-2.5 cm. long, 1-1.5 cm. wide; teeth
fine, terete, tapering, decurrent more or less scatteringly to the
root-like base, seal brown to flesh color at the tips, when dry a
uniform tawny brown, short teeth scattered about among the
long, 1.5^2 mm. long, 0.1-0.2 mm. wide, 3 or 4 to one milH-
meter

;
spores subglobose, tuberculate, 4-5,5 /^ wide, brown ; taste

mild
; odor of slippery elm.

Hab. : In dry mixed woods. July-Oct.

Range : Connecticut, Earle j8o ; New York, Banker ^24.

;

New Jersey, Ellis,

Icon.: Kalchbrenner, Icon. Hym. Hung. //. j^./ 2.

The type specimen is European. The American plants differ

from Kalchbrenner's figure and description only in color, being of
a tawny or ochraceous brown to umber rather than "fuligineo-

violascens cum tinctura passim vinoso-rubella." But Ellis notes

in his specimens "a slight purplish tinge to the pileus " and says
the flesh has a ^^ slight violet tint when freshly broken." This
seems to confirm our determination of the plant as Kalchbrenner's

species. Ellis regarded the plant as an undescribed species, but I

do not find that he ever published it Bresadola * says that

Kalchbrenner's figure is poorly colored and rather represents

Hydnuin amarescentern Quel. His own figure does not so well

represent our plant either in color or form.

The radicating stem is a very marked feature of the plant.

Specimens occasionally show a tendency to develop scales. Ellis

remarks that the plant ''is about the size and much resembles //.

tvibricatimi^'' doubtless having reference to the plant described in

this paper as S. Fennicus Karst. The plant does have a close

resemblance to the latter species, and in New York I found the

distinct and definitely smaller in size.

/////

Hy
Myc. 3^ : 20. 1 88

1

^cad. Handl. 1810

243. 1810
* Fung. Trid. 2 : 32. //. i^g.
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Plants very large, low and broad, terrestrial, light to dark
brown, 4-6 cm. high

;
pileus convex to depressed, subplane, irregu-

lar, somewhat uneven, sometimes confluent, 6-15 cm. wide; mar-
gin subrepand, thin, decurved, fertile ; surface smooth, subpubes-
cent, or obscurely scaly toward the center, sometimes subareolate
by reason of superficial cracks, light to dark brown or fuscous ; sub-
stance fleshy, fragile to somewhat tough, thick, nearly equal to the
length of the teeth, pale brown, when dried often peculiarly light,
soft and pithy

; stem short, stout, somewhat inclined, uneven, ex-
centric, solid, subbulbous, 3-5 cm. long, 1-2 cm. wide, concolorous
with pileus or lighter ; teeth coarse, slender, terete, tapering, sub-
acute, slightly flexuose, smaller teeth scattered among the larger,
subdecurrent, brown to cinereous with whitish tips, 3-10 mm. long!
0.3-0.7 mm. wide, i or 2 to a mm.; spores subglobose, very
coarsely tuberculate, 5.5-8/^ wide, dark colored.

Hab. : On ground in woods. Aug.-Mar.
Range

: Pennsylvania, Jefferis, Schweinitz ; West Virginia,
Beardslee 588 ; North Carolina. Mcmmingcr, Sclnveinitz ; Ala-
bama, Earle, Lee, Baker.

Icon.
: Barla, Les Champ, de la Prov. de Nice, //. 38. f. 5, 6 ;

Bresadola, Fung. Trid. //. 138; Fries, Sverg. atl. Svamp. //. 81.
The plants of the quoted collections vary greatly among them-

selves, but appear to possess no uniform characteristics by which
the group can be further divided. They agree in being large, short-
stemmed, with broad pilei, coarse teeth and brown color.

A puzzling fact in connection with the above collections is that
the collectors themselves frequently refer their specimens to S.
snbsquamosus or' even to S. imbricatus, which would indicate that
at east tn the fresh state the pileus shows some Indications of
scales, but there are usually no signs of scales in the dried speci-— In two or three plants of Earle's Alabama collections the
central part of the pileus appears to be marked by superficial cracks
mto large areolae which in the fresh plant may have appeared as
scales, but Swartz in his original description says " laevis nee
squamosus medio sulnnde rimosnsr [The Italics by Swartz.] We

ZZ^%1^"''"""^
'''"'''^' ^'^^ ''^^'^ p^-^^^ '-"y p-'-" '^

suhf^n""'^ t *I .T'™'"'
^"^' ^ remarkably light soft pithy

substance ^vhen dried. Whether this indicates a specific distinc
tion or ,s simply a growth character cannot be determined without

mens.
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more careful field notes, which in this group of plants are particu-

larly lacking.

The plant appears to be chiefly southern in its distribution,

which accounts for its remarkable seasonal range. In Alabama
the fleshy fungi are most luxuriant in December and January.

7. Sarcodon imbricatus (L.) Karsten, Rev. Myc. 3^: 20. 1881.

Hydmun cej'vimtm Persoon, Obs. Myc. i : 74, 1796.

Hydntun imbricatwn L. Sp. PI. 2 : ii 78. 1753.

Phacodo7i imbricatus Schroeter, Krypt. Fl. von Schles. 3 : 460.

1888.

Plants terrestrial, mesopodous, light to dark brown or fuscous,
large, 5-10 cm. high

;
pileus broad, subplane, depressed, subeven,

somewhat irregular, 5-10 cm. wide; margin thin, decurved, fertile,

subrepand
; surface subpubescent, scaly, scales larger and thicker

toward center of disk usually wanting toward margin, 2-8 mm.
wide, subimbricate, often zonately arranged, pale brown to dark
brown, darker on the scales; substance fleshy, pale brown to

whitish
; stem stout, usually uneven, often inclined, more or less

excentric, solid or perforate, concolorous with pileus, 2-9 cm.
long, 1.5—3 '^"^- wide; teeth coarse, terete, tapering, acute, some-
times forked

; usually decurrent, brown, light brown or cinereous,

l-io mm, long, 0.25-0.7 mm. wide, i or 2 to one millimeter;

spores subglobose, tuberculate, 5.5-7// ^vide, brown.

Hab. : In woods, July—Aug.

Range: Connecticut, Underwood & Earle 1154; New York,

Peck; Alabama, Undcrivood & Earle^ Burton ; Wyoming, Nelson

4^97 / Montana, Tweedy 6.

Icon. : Barla, Les Champ, de la Prov. de Nice, //. j<?. /. /-//
Fl Dan.//. 1^6; Harzer, Naturg. Abb. der Pilze, //. j. /. 6-8

;

Fries, Sverig. atl. Svamp. //. jj .• Patouillard, Tab. Analyt. Fung.

//. 24^ ; Greville, Scot. Crypt. Fl. //. 7/; Atkinson, Mush-
rooms, etc., ed. 19CO

; /, i8g ; Idem, ed. 1901
; /. 200 ; Dietrich,

Forstflora, ed. 1840; 2:/. i8j ; Idtvi, ed. i860; 2: //. 2gi.

Exsicc. : Krieger, Fung. Sax., 419; Linhart, Fung. Hung.,

347; Roumeguere, Fung. Select. Exsicc, 5328; Sydovv, Myc.

March., 105 ; Herpell, Samml. prap. Hutp., 75.

The plants referred to this species present considerable variation

and the segregation here effected is not wholly satisfactory. They
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agree in the large size, stout stems, coarse teeth, broad pilei, and
distinct imbricate scales of the pileus. If it were not for the latter

character many of the plants could not be separated from forms of
5. laevigatus and the group presents much the same difficulties

as were met with in that species. As the presence or absence of
scales on the pileus appears to be an artificial distinction, it is pos-
sible that a more thorough study of the forms of these related
species will show that the true line of specific cleavage must ignore
this character. In the collections quoted not a single field note
has been made and the description has been prepared entirely from
the dried specimens. It is undoubtedly too broad. Many of the
plants appear to be sufficiently marked as to warrant their being
regarded as distinct species. But with such meager material and
no field notes it does not seem best to attempt a specific descrip-

Some of the conspicuous distinctions may be noted as fol-
lows

: -Ala. U. & K," teeth not at all decurrent ; " Nelson 4197
"

stem hollow and scaly within; /'Tweedy, 6," remarkably thick
promment scales. I regard the Connecticut and New York
specimens as typical examples of 6-. imhricatus The fact is 5.
vnbncatus is not so common in this country as has been sup-
posed and the forms so commonly referred to that species need to
be more critically studied in the field. Besides peculiarities of
scales and teeth it should also be noted before drying whether the
stem ,s sohd, stuffed, or hollow as in drying it frequently becomes
excavated and so appears to be hollow.

The European icones quoted are the most uniform and satis-
factory of the many examined but even then some notable differ-
ences are to be observed. Barla represents a plant with violaceous

f1 '
fi

"'7. "1 ^"" '^°"^ ^ ^«"°- - P-^o-te stem.Fnes figure differs from Nelson's plant in its much longer stem.Atkmson s figures are not very satisfactory
; they appear to

represent a deformed rather than a typical plant.
"^ ''

Of the Exsiccati the most satisfactory are Krieger Herpell .and Lmhart^ Ellis, N. Am. Fung. ^.Jppears to\e'made'upof different things some of which may constitute a distinct species

fennicus

Myc. 9: 10. 1887.

Half. Hattsv. 2: 104. 1882.
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Hydimm ft 6: 433. 1888.

1898.

fenniciis Hennings, Die Naturl. Pflanzenf. 1'**
: 149.

Plants terrestrial, mesopodous, somewhat gregarious, mediuin
size, reddish brown or purphsh; pileus convex, subumbiHcate,
shghtly uneven, 4-8 cm. wide; margin thin, fertile, inflexed; surface
broken up into small thick scales which are arranged in more or less
concentric and radiating lines, scales diminishing in size toward
the margin, from 5 mm. wide to floccose points, color of pileus
dark brown to reddish brown or purplish darker on the scales

;

substance fleshy, fibrous, brittle, light brown (when dried fibrous,'

pithy, opaque, light brown) ; stem subflexuose, usually strongly
inclined, attenuate to the base, concolorous becoming very dark
at the base, solid, 4-6 cm. long, 8-15 mm. wide; teeth terete,
slender, acute, scatteringly decurrent, dark umber at base to whitish
at tips, 3-4 mm. long. 0.2-0.3 ^'^- wide, but with many minute
teeth scattered irregularly among the others ; spores subglobose,
tuberculate, G-j ft wide, brown ; taste bitter.

Hab. : On ground in mixed woods. Aug.-Oct.
Range : Massachusetts, Seymour; New York, Banker yjj

Peck; New Jersey, Ellis ; Kentucky, Morgan ; Tennessee, Murrill.

The plant has been usually referred to 6". imbricatus on the

basis of its scaly pileus but it differs from that species in its smaller
size, more slender stem, finer teeth, reddish color, and the dark
usually bluish base of the stem. Many of the specimens distrib-

apparently belong to this species.

(H.

9. Sarcodon Underwoodii sp. nov.

Plant terrestrial, mesopodous, small to medium size
;
pileus sub-

plane, depressed, irregular, 6-lo cm. wide; margin thin, inflexed,

fertile with short teeth ; surface covered with small narrow scales
more or less floccose toward margin, mostly i—2 mm. wide, ends
upturned, subzonately arranged, color pale brown or tan, some-
what darker on the scales, grayish brown toward the margin

;

substance fleshy, whitish, drying thin (less than i mm.), hard, dark,
brown to black, subtranslucent ; stem irregular abruptly tapering
and radicating below, subconcolorous, scaly and roughened above
by scattered spines, 3-5 cm. long, 1-3 cm. wide; teeth small,

slender, terete, acute, crowded, decurrent, scattered nearly to base
of stem, pale cinereous nearly white, light brown when dry, 2-3
mm. long, 0.5 mm. wide, in dried plants less than 2 mrn. long, capil-
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lary, 4 to 6 to one millimeter
; spores globose, tuberculate, 5-6 fi

wide, dark colored ; taste bitter.

Hab. : Ground in dry woods. J

J
Ellis, Gentry.

The type specimens are the U. & E. 5g8 at the New York Bot-
anical Garden. The plant is closely related to 5. fenniais
Karst. differing from that species in its radicating stem, the finer

teeth and the dark horny appearance of the flesh when dried

;

the dark color at the base of the stem also appears to be lacking-
The teeth in the dried plant are very brittle so that herbarium
specimens are often denuded. The plant has been generally re-

ferred to 5. hnbricatus but its only claim to such disposition is

the fact that it has a scaly pileus. One set of Ellis N. Am. Fung.
contained a large specimen of this species under 926 {H. imbri-
catin>I L.)

10. Sarcodon atroviridis (IMorgan)

Hydnum atroviride Morgan, Jour. Cin. Soc. Nat. Hist. 18 : 38.

1895.

Phacodon atroviride Earle
; Mohr. PI. Life Ala. 205. 1901.

Plants terrestrial or lignatile, mesopodous, very dark, blackish
or olivaceous, small. 1-3 cm. high

;
pileus convex to expanded, thin

soniewhat irregular, umbonate, 1-2 cm. wide; margin thin, fertile
with short teeth

;
surface subpubescent to glabrous, dark olivaceous

brown to blackish
; substance " fleshy-coriaceous "

; stem slendermore or less deformed, often attenuate below, central or excentric,

l~rl Ta '5j
°-^~°-^ ''"'• ^'^^'' ^^et^^ short, slender, acute,

hZn >r
^"""''^"^' ^t fi^st light grayish white becoming dark

sno r. 'Jl k'^''/"'
"^";- ^°"^' °-^-°-3 "^-- ^vide. 3 or 4 to a^mm.

;spoies globose to ovoid, tuberculate, dark fuscous or ohvaceous
4-5-7 by 7-8 /i wide.

Hag.
: On ground in woods or on old wood. Sept.

Range
: Alabama, Atkinson, Earle.

Icon. : Morgan, loc. cit. pi. 7. / 5"

The type specimens which are in Morgan's herbarium were
collected by Atkinson "on old wood," an unusual habitat for this
genus. They were said to be dark green throughout even to the
spores. Earle's plants were found on the ground in woods. No
greenish color was observed about these plants when fresh, but
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the dried plants appear dark olivaceous brown to black. On
companifg the specimens, however, there appears to be no doubt

as to the identity of the two collections.

Species dubiae et inquirendae

Hydntnn caniuii Schwein. Syn. Fung. Car. j^j, 1818.

The specimen in the Schweinitz herbarium throws httle light

on this species as it is a mere fragment and suggests a tough cori-

aceous plant rather than a fleshy one. Fries treated the species

as a synonym of H, gracile and Schweinitz himself* expressed

doubt as to the validity of the species.

Hydnitm Curtisii Berkeley, Grevillea, i: 71. 1872. South

Carolina, Curtis^ 28og. This is the type specimen which I have not

seen. A plant found by Earle in Alabama answers in every par-

ticular to the description but looks as though it might be a young
plant .of 5. laevigatas (Svv.) Karst.

The following European species have been reported from this

country but for various reasons are excluded from the present

enumeration : H. sicbsqiiamosiun Batsch. has been reported several

times. New England, Sprague ; Rhode Island, ^^;///£'/// Penn-

sylvania, Schweinitz ; South Carolina, Cttrtis^ Ravenel ; Alabama,

Peters, Bennett's specimen is a tough coriaceous plant evidently

closely related to H. zonatian Batsch. Schweinitz's specimen has
F

been referred in this paper to S. laevigatas (Sw.) Karst. there being

no scaliness to the pileus. The other collections have not been

seen. //". infnndibuliun Swartz, has been reported from Pennsyl-

vania, Schweinitz ; Ohio, Lea, Morgan ; Kentucky, Morgan.

Schweinitz's specimen is too nearly destroyed to furnish any satis-

factory idea of the plant. Morgan's Kentucky specimens may be

of this species but seem very small. The Ohio specimens I have

not seen. H, fusipes Pers. Pennsylvania, ScJnveinitz, The speci-

men appears to be a small or young specimen of 5. fuligineo-

violacctis (Kalch.) Quel. H, versipelle Fr. New York, Fainnan.

The specimen appears to be a young plant -of 5. Undenvoodii,

6. HYDNELLUM Karsten, Medd. Soc. Faun, et FL Fenn.

5: 27. 1879

Calodon Quelet ; Karsten, Rev. Myc. 3^: 20. 1881.

Syn. N. Am. Fung. i6i.
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Plants chiefly terrestrial, mesopodous, often deformed, usually
dark colored, brown, reddish to orange, sometimes whitish ; sub-
stance fibrous, tough, sometimes compact, hard and woody, often
in two layers the outer felt-like, soft, tomentose, the inner com-
pact, hard ; spores colored, coarsely tuberculate.

The species of this genus were originally placed by Fries in

his tribe Mesopus, section Lignosa, which was made to include

all tough mesopodous species of the Hydnaceae. In 1 878 Quelet *

proposed to raise the whole group to the rank of a genus and sug-
gested the name Calodon but failed to establish the genus accord-
ing to present methods. The next year Karsten, op. cit., inde-

pendently took up the same group raised it to generic rank and gave
it the name Hydncllwn making the proper binomial combinations
which estabhshed the genus. In 1881 the last named author op.

cit. divided the group into the white toothed and the dark toothed
forms and to the former gave the name Phellodon q. v. but for the

Q
H)

mg
;

in which he appears to have been influenced too much by
his respect for others. As Karsten's original work is logical,
accurate, definite, and when he is not following others, is based
on sound nomenclatorial principles, it seems right that his name
should prevail.

Synopsis of tbe Species
Plants exuding red juice when injured.

Plants fragrant, acrid, whitish or pale brown ; surface of pileus azonate, subeven.
scarcely depressed.

I. H, Carburtcuius.
Plants odorless, mild, reddish-brown

; surface of pileus subzonate to azonate
uneven depressed to infundibuliform.

2. H. sanguinarium.
Plants not exuding red juice when injured.

Surface of pileus distincdy zonate, margin whitish or pink
Plants small, less than 4 cm. wide

; pileus very thin. 7. H. zonatum.
Plants larger, 3-15 cm. wide

; pileus thicker. 6. H. concreuens.
Surface of pileus azonate or obscurely zonate, color more or less uniform or irregu-

larly blotched. ^

Plants with more or less of orange in their color, often complicated, irregular.
P ants large more than 4 cm. wide, terrestrial. 8. H. Jioriforme.
Plants small, less than 3 cm. wide, on cones. 9. //. conigemun.

Plants with more or less of blue in their color, not complicated.
Plants arge, more than 6 cm. wide, whitish, horizontally zonate in-

*Clav. Hym. 196.

ternally with blue, fragrant. '

x-. tj j
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Plants small, rarely more than 6 cm. wide, drab with bluish margin ; odor

slight. 14. H, n 'aneatincfuin .

Plants without orange or blue; usually brown or pallid, or brick-red.

Pileus smooth, lobed, more or less complicated. 10. H, complicatuvi,

Fileus pubescent, subregular, sometimes complicated in no. 5-

Pileus of two distinct layers, the upper felty the lower compact.

Plant brown
;

pileus obscurely zonate ; substance hygroph-

anous. 5- -^' scrobiculatufu.

Plant uniform cinnamon brown ; stipe subcentral, substance dry.

Pileus convex ; teeth stout, 0.3 mm. wide,

3. H. veliitiuiun,

Pileus depressed to infundibuliforra ; teeth capillary, 0.2

mm. wide. 4. //. Ahiftallii,

Plant more or less brick red, stipe lateral or sublateral.

II. //. Eai'!ia7itim»

Substance of pileus uniform, spongy when fresh
;
plant large, 5-8

cm. wide, yellow^ish brown. 12. H. htirnidiwt.

I. Hydnellum Carbunculus (Sect-.)

Hydmun Carbunculus Seer. Myc. Suis. 2 : 515. 1833.

Plants terrestrial, mesopodous, gregarious, more or less conflu-

ent, low, appearing nearly sessile, broad
;
pileus convex to plane,

rarely slightly depressed in center by no means infundibuliform,

more or less uneven, not colliculose, somewhat round or irregular,

4-10 cm. wide and by confluence often 20 cm. wide; surface

woolly-pubescent, often more or less floccose squamulose, azonate,

whitish at first turning light brown to whitish, with irregular

blotches of dark brown to nearly black where bruised or touched,

these latter more or less glabrous, shining, probably from the dried

juice ; substance fibrous, tough, spongy, drab in the upper part of

pileus, compact, hard, somewhat woody, more or less distinctly

zonate in the lower part, exuding a thick red juice in the fresh

plant; margin somewhat thick, obtuse, subfertile to sterile; stem

stout, very short, deformed, becoming bulbous in the substratum,

and sometimes subradicating, 1-3 cm. wide, i mm.-i cm. long

above ground ; teeth slender, terete, acute, decurrent, pinkish-

white, less than 5 mm. long shortening to the margin about 2 to

one millimeter ; spores ovoid, tuberculate, brownish, 4-5.5 « ;
odor

of hickory nuts, strong; taste intensely acrid.

Hab. : On ground among pine or spruce needles, usually in

sand. Sept.-Dec.

White \ New J

Alabama, Earle,

Hydniim ft

ferruginaim.
t>

H)
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The Ellis plants found in N. Am. Fung. 928, do not appear

to be typical specimens differing chiefly in color and character of

tomentum but are referred here for the present. They do not

give any odor in the dried state whereas the odor of the other

specimens quoted is very persistent.

Secretan claimed his species to be the same as Hydmtm ferrii-

gineum Fries, but his description does not seem to correspond well

either with Fries' description or figure, while the plants above
described correspond to Secretan's description in nearly all char-

acters. These plants have usually been referred to Hydmun
feirugineuju Fries (see next species).

2. Hydnellum sanguinarium nom. nov.

Hydmim fermginewn Fries, Obs. Myc. i: 133. 181 5. Not //.

fen-ugineiun Pers. Tent. disp. meth. Fung. 30: 1797.
Phacodon ferruginens Schroeter, Krypt. Fl. von Schles 3 : 459.

i8S8.

^doii fl 20. 1881.
Hydnellum fernigineiun Karsten, Medd. Soc. Faun, et Fl. Fenn.

5: '2-7' 1879.

Plant terrestrial, mesopodous, subgregarious, medium size
;

pileus obconic, expanded, depressed to subinfundibuliform, irregu-
lar, more or less deformed, 5 cm. wide, center of disk a mass of
irregular tubercles and subfertile pileoli, becoming radiating ridges
toward the margm

; surface densely pubescent to hirsute, shades of
umber or reddish-brown throughout, sometimes obscurely zonate

;margm obtuse, sterile, with blackened glabrous spots ; substance
spongy-fibrous toward the top of pileus, concolorous with sur-
face of pileus, harder and darker below and through the center of
the stem transversely zonate, exuding red juice where injured;
stem stout, irregular, more or less deformed, surrounded toward
the base by a mass of spongy tomentum, solid, 3-4 cm. long,
i-i.S cm. thick

;
teeth short, terete or flattened, often concres-

cent sometimes forming lamellae and pseudopores, decurrent to
he tomentum of the base, surface puberulent, less than 3 mm.
long; spores subglobose to ovoid, coarsely tuberculate, 4-5 /^
wide ; taste mild. > ^ :> r

Hab.
: On ground in dry woods. Aug.-Sept.

Range
: Canada, Deamess ; Maine, wlite ; Vermont, Hadley ;

Connecticut, EarUiig^; New York. Earle ; New Jersey, Ellh ;
District of Columbia, Billui s:s.
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Icon. : Fries, Icon. Select. Hym. //. ^.

The species may be distinguished from related species with

which it is likely to be confused by its red juice, from 7/. Carlmn-

cnhis Seer., which also has red juice it may be readily distin-

guished by its lack of odor and mild taste. But unfortunately

these characters are indeterminable in the dried plants and it is

then very difficult to say with certainty to which of several species

a given specimen may belong. A considerable number of collec-

tions have had to be set aside, as in the dried state, with no

notes on the fresh characters, it was impossible to decide with any

degree of satisfaction whether the plants represented H. sangitina-

rhiin^ //". concresccns^ H, scrobiailatnni^ or some undescribed form.

In fact, the distribution as given above must be regarded as sub-

ject to some uncertainty. It is probable that specimens of this

species are commonly referred to Hydnum scj-obicnlaUivi Fries, but

a red juice has never been ascribed to that species. Our plants con-

form well to figures and descriptions oiHydnumfcrrngineum Fries,

but are rarely so large as that plant is represented. A specimen

received from Bresadola presents characters intermediate between

the above species and H. Carhniadus, having the odor and whitish

pubescence of the latter, and the depressed colliculose pileus of the

former. It may be that the European plant is distinct from either

of our American forms. Observations on the fresh plants, m-

cluding taste, odor, and character of juice, are very desirable.

H.ferntgincum Fries is preoccupied by H. fcrnigineiim Pers.,

a resupinate plant, and therefore the name must be changed.

3. Hydnellum velutinum (Fries)

Hydnum velutinum Fries, Sys. Myc. i : 404. 1821.

Calodon vehitinus Karsten, Ryssl. Finl. och den Skand. Half.

Hattsv. 2 : 109. 1882.

Hydnum spongiosipes Peck, Kept. N, Y. State Mus. Nat. Hist. 50 :

III. 1897,

Plants terrestrial, mesopodous, low, broad, dark brown through-

out, gregarious, sometimes confluent
;
pileus obconic, subrotund,

slightly irregular, strongly convex, center often depressed. I-IO

cm. wide ; surface finely toaientose to pubescent^ subeven, or oc-

casionally radiately subrugose, azonate, rarely a single concentric
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groove, uniform cinnamon brown ; margin subdeflexed, thin, even,

substerile, occasionally with dark glabrous places ; substance felty-

tomentose, cinnamon-brown in the upper part of pileus, hard, com-
pact and darker in the lower part and extending through the

central part of stem, dry; stem short, conic, i cm. long, 1.5—2.5

cm. wide, surrounded at base by a dense mass of felty tomentum
similar to upper part of pileus, penetrating the substratum and
often as large or larger than the pileus ; surface finely tomentose,

concolorous with pileus ; teeth terete, slender, straight, tapering,

acute, the longest midway from margin to stem, decurrent to the

bulbous base, uniform dark or light brown, lighter at the tips,

puberulent, 1-5 mm. long, o.^ nim. wide, 2 to one millimeter
;

spores subglobose, coarsely tuberculate, 4-4.5 fJt wide.

Hab. : On ground in dry woods. July-Oct
Range: Connecticut, l/m/enaood a?id Ear/e iopj ; New York,

Banker^ Peck & Earle 861, Atkinson^ CtisJiier ; New Jersey, Ellis ;

Delaware, C^;;/;//i?;/^/ North Carolina, ^/.^/;^^^y/; Alabama, /^^/{-m-

son; West Virginia, Ntittall S80 ; Ohio, Morgan.

Icon. : Patouillard, Tab. Analyt. Fung. / 6yy ; Gillet, Les

Champ, de France, pL j2^.

The above collections all represent the plant described by Peck

and named Hydmun spongiosipes. I have long hesitated on the

question whether the latter name should be regarded as a synonym
of H, vehitimim Fries or stand as a valid species. Saccardo's

account is copied from Fries' Hymenontycetcs Europaei and does

not fit our plant in several particulars. The original description

in the Systcma Mycologiamt, however, more nearly corresponds

to our plant differing only in the following points. Fries says

"Substantia azona''; our plant often shows obscurely internal

zonations
;

'' pileus 0.5-1 unc. latus "
; our plants will average 3-5

cm. wide
;
but perhaps most important Fries asserts " pileo in-

fundibuliformi '' and cites " Mich. gen. t. 72. f. 4." with the remark
** icon bona," a figure which shows a very deeply infundibuhform
plant, while our plant rarely is found even markedly depressed,

never infundibuhform. On the other hand Fries mentions in the

original description but not in his later work, with respect to the

stem '^tomento demum spongioso vestitus," a conspicuous and
characteristic feature of our plant to which Peck in his description

H. spongiosip Finally while the fig-

ures quoted by Fries as representing his plant all show a plant in-
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fundibuliform and otherwise unlike ours, the figures in European

icones drawn later as actual representations of //. vchttinum Fries

are excellent figures of our plant in all particulars. As it appears

from Patouillard and Gillet's figures and from the descriptions ac-

companying them that H, spongiosipes Peck is a plant also found

in Europe, the question is, did Fries really describe that plant as

H, vehitintim? It appears to me that in the absence of authentic

specimens of H. vehttimun Fries for comparison, the weight of evi-

dence is that H, spoiigiosipes Peck is too near H, vehttinmn Fries

to warrant its recognition as a distinct species.

The plant is quite common with us and maintains fairly con-

stant characters. It can be readily distinguished from closely

related species by its uniform brown color, convex or plane pileus,

and its dry substance in two distinct layers.

4. Hydnellum Nuttallu sp. nov.

Plant terrestrial, mesopodous, medium size
;
pileus obconic,

deeply depressed to infundibuliform, somewhat round, thickest at the

center, thinning uniformly to the margin, 4-6 cm. wide, i cm, or

less thick near the center; surface subeven, radiately subrugose or

fibrillose when fresh, grayish umber ; margin thin, acute, coarsely

plicate 01 fluted, deflexed, curled when dried, subfertile with short

teeth
; substance spongy-tomentose in upper half of pileus, thickest

at the center, umber, lower part of pileus harder more compact

darker of uniform thickness about I mm,, continuous with hard

central core of stem ; stem central, uneven, -surrounded below by

bulbous mass of spongy tomentum, 0.5 cm. wide, 4 cm. long, bul-

bous base 1.5 cm. wide; teeth capillary more or less decurrent,

dark umber to black, 7 mm, or less long, 0.15-O.25 mm. wide,about

2 to one millimeter, longest teeth about one fourth of the distance

from the stem to the margin ; spores apparently few, subtubercu-

late, subglobose, brownish, 4-5 n wide.

Hab. : On ground in woods. May-July.

Range : New York, Peck ; West Virginia, Nnttall 844 ; North

Carolina, Atkinson 4340.

Nuttall's 844 in the New York Botanical Garden is the type

of the species. The plant in structure is similar to H. velutimun

but very distinct in the form of the pileus, in its subrugose

not tomentose surface, and in the long capillary teeth. Atkinson

4340 differs in some respects from the type but in characters that
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seem to be accounted for by the fact that the plant was old and

dead when collected.

5. Hydnellum scrobiculatum (Fries)

Hydmnn scrobiailahim Fries, Obs. Myc. I : 143. 18 15.

Plants terrestrial, mesopodous, gregarious, usually more or

less confluent in masses, brown throughout
;
pileus subregular to

irregular, expanded, obconic, subplane, somewhat depressed or

rarely subconvex, 2-4 cm. wide, by confluence becoming 10 cm.

wide ; surface densely woolly or velvety pubescent, uneven, rugose,

often colliculose and complicated by pileoli, cinnamon-brown,

changeable with the light, becoming permanently dark if bruised

or dipped in water which mats down the pubescence, sometimes

obscurely zonate ; margin repand, straight, obtuse, sterile, lighter

than disk, this is more apparent if the plant be dipped in water

;

substance tough, fibrous, soft and spongy toward the upper part of

pileus, more compact in lower part and center of stem, trans-

versely zonate, dark brown, hygrophanous so that the juice may
be squeezed out in drops, juice watery with a slight pinkish tinge

;

stem slender, surrounded nearly or quite to the pileus by a large

mass of spongy hygrophanous tomentum which is confluent with

adjoining masses, surface woolly pubescent concolorous with pileus

becoming dark when bruised or wet, stem near pileus 5-8 mm.
wide, 5 mm. or less long to the spongy base, base 1-2 cm. wide,

stem including base 2-4 cm. long; teeth slender, terete, sub-

cylindrical, straight, uniform in length, shortening toward margin

and stem, occasionally somewhat decurrent, brown with light

tips, puberulent, do not change color or become wet when dipped

in water, darkening some when bruised, 3 mm. and less long,

crowded, about 3 to one millimeter
; spores brown, subglobose,

tuberculate, uniguttulate, 3.5 /z wide; taste disagreeable but not

acrid
; odor of rotten wood, not strong,

Hab. : On ground in dark, damp woods. Aug.
Range.: New York, Banker. Other collections referred here

with some doubt owing to the lack of data as to living characters, are

as follows: New York, CusJiier, Peck; South Carolina, Ravenel;

Kentucky, Morgan ; Tennessee, M7irri/!. Besides these there are

a large number of collections which may belong here in part and

in part should be referred to H. sanguinarinm or H. coiicrescens

or possibly represent some other related species. But to diagnose

these forms without knowing the living characters of the plants is

mainly guess ivork. Only an expert thoroughly familiar with the
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living and the dried plants could determine the species from her-

barium specimens. I question even then if he would not be Hable

to some errors.

Icon. : /
The description given above based on a large collection of mate-

rial obtained by the writer in the summer of 1905 does not strictly

conform to Fries' account of //. scrobictdatttm, but so closely do
our plants answer to Fries' description and figure that it did not

seem wise to treat these plants at present as a new species. The
most marked difference is Fries' statement "stipite brevissimo,

nudo, radicato/' wdiile our plants have a noticeable stem, always

surrounded by a mass of spongy tomentum.

6. Hydnellum concrescens (Pers.)

Hydnum concrescens Y^rsoon, Obs. Myc. i : 74. 1796.

Plants terrestrial, mesopodous, gregarious, sometimes confluent,

medium size, brown with light border; pileus expanded, de-

pressed to subinfundibuhform, normally subround, but often de-
formed and irregular from contact with sticks and leaves of the

substratum, 3-6 cm. wide; surface finely pubescent, often collicu-

lose at center, distinctly zonate with shades of brown, darker at

the center, the outer zones a light pink to whitish, the transition

being very abrupt, becoming a uniform brown throughout in drying
;

margin somewhat thick, rounded, sterile, even ; substance fibrous,

tough, dry, obscurely zonate, reddish-brown ; stem short, irregu-

lar, uneven, bulbous at the base with spongy tomentum, solid, light

brown, finely tomentose, 1-2 cm. long, 6—10 mm. wide ; teeth

slender, terete, tapering, acute, decurrent, dark brown at the base

lighter at the tip, less than 1.5 mm. long, about 0.2 mm. wide
;

spores subglobose, tuberculate, 3-4/^ wide, brown; taste slightly

bitter, unpleasant

Hab. : On ground in dry woods. Aug.

Range: Maine, White; Massachusetts, /v'^//m; New York,

Banker,
*

The plants included in the above species are usually referred to

Hydnum zonatuni Batsch, but they differ from that species as here

interpreted in their larger size, relatively thicker pileus, and de-

current teeth. Owing to the changes which the plant undergoes

in drying, especially in color, it is very difficult to separate it from

related species in herbarium specimens unaccompanied by field
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notes. The distribution recorded above is based on plants posi-

tively identified by the aid of reliable field notes. The following

collections are also referred here, but not with certainty : Connec-

ticut, Undenvood; New Jersey, ^//w; Alabama, Undertvood,

7. Hydnellum zonatum (Batsch) Karst. IMedd. Soc. Faun.

et FL Fenn, 5 : 27. 1879

Hydimm zonaUim Batsch, Elench. Fung, ii i. 1783.

Calodon zonatus Karsten, Ryssl. Finl. och den Skand. Half.

Hattsv. 2 : 108. 1882.

Phaeodon z 3: 458. 1888.

Plants terrestrial, mesopodous, gregarious, often confluent,

small, cinnamon-brown with light margin
;
pileus subconvex to

plane nmbilicate or subinfundibuliform, irregular, thin, less than i

mm, thick, 1.5-3 c"^- wide; surface radiately fibrillose-striate, sub-

pubescent, distinctly zonate with shades of brown, darker in the

center, pink to nearly white toward the margin when fresh but

turning more or less uniform brown when dried ;
substance darker

and more compact than surface layer, azonate, thin ;
margin thin,

acute, sterile ; stem slender, subcylindrical, slightly bulbous at

base with scarcely evident spongy tomentum, solid, pubescent,

cinnamon-brown, 1-1.5 cm. long, 2-3 mm. wide; teeth slender,

terete, acute, not decurrent, dark brown, less than 1.25 mm. long,

shortening towards margin and stem ; spores subglobose, coarsely

tuberculate, 3-4 ti wide.

Hab. : On ground in dry woods. Dec.

Range: New York, Peck ; Michigan, Gray ; Alabama, Earh,

Baker,

pL 40./, h

As these plants conform remarkably to Batsch's figures and

appear to correspond in all respects with his descriptions, I believe

them to be the true H. zonatum of "Rat^rli Thpv are not. how-

ever, the

onatiim of Batsch. They are not, ho«

crescens\ The species is readily distinguished from other species

even In the dried state. It is most closely related to H. con-

crescem from which it can be distinguished by its small size, thin

pileus, slender stem, and lack of tomentum. The date given is

only for the Alabama plant.
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8. Hydnellum floriforme (Schaef.)

Hydmim fioriforme Schaeffer, Fung. Bav. et Pal. 4 : 97. 1774.

Hydmim siiberosuin aitrantiacmn Batsch, Elench. Fung. Contin.

2: 103. 1789.

Hydmim coutpactiim Persoon, Comment. Schaef. 57. 1800.

Hydmim hybridiim Persoon, loc. cit.

Hydmim aurantiaciim Albertini & Schweinitz, Consp. Fung. 265.

1805.

Hydmim aiirantimim Rafinesque-Schmalz, Prec. des Decour. 50.

1814.

Hyd7ielliim aurantiaaitn Karsten, Medd. Soc. Faun, et Fl. Fenn.

5: 2y, 1879.

Calodon aiirantiacus Karsten, Rev, Myc. 3^: 20. 1881.

Phacodon aurautiaciis Schroeter, Krypt. Fl. von Schlies. 3: 459.

1888.

Plants terrestrial, mesopodous, somewhat gregarious, medium
size; pileus somewhat round or irregular, convex, plane or depressed

to subinfundibuliform, often complicated or compound, i. e., con-

sisting of several pileoli with short usually lateral stipes uniting

into the common more or less central stipe, 4-1 1 cm. wide ;
sur-

face subeven, sometimes uneven or colHculose, usually pubescent,

pale brick-red, reddish-orange or dark brownish, lighter to cream-

color at margin ; margin thin, deflexed or obtuse, rounded, some-

times repand, sterile ; substance an upper punky, pale brick-red,

relatively thin layer, and a lower hard, woody, zonate, grayish-

ochraceous to pale orange relatively thick layer extending into

center of stem ; stem central or excentric, occasionally lateral,

niore or less deformed, sometimes branched, usually bulbous

below surrounded by a more or less compact subspongy mass,

reddish yellow, pubescent, 1-3 cm. long, 0.5-2 cm. wide; teeth

slender, terete, acute, decurrent umber to fuscus with light tips,

sometimes deformed and coalescent, 4 mm. or less long ;
spores

subglobose to ovoid, tuberculate, dark brown or fuscous, 4 by 4-5

l^ wide,

Hab. : On the ground in dry woods. July-Oct.

Range: Connecticut, Underwood; New Jersey, Ellis; New
York, Underwood & Cook, Peck ; Alabama, Earle & Baker.

Icon. : Batsch, Elench. Fung. Contin. 2 : //. ^o./ 222; Schaef-

fer, Fung. Bav. et Pal. Icon. //. 146,

Exsicc. : Underwood and Cook, Century of 111. Fung. 21.

The plants referred to the above species present a great variety
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of forms so that it is very difficult to characterize the species satis-

factorily, and still more difficult to distinguish it from its congeners.

It possesses scarcely one invariable character that is not common

to other species, still the compact wood)^ character of the sub-

stance combined with its more or less orange tints will usually

serve to distinguish the species. It has not been found possible

to segregrate the many forms into any well-defined groups, and it

seems necessary to regard the species as extremely variable in

character. Moreover, single collections frequently show highly

variable series of forms. This variable character has led to much

confusion in nomenclature and in the broad view of the species

taken in this paper most of the proposed species become reduced

to synonymy. In fact the present treatment is practically a re-

turn to the limits set by Schaeffer.

Persoon first attempted to break up the Schaefferian group in

his ComuicntarhiS^ loc. cit,^ dividing the species as figured by

Schaeffer into two parts. Plate 146, figures 1,2, 3, 5 and 6 he

referred to Hydnum compactum, and plate 146, figure 4 with plate

147, figures 2-6 he referred to H, hybridiiui Bull. Later, in his

Mycologia Ettropeae 2 : 166, he somewhat doubtfully returned to

the Schaefferian conception but retained the name //. compactwn

for the whole aggregation. In the meantime the segregation

H.

inaugurated by Persoon had been adopted by others, notably by

Fries who referred the second group of figures from Schaeffer to

anrantiaaim (Batsch) Alb. & Schw. but retained the first

group under H. compactum Pers. The conception of the latter

species appears to have undergone a gradual change until the

name was employed to designate a very distinct plant from the

species of Schaeffer. It is, therefore, evident that. // coi 'pactu

H. florifi

H.
botanists doubtless should be renamed.

9. Hydnellum conigenum (Peck)

Hydnum conigenum Peck, Bull. Torrey Club 30 ; 97. 1903.
Plants mesopodous, on cones, small

;
pilcus obconic, subplane,

ev-en, somewhat round, 1-2 cm. wide
; surface subpubescent, gray-

ish-orange
;
margins sometimes split, thin, obtuse; substance com-
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pact, fibrous, hard, azonate, orange-brown ; stem slender, central

or excentric, concolorous with pileus, bulbous at base with a

compact mass of orange-colored spongy tomentum ; teeth short,

decurrent, whitish becoming brown ; spores subglobose, colored,

4-5 n wide. )

Hab. : On fallen cones of pine. Autumn.
Range : Idaho, Henderson.

The type specimens are in the state herbarium at Albany.

Only the one collection has been obtained and the above descrip-

tion has been drawn up largely from the original account of Peck.

The species is closely related to H. florifonne (Schaef.) differing

chiefly in its small size and peculiar habitat which is unusual in

this genus.

10. Hydnellum complicatum sp. nov.

Plants terrestrial, mesopodous, complicated, medium size; pileus

expanded, convex, depressed in center, subregular to irregular,

lobed, and complicated, thin, rigid, 4-7 cm. wide ; surface more or

less uneven finely pubescent to subglabrous, cream-colored to red-

dish umber or purplish ; margin thin, concolorous to reddish

black, repand, sterile ; substance fibrous compact, somewhat spongy,

whitish to pale buff in upper part of pileus, harder, woody, sub-

zonate in lower part and stem, becoming reddish toward the base

;

stem short, deformed, somewhat bulbous at base with a compact

somewhat spongy covering, 2-3 cm. long, i cm. wide ; teeth short,

slender, terete, decurrent, cream-colored at margin to fuscous

toward stem, 3 mm. long or less ; spores subglobose to ovoid,

finely tuberculate, fuscous, 3.5 by 4.5/^ wide; odor slight but

agreeable. Sept.

Range : New York, Van Hook 8igi,

The type specimens are in the herbarium of Cornell Univer-

sity, No 8
1
91. The species is closely related to H. florifonne

(Schaef), differing chiefly in color, there being no tinge of yellow

or orange, and in its smaller spores. The plant, though irregular

and complicated, is more uniform and constant in its characters

;

the surface of the pileus as a rule is more even and smooth.

II. Hydnellum Earlianum sp. nov.

Plant terrestrial, pleuropodous or somewhat mesopodous, small

;

pileus expanded, convex to slightly depressed, roundish to dimidiate

or reniform, 3-5 cm. wide ; surface slightly uneven, somewhat col-

liculose, subpubescent to glabrous in places, brick red to brown
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or blackish at margin, occasionally subzonate ; margin thin, in-

curved, substerile. somewhat repand ; stem slender, subcentral to
excentric or lateral, inclined, somewhat spongy bulbous at base,
brick red, pubescent, solid, 1-2 cm. long, 3-4 mm. wide ; substance
fibrous, tough-felty, brick red in upper part of pileus, more com-
pact and darker below; teeth slender, terete, dark reddish-umber to
blackish, decurrent, 2 mm. or less long, 0.15-0.20 mm. wide,
about 3 to one millimeter; spores subglobose, tuberculate, 3.5-4,"
wide.

Hab. : On earth in woods. Aug.
Range: South Carolina, i?i?z/r«^/; Georgia, Ujidenvood.
Exsicc.

: Ravenel, Fung. Car. Exsicc. 3 : 17, as Hydnum fer-
ntgineinn Fries.

The type specimen is in the Underwood Herbarium, No 411,
from Tallulah Falls, Ga. A part of the same collection is also in

the herbarium of the New York Botanical Garden with the same
number. The Ravenel specimens were distributed in his exsiccati
as Hydnumfernigineiim Fries, but the plants are very distinct from
that species in nearly every feature. The species is distinctly
marked by its peculiar brick red color and its more or less dimidi-
ate pileus. I take pleasure in dedicating this species to Professor
Earle, whose excellent field notes have frequently aided in the dis-
crimination of species in this family.

Hy

1 2. Hydnellum humidum (Banker)

553

Plants terrestrial, mesopodous, rather large
;
pileus irregular,

lobed, and convolute, depressed, scroblculate, often cracked more

Z.T1 'l^'^^^'^y^
5-8 cm. wide

; surface minutely pubescent, yel-
lowish, becoming hght yellowish brown ; margin obtuse sterile ;

L,.1f"?
'^''"^^ to corky, exuding water when pressed, becom-

pfln ^^^t'
K°^P''^' ^""^' '^^"" ^^^^^' f^i"tlv zonate. grayish to

yellowish brown
;
stem short, deformed, brovvnish, stiut, 1-4 cm.

.2l\ ^^:^
"""!; ^^^^ ' *^^^^ '^^"'^^'' terete, acute, dark brown

r^etrf '^'' Recurrent, distributed Irregularly ^-^ to one milli-

tTovn-H
''\ ''

L^"^'
^-^-^-^ "^"^- ^^'de

; spores subglobose
to ovoid, irregular, tuberculate, brownish q 7-I c « hv ^ c% c « •

taste mild
;
odor strong, but not unpleasant ^ "^ "^

^'^'^'^ ' '

Hab.
: On ground In damp woods. Sept -Oct

Range: Maine, White; New Jersey, £///..
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The type specimen was collected in Maine and is now in the

herbarium of the New York Botanical Garden but is badly injured

by mould. The New Jersey specimens also in the New York
Botanical Garden appear to be identical in every respect and are

in good condition. • The original description is here supplemented

by a study of these. The plants were referred by M. C. Cooke
to Hydmcm compactmn Fries but I cannot see that they have any
relation to that species, and certainly they do not in the least re-

semble European specimens referred to H, compactmn. The field

notes on the type specimen state that the teeth were 5 mm. long,

but in all the dried specimens they are notably short, not over 2

mm. long.

13. Hydxellum suaveolens (Scop.) Karst, Medd. Soc. Faun.

et Fl. Fenn. 5: 27. 1879

Hyd. 1772

Hydnum boreale Banker; White, Bull. Torrey Club, 29: 553.

1902.

Myc. 3^ : 20. 188 1.

Plant terrestrial, mesopodous, solitary, large; pileus obconical

convex to plane, depressed at center, somewhat round, 7-15 cm.

wide
; surface woolly pubescent subeven to uneven, white becoming

dirty greenish ; margin thick, obtuse ; substance spongy, soft, whitish

in the upper part of the pileus, hard, compact in the lower por-

tion, zonate with whitish and deep lavender or bluish bands ;
stem

short, almost wanting, compressed ; teeth short, terete, obtuse, or

acute, decurrent, brownish with white tips, 5 mm. long, 0.5 mm.
wide

; mycelium purple, persistent ; odor unpleasant

Hab, : On ground in leaf mould under balsam.

Range: Q-a.^^^^^^ Smmders ; Maine, White, ChurclulL

Icon. : Harzer, Naturg. Abb. Pilze,//. 52; Quelet, Les Champ.

du Jura et des Vosg,,//. 20, f. i,

Exsicc. : Linhart, Fung. Hung. 346; De Thiimen, Fun CT

A list. 919.

Hi
H.

have therefore reduced it to synonymy. The Churchill and Saun-

ders specimens which are in the state herbarium at Albany are ap-

parently typical plants and conform in all respects to the specimens
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of the European exsiccati. The icones cited represent our plant

fairly well except that they all show too intense a blue color, but

the color may have faded greatly in drying. It has not been my
fortune to see the living plant. I have not been able to secure

entirely satisfactory spore characters from the American speci-

mens. Apparently the spores are pale in color, oblong, angular,

and somewhat tuberculate. The plant appears to be distinctly

northern in its distribution.

14. Hydnellum cyaneotinctum (Peck)

Hydnwn cyaneotinctuvi Peck, Bull. Torrey Club, 30 : 98. 1903.

Plant terrestrial, mesopodous, light colored, medium size
;

pileus obconic, depressed to convex, somewhat round to irregular,

3-9 cm. wide, 2-10 mm. thick ; surface subeven to uneven, some-
times somewhat colliculose, woolly pubescent to subfloccose, drab
to isabelline becoming bluish toward the margin, fading to pale-
blue or disappearing in drying, azonate ; margin thick, rounded,
sterile, becoming brown to black where rubbed ; substance spongy
tomentose in upper part of pileus, compact, hard, and woody below
and in stem, more or less transversely zonate, often tinged with
blue

;
stem usually central, sometimes lateral, vertical, subterete,

attenuate downward, but surrounded below by a bulbous mass of
spongy tomentum that reaches nearly to the pileus and makes the
stem appear deformed outwardly, surface brownish, about i cm.
long by 7-10 mm. wide, bulbous base about 1.5 cm. wide ;

teeth
slender, terete, acute, shortening uniformly toward stem and
margin, umber at base becoming lighter toward tip, 4-0 mm. long,
0.25 mm. wide near base to 0.09 mm. wide at tip, decurrent to
bulbous base

;
spores oblong, coarsely tuberculate, often uniguttu-

late, " purplish brown in spore print," about 4 by 7/i wide ;
basidia

clavate, four-spored, sterigmata about 3.5// long; odor farina-
ceous, not strong.

Hab. : On ground under Hemlock. July
Range : Maine, Anderson ; New York, Peck.

H.
H.

from the latter both in color and odor.
The type specimens were from Orris Island, Me. The New

York specimens were found by Peck himself in Warren County,
and sent to the writer. They correspond in all respects to the
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original description, except I observe the spores to be distinctly

oblong, whereas Dr. Peck says ''globose 4/2 wide."

7. PHELLODON Karst. Rev. Myc. 3^: 19. 188

1

Plants chiefly terrestrial, mesopodous, often deformed, usually

light colored, whitish, grayish or buff, sometimes dark ;
substance

fibrous, tough, often thin, fragile when dry, sometimes in two

layers, the outer felty, soft, the inner hard, compact; spores white

or hyaline, usually echinulate.

The genus as here defined is closely related to Hydndhim and

perhaps all the forms should be included in the one genus as was

at first intended in this paper, but the spore characters are so dis-

tinct and constant that it seems desirable to recognize these species

as constituting a closely related genus.

Under low powers of the microscope the spores frequently

appear to be smooth but with high powers I have always found

them roughened with exceedingly fine points. In Hydnelhim the

roughening of the spores is coarse enough to be detected with

low powers of the microscope and appears as rounded protuber-

ances often so large as to cause the spore to appear irregular in

outline. While high powers of the microscope are often neces-

sary to determine the character of the roughening and sometimes

even that the spores are rough in this genus, the tough substance

combined with the white spores is usually sufficient to separate it

from others closely allied.

Synopsis of tlie Species

Substance of pileus in two distinct layers, the upper soft felty, and the lower more

compact, darker
;
plants usually with odor.

Compact part of substance and core of stem blackish.

Surface of pileus floccose-tomentose, subzonate, depressed.

1. P. niger.

Surface of pileus pubescent to villose, azonate, convex, rarely depressed.

2. F. alboniger.

Compact part of substance and core of stem, grayish or light colored.

Surface of pileus brown to blackish brown, with a white margin
;
odor strong

when fresh, milder when dry. 5- P^ pt^^idus.

Surface of pileus grayish fuscous to smoky, rarely ochraceous
;
odor devel-

oped in drying.
formi

3. P. veilerens,

Pileus subpubescent to glabrous, subregular ;
stem slender.

A. /*. graveohns.
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Substance of pileus nearly uniform, thin.

Surface of pileus more or less zonate.

Zonations alternately light and dark, raised. 6. P, fasciatus.

Zonations shading regularly to the margin.

Plants more than I cm. wide, color reddish brown or chestnut.

Plants 1-3 cm. wide, confluent, odorless.

7- P- to7?tentosns.

Plants more than 3 cm, wide, rarely confluent, fragrant.

8. P. coriaceo-fuembranaceus.

Plants small, less than 1.5 cm. wide, coloray-brown or mouse-colored.

9.gr. P. Ellisiamis
Surface of pileus azonate; substance soft, cottony. 10. P, delicatus.

I. Phellodon NIGER (Fries) Karst. Rev. Myc. 3': 19. 1881

Hydnum nigrum Fries, Obs. Myc. i :

Hydndliim nigrum Karsten. Medrl. f

134. 1815.

27. 1879.

Faun, et Fl. Fenn. 5 :

Q 1886.
Plant terrestrial, mesopodous, medium size

;
pileus expanded,

depressed, subround to irregular, uneven, 2-5 cm. wide ; surface
floccose-tomentose toward center, radiate-fibrose toward margin,
subzonate, blackish to olivaceous when fresh, mouse-gray to fus-
cous when dry

; margin thin, acute, sterile
; substance spongy or

pithy, fuscous m upper part of pileus, compact, hard, bluish blackm lower part and continuou5 as a core in the stem
; stem slender,

deformed, surrounded below by spongy tomentum, surface floc-
cose-tomentose, fuscous 6 cm. long, 1.5 cm. wide; teeth slender,
terete, or flattened and coalescent toward the margin, often form-mg concentric lamellae, subpuberulent, scarcely decurrent, whitish,
at ength cinereous

;
spores globose, echinulate, white, 4-5 n wide

;

taste mfld, odor faint in the dried plant.

Hab.
: On ground among leaves. Aug.

Range: Connecticut, Underwood, Earle ; New York, Peck.
Icon. :

, . ^^»v,,_L, J. x_y 111,

Exsicc.
: Karsten, Finland Funcr.

/.

March
3334; Allescher & Schnabl. Fung. Bavar. 132; Roumeguere,
Fung. Select. Exsicc. 4309.

_

These plants diff-er from Fries' description in that they have a
feint odor when dried, are subzonate, not of one color within, and
Fries does not mention two kinds of substance to the pileus. His
figure in the Icones, however, represents a plant subzonate and is
a good representation of our plant in all particulars except that
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the stem is too stout. The European exsiccati also contain typi-

cal examples of the American plant, except that Roumeguere 4309
appears to be more delicate than our plant.

2. Phellodon alboniger (Peck)

H)

no. 1897.

Plant terrestrial, mesopodous, gregarious, confluent, small size
;

pileus obconical, subconvex, expanded, or slightly depressed sub-

round to irregular, somewhat uneven, 1-7 cm. wide; surface

covered with a whitish pubescence, sometimes subglabrous, cine-

reous to fuscous or mouse-colored, blackish where handled, azonate

;

margin thin, obtuse, sterile ;
substance spongy tomentose in upper

part of pileus, compact, hard when dry, fibrous, bluish-black in

lower part and continuous as a core to the stem, very hygrophanous

so the water can be squeezed out in drops, juice clear watery;

stem short, slender or stout, surrounded below by a large mass of

spongy tomentum often as large or larger than the pileus, solid

hard and black within, surface fuscous or mouse-colored, pubes-

cent, 1-2 cm. long, 0.5-1 cm. wide; teeth slender, terete, decurrent,

whitish or cinereous, becoming black where injured, 2 mm. or less

long, longest toward stem ; spores subglobose, echinulate, white,

3.5-4 /^ wide ; odor of fresh plant not noticeable, becoming strong

in drying.

Hab. : Growing in wet ground in woods. July-Aug.

Maine. White : M >

Underxvood ; New York, Peck, Banker, Earle ; Pennsylvania,

Schivcinitz ; Tennessee, MiirrilL

(B) Connecticut, Undenvood: New York, Underwood; New

]tvs^y^ Ellis; Delaware, Commons; Yi^niucky, Morgan.

Exsicc. & Hj

The type specimen is in the N. Y. State Herbarium at Albany.

The species is closely related to F. niger (Fries) Karst but differs in

its lighter superficial color, its whitish tomentum, the less depressed

pileus, the surface of the pileus not shaggy floccose but only

pubescent or tomentose, and in the larger mass of tomentum

about the base. In old specimens the spongy tomentum of the

cap seems to break up and fall away exposing the hard dark

underlayer which often appears when thus exposed zonate, the

adhering pieces of the old tomentum giving the surface a scrobic-
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ulate character. Such is the appearance of the plant in the

Schweinitz Herbarium which he referred to H. conipactJim Pers.

A collection from West Park, N. Y., shows plants faintly zonate

and with some of the teeth flattened and coalescent forming pseudo-

pores, perhaps a form approaching P. niger.

The collections quoted under (B) above show plants of fairly

constant characters differing from the typical specimens of the first

list in a somewhat taller habit of growth, the hard interior not

quite so dark, and the pileus buff or isabelline. Whether these

represent a distinct species or variety is, however, doubtful, and
can be decided only by more complete field study. Possibly they

represent older states of the plant. The specimen examined in

Ellis, N. Am. Fung. 710 issued as Hydrmm graveolens Fries was
of this type but does not appear to me to answer at all to Fries'

description or figure. Most of the plants of this latter type have
been referred to H. snaveolens Scop, but this disposition of them
seems to be as unsatisfactory as the former and in both cases the

odor appears to be the determining factor of the diagnosis.

The odor is very marked when the plants are drying and per-
sists for a long time afterward, but does not seem to be so perma-
nent as in P. vellereiis. It is described by several authors as the
odor of mehlot. but to me it is more like that of bone-meal.

3. Phellodon vellereus (Peck)

Hydnum vellereuni Peck, Rept. N. Y. State Mus. Nat. Hist. 50:
no. 1897.

Plant terrestrial, mesopodous orsubmesopodous, confluent, often
lormmg crust-like masses among the dead leaves, cream-colored to
ash-gray, sometimes brownish

;
pileus expanded, subobconic, irreg-

ular lobed depressed, often confluent, 2.5-10 cm. wide; surface
woolly-pubescent or densely subtomentose, very uneven or collic-
ulose, grayish white or brownish with the pubescence whitish,
sometimes the whole cream-colored, lighter at margin, azonate ;

margin thick obtuse, sterile, whitish or cream-colored : substance
fibrous, tough, rather soft above, more compact below and in the
center of the stem, grayish above to light brown in the compact
portion subzonate, dry

; stem short, deformed, often surrounded
Oelow by an irregular mass of spongy tomentum concolorous with
ine pileus, 1.5-.2 cm. long, 0.5-1.5 cm. wide ; teeth short, slender,
terete, acute, shortening to the sterile margin, decurrent, whitish
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to ash-gray, lighter at the tips, 1.5 mm. or less long, 0.3 mm. wide

at the base; spores subglobose, echinulate, white, about 3.5/^

wide ; taste mild, odor in drying very fragrant, resembling slip-

pery elm, and persistent in the dried plants for years.

Hab. : Among fallen leaves in mixed woods, Aug.

Range: Connecticut, Eavle loSo, White, Underivood ; New

York, Peck, Banker.

The type plant is in the N. Y. State Herbarium at Albany.

The species is near P. gravcolcns (Delast.), from which it may be

distinguished by its subsessile habit and its thickened woolly pu-

bescent pileus. From P. alboniger (Peck), some forms of which it

also resembles, it may be distinguished by its brownish not blackish

substance, and by its dry not hygrophanous character.

4, Phellodon graveolens (Delast.)

H} inuni graveolens T)ddiStY&; Fries, Epic. 509. 1836-38,

Plant terrestrial, mesopodous, gregarious, medium size
;

pileus

thin, expanded, depressed, nearly round, 2-6 cm. wide
;
surface

somewdiat uneven, subcolliculose at center, subpubescent to gla-

brous, azonate, smoky with fuscous blotches toward center, creamy-

white at margin, margin incurved, sterile, subrepand ;
substance

soft spongy at top of pileus, more compact below^ and in the center

of stem, smoky; stem short, subcentral, somewhat deformed not

bulbous, fuscous, pubescent, 2 cm. long, 0,8 cm. wide
;
teeth short,

creamy-white to ash-gray, subdecurrent, less than I mm. long;

spores subglobose, echinulate, white, 3.5 [x wide
;
odor fragrant.

Hab. : On ground in woods. Sept.

Range: Connecticut, Underivood; New York, Van Hook,

J

//. 6. f.

This species has given me more trouble than any other

in the family. The above description is drawn up from dried

plants which appear to have the essential characters of Delastre s

plant and conform best to Fries' figure. These forms are of con-

stant and uniform character as shown in the above distribution, but

in the collections they are more or less mixed up with other very

different appearing plants. It is surprising to see the great variety

in the forms that have been referred to this species. Apparently

everything with a strong odor has been referred to Hydnum graz-eo/ens

Delast., a practice which seems to have had its origin in Cooke s
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determinations, if we may judge by the following comments made

by him on a specimen much resembling H. Carbnncuhis (Secr.)-

*' This .is undoubtedly the American representative of our Euro-

pean Hydmtm graveolms Delast. and we have but one species of

that name. It has the same odor. The only strong scented one

besides is //. stiaveol€ns^\i\^ is blue internally. I agree with you

it is not like Fries' figure nor like our specimens," etc.

While under this name in the collections there are many very

distinct forms which doubtless represent well-marked species they

are in such confusion that it is impossible to separate them satis-

factorily. Determinations by Bresadola, Patouillard, and others

do not agree even with respect to the same plants. Careful dis-

criminating field work on these forms will I am confident result in

the separation of several distinct species. It is important as a basis

of this work, however, that P. graveolcns (Delast.) should be

clearly defined.

Hyd,

5- Phellodon putidus (Atkin.)

1900

Plant terrestrial, mesopodous, irregular, large, brown with broad

white margin
;

pileus broad, depressed or subinfundibuliform,

irregular, lobed, 8-12 cm. wide; surface uneven, at first sub-

tomentose or pubescent becoming smooth, subzonate, brown to

blackish-brown toward center, white to cream -colored toward
margin

;
margin thick, obtuse, sterile ; substance spongy whitish

in upper part of pileus, tough, more compact but not very hard,

darker in lower part, whole plant light and pithy when dry, pliant

when moist ; stem stout, irregular or deformed", surrounded by a

thick spongy tomentum
; teeth long, slender, terete, acute decur-

rent, at first white or cream-colored changing, through salmon or

directly, to grayish-brown, 4 mm. or less long ; spores globose,
echinulate, white, 3-4 /^ wide; odor fetid when fresh disappearing
in drying.

Hab. : On ground in woods. Aug.-Sept.
Range: North Carolina, Atkinson.

pi.

The type plants collected at Blowing Rock, N. C, are in Cor-

nell University Herbarium No. 4334. These are the only speci-

mens I have seen of this species, which is well marked and clearly

defined. The above description is drawn up largely from Atkin-
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son's original account supplemented by a reexamination of the type
which was generously loaned me for the purpose. Professor At-
kinson describes the odor w^hen fresh as that '*of a perspiring

darkey."

6. Phellodon fasciatus (Peck)

Mus. Nat. Hist 41 :

Hydnum fasciatiun Peck, Rept. N. Y. State

7%. 188S.

Plants terrestrial, mesopodous, gregarious, sometimes confluent,
small, zonate; pileus thin, spreading nearly plane, umbilicate,

almost round, 1.5-3 ^m. wide; surface '* blackish brown with several

narrow, elevated, scabrous, tawny-gray, concentric zones"; sub-
stance fibrous, tough, thin ; stem short, slender, tough, tawny
gray or blackish, I-1.5 cm. long, 2-3 mm. wide; teeth short,

decurrent, ferruginous-brown ; spores subglobose, tuberculate, about

4 II wide.

Hab. : On ground in w^oods. Sept.

Range : New York, Peck.

The type specimens are in the New York State Herbarium at

Albany. The original collection made in the Catskills is the only

one known, although the plants are clearly marked and not in-

conspicuous. It w^ould appear to be a rare species. The species

is evidently closely related to P. toincntosus (L.) but is clearly

distinguished from that species by its pecuhar sharply defined

donations and its darker color.

- -^r

H}
7. Phellodon tom'entosus (L.)

2 : 1 178. 1753. Not H.

tosum Schrader, Spic. F^l. Germ. 177. 1794.

1763-Hydmini cyathifc

Not H. cyathiforjue BuIIiard, Hist, des Champ, de la France

308. 1791.

Hydnellum cyathifonne Karsten, Medd. Soc. Faun, et Fl. Fenn. 5

^7- 1879.

athifi

cyatJiifonnis Q

19. 1881.

1886.

Plant terrestrial, mesopodous, gregarious, confluent, small,

zonate
; pileus plane to depressed, occasionally subinfundibuliform,

nearly round, 1-2 cm. wide, often confluent into crust-like layers,

sometimes several decimeters wide ; surface radiately fibrous-striate,
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floccose-tomentose or subscrobiculate at the center of the disk,

sLibsulcate-zonate, castaneous or darker near center to herht cream-
color or whitish at margin ; margin thin, substerile ; substance
fibrous tough, thin ; stem slender, terete, attenuate downward to

a common floccose-tomentose base imbedded in the substratum,
subpubescent, cream-colored above to glabrous dark reddish brown
below, 1-1.5 cm. long, 2-7 mm. wide; teeth slender terete, acute,

scarcely decurrent, whitish to cream-colored, 2 mm. long and
less

;
spores subglobose, echinulate, white or hyaline, 3.5-4," wide.

Hab. : On ground among moss. Aug.-Nov.

MacDoti Con-
necticut, Utiderwood ; New J

Icon. : Schaeffer, op. cit., pi. ijg ; Harzer, Naturg. Abb. Pilze,

P^- 3 / ^-5-

Exsicc. : Krieger, Fung. Sax., 906 ; Roumeguere, Fung.
Gall., 2306; Sydow, Myc. March., 206 and loii; DeThumen,
Myc. Univ., 20;; Rabenhorst, Fung. Eur., 611 and 2304; Her-
pell, Samml. prap. Hutp., 115 ; Ellis, N. Am. Fung., 927.

The species resembles in many respects Hydncllwn zonatmn
(Batsch) but is clearly distinct in color and especially widely
separated by its spore characters.

There has been some doubt among mycologists as to the

H.

Sp
In fact from the two-h'ne description

the name represents, but in Fl. Suec. 383, the description seems

p^nt

H)

8. Phellodon coriaceo-membranaceus (Schw.)

162. 1834.
N. Am. Fung

Hydnum graveolens snbzonatum Peck, Bull. N. Y. State Mus. Nat.
Hist. 75: 24. 1904.

Plant terrestrial, mesopodous, gregarious, more or less conflu-
ent, medium size, zonate

;
pileus subplane, depressed or occasionally

111 small forms mfundibuliform, nearly round or somewhat irregu-
lar, 3-5 cm. wide

; surface radiately striate, subsulcate-zonate, dark
brown at center growing lighter by zones to cream-colored mar-
gm

;
margin thin, sterile, more or less lacerated ; substance fib-

rous tough, brittle when dry, thin. 1-2 mm. thick ; stem slender,
terete, attenuate downward, dark brown to nearly black at base.
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becoming lighter upward, rugose, central, 2-3 cm. long, 3-5 mm.
wide ; teeth slender terete, tapering, acute, flexuose, cream-col-

ored, 1.5-2 mm. long becoming shorter to the sterile margin, not

decurrent ; spores subglobose, echinulate, white, 3.5 /i wide ; odor

strong, heavy, resembling that of P. albonigcr (Peck) and very

persistent in the dried plant.

Hab. : On ground among moss. Sept.

R.^NGE : New Brunswick, Bertolet; New York, Peck.

This species is almost an exact duplicate of P. tomentosiis (L.)

as recognized in this paper in most of its characters and perhaps

should be regarded only as a variety of that species. Its larger

size and especially its pronounced odor seem to warrant its recog-

nition as a distinct species. I have never detected any odor in

the smaller plant while the plants referred here retain the strong

odor even after many months.

The type specimen in the Schweinitz Herbarium is wholly

destroyed and the above determination is based entirely on his

description, with which these plants appear to answer in every

particular. Schweinitz does not make mention of an odor. This

omission can not be regarded as too important since tastes and

odors were often unnoticed by the older mycologists. The size

which he attributes to his plants would seem to preclude their

being P. tomcntosus (L.). It is very doubtful, however, if he

would have made any distinction between the two species. As

his description applies so well to the plants here under discussion

and as it can not be shown that it pertains to any other forms I

feel justified in retaining Schweinitz's name for the above species.

9. Phellodon delicatus (Schw.)

Hy 1834-

1839.

Plant terrestrial, mesopodous, gregarious, sometimes confluent,

small
;
pileus nearly round to flabelliform, expanded, depressed to

subinfundibuliform, 1-2 cm. wide ;
surface even, pubescent azon-

ate, grayish-white to light brown ;
margin paler, stenle

;

substance

thin, soft, cottony throughout, hymenial suri^ace arachnoid con-

colorous
; stem very slender, subcentral to lateral, attenuate aou

re-

ward to an abrupt bulbous base, solid, i cm. long, about i mm^

wide ; teeth short, stout, subconical, subdecurrent cream-coioea

to cinereous. 1.; mm. long and less; spores globose, hyaline,

echinulate, 3-3.5 ii wide.
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Hab. : On ground under logs. Oct.-Nov.

Range: New Jersey, Ellis ; Pennsylvania, Schivcinitz.

The type specimen is in the Schvveinitz Herbarium in the Phila-

delphia Academy of Science, and though somewhat fragmentary

shows many characters of the plant. The only essential difference

between the Schweinitz and Ellis plants is in the color. The
former is nearly a tan color and the latter is grayish brown, but

Schweinitz in his description says " cinereo gilvo."

The above description is drawn from the dried specimens, as it

has not been my privilege to see the living plants or to receive

any field notes upon the species. It is a very delicate little spe-

cies and appropriately named. I know of nothing with which it

appears to be very closely related.

lo. Phellodon Ellisianus sp. nov.

Plant terrestrial, mesopodous, gregarious, slightly confluent,
small; pileus nearly round, umbilicate to infundibuliform, 0.7-1.5
cm. wide

;
surface even, radiately fibrous-striate, subzonate, nearly

smooth, mouse-colored to fuscous with whitish marginal band;
margm thin, even, sterile, whitish ; substance fibrous, subcompact,
thin

;
stem slender, terete, central, attenuate downward to a bulb-

ous tomentose base, cinereous above to mouse-colored below,
4-7 mm. long, 1-2 mm. wide ; teeth relatively coarse, short, sub-
decurrent, cmereous, i mm. long and less, 0.12 mm. wide, 3 and
4 to one millimeter; spores globose, echinulate, white, 3.5 /i wide.

Hab.
: On the ground in wood-road. Oct.

Range : New Jersey, Ellis.

The type specimens are in the Herbarium of the New York-
Botanical Garden. The species in some of its characters comes
near P. ddicatus (Schw.) but differs in color, its more compact and
firmer texture of the substance, its more regular form of pileus,
and Its deep central depression. In size also it averages some-
what smaller. It is a most beautiful and delicate Httle species,
likely to be overlooked on account of its size and color. The
only specimens known are those collected by
I take pleasure in dedicating this species.

Species dubia et ixquirenda
Hydnwn conflucns Peck, Rep. N. Y. State Mus. Nat. Hist. 26:

71. 1874. The type specimen in the N. Y. State Herbarium at

J
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Albany resembles very much the forms here referred to P. niger,

but is distinctly marked by a peculiar ring of spongy tomentum
about the stem a little below the cap. This feature, however, is so

unusual that I am incUned to regard it as a freak until other plants

are found showing it to be a true specific character.

8. LEAIA gen, nov.

Plants pileate or resupinate, epixylous, dark to light umber or
grayish, subiculum of branched processes clothed above with a

dense shaggy coat of coarse tomentum ; teeth slender, terete, acute

;

spores minutely papillose, elliptical, guttulate, hyaline or white.

This genus is unique among the Hydnaceae. It is difficult

to say where it is most nearly related, for it does not appear to

have any very near relation to any other genus of the family. It

has some characters of Hydncllwn and in some respects suggests
r

connection with Aitriscalphmu The spore characters especially

suggest the latter relationship. The branched processes, which are

its most fundamental peculiarity, are suggestive at first thought of

Hericium but the dark color, tough fibrous substance, and papillose

spores at once separate it from that genus. The character of the

branched processes also is entirely different and though difificult to

describe, are readily recognized when once seen. This branching

of the plant body also readily separates the genus from either

Hydncllwn or Auriscalphuii.

It seems most appropriate that this well-marked genus should

be dedicated to the memory of that pioneer mycologist of the

Ohio Valley, Mr, T, G. Lea, who first detected one of its species.

Synopsis of the Species
riant pileate, dimidiate ; ends of branches flattened. I- ^^ piperata.

Plant wholly resupinate ; ends of branches subterete. 2. Z. straiosa.

I. Leaia piperata sp. nov.

Plant sessile, subdimidiate to flabeHiforin, caespitose,subimbri-

cate. laterally confluent to 8 or lO cm. wide; the pilei ascending

toward the margin, 0.5-4 cm. wide, 1-3 cm. long, less than 0.5

cm. thick excluding the teeth ; the body of the plant composed of

repeatedly branching but not anastomosing processes, tough

fibrous, flexible, umber, clothed above with a dense tomentum of

brownish strigose hairs, the lower branches horizontal, with the
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teeth pendent from their lower sides, ending at the margin in verti-

cally-compressed naked free ends which are paler and subtrans-

lucent, the upper branches ascending and terminating on the surface

of the pileus in terete free ends wholly surrounded with strigose

branched hairs but with the tip naked, paler, subtranslucent,

the projecting ends standing up like miniature spruce trees, the

naked ends becoming blackish in old weathered specimens and in

drying
; margin fimbriate fromtlie projecting ends of the branches

;

teeth slender, terete, acute, shortening toward the margin, 3 mm.
long and less, 0.14-0. 18 mm. w^ide, 2 or 3 to one miHimeter, dark

umber to pale brown toward the margin, in composition and color

like the branched processes ; spores ovoid or elliptical, hyaline,

with one or more irregular guttulae, minutely papillose, 3. 5-4/^ by

4.5-5/^; sterigmata 3-3.5 I^^^ng; basidia four spored, clavate

;

taste intensely acrid ; odor not marked.

Hab. : On very rotten stump in damp w^oods. June-Aug.
Range: New York, E/lis, Banker ; Nebraska, Webber ; Iowa,

The type material is in the author's collection preserved both

dry and in formalin, the latter method seeming to preserve all the

characters of the plant perfectly. Material obtained a year later

from the same stump is in the New York State Herbarium at

Albany. This species is the type of the genus.
The plant was first found by Ellis in Potsdam, N. Y., in 1855

and was sent for determination to Ravenel, whose reply was
"new and very curious." No attempt, apparently, was made to

describe or publish the species and it was soon burled in the

mass of the Ellis collections. In the spring of 1904 the writer

noticed the specimen, small and somewhat the worse for age, in

the collection at New York and took notes on it. That very
summer it was his fortune to find a considerable quantity of the

same thing on a stump in Schaghticoke, N. Y., and it was from
this material that the above description has been prepared.

The Webber and Holway specimens differ from the type
plants in the pileus being plane with the surface nearly even.
Apparently the ends of the branches do not project and form a

roughened surface as in the type forms. It is doubtful, however.
It they represent a fixed variation. These plants were referred by
Elhs first to Hydnum cirrhatum Pers. and afterwards to Hydnwn
stngcsrnn Swartz. but the character of the subiculum shows them
to be distinct from either
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2. Leaia stratosa (Berk.)

Hydmtm stratosiivi Berkeley, Loud. Jour. Bot. 4: 307. 1845.

Plant wholly resupinate on the under side of logs, frequently

stratose from successive growths, spreading 2-10 cm. ;
subiculum

thin, 1-2 mm., consisting of fine repeatedly branched processes

not anastomosHig, with free subte'rete ends at the margin, clothed

above, that is, between the branches and the substratum, with a

varying thickness of a woolly umber tomentum ;
substance of the

subiculum tough, fibrous, brownish ; margin irregular, lobed, fim-

briate from the projecting ends of the branches, subfertile ;
teeth

slender, terete, tapering, acute, subflexuose, pendent from the

branches concolorous and similar in substance, at length hoary

from the spores, 1-2.5 ^nm. long, O.2-0.3 mm. wide; spores

globose to subovoid, white or hyaline, one or more guttulate,

minutely papillose, 4-7 fi wide.

Hab. : On rotting logs. April-Sept

Range: New York, Under-wood; Indiana, Underwood; Ohio,

Lea.

The type plant collected by T. G. Lea in Ohio is in the Kew

Herbarium, England. Through the kindness of Dr. L. M. Under-

wood comparison of our plants with the type was effected, and

there can be no doubt as to their identity. The above description

is drawn up from the dried specimens. We have not seen the

fresh plant and the taste is not known.

The plant is remarkable not only for its unique character, but

also for the fact that in a period of over fifty years only one col-

lector besides its discoverer has ever found it, although it would

seem to have considerable range of distribution. So keen an ob-

server and diligent a collector in the type region as A. P. Morgan

became very sceptical concerning it, remarking: ** There is no

record of its ever having been found again, and Mr, Berkeley does

not enumerate it in the notices of North American Fungi. I have

never met with anything that would answer to It in any way.
M if

It is evident that the plant is rare, as is also its congener, here

published for the first time.
t

9- AURISCALPIUM S. F. Gray, Nat. Arr. Brit. PI. i :

650. 1 82

1

Plant pileate, pleuropodous. hirsute
;
pileus with a sinus through

which the slender cylindrical stem passes ;
substmice^tougn^_nej^^

*Jour. Cin. Soc. Nat. Hist. lo: 9.
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ble ; teeth slender, terete, tapering ; spores ovoid, white, more or

less guttulate, minutely papillose.

The genus is monotypic. In color, consistency and spore

characters it shows considerable affinity with Leaia, but shows

no indication whatever of the branching pecuhar to that genus.
I

I. AuRiscALPiUM AuRiscALPiuM (L.) S. F. Gray, Nat. Arr. Brit.

//J

PI. 1 ; 650. 1 82

1

I178. 1753.

Auriscalpium vidgare Karsten, Medd. Soc. Faun, et Fl. Fenn.

5: 27. 1879.

:// 1881.

Lcptodon Auriscalpium Quelet, Ench. Fung. 192. i886.

Plants small, pleuropodous, dark brown, r-6 cm. high; pileus,

horizontal, subcordate to reniform, convex to subplane, 0.5-2.5 cm.
wide

;
surface hirsute or subglabrous in age, brown to blackish ;

margin strigose, hairy, fimbriate, fertile ; stem vertical, slender,
terete, solid, bulbous at base, attenuate upward and passing through
the sinus of the pileus bends over adnate to the upper surface as a
ridge to near the center, hirsute-tomentose, spongy at base, dark
brown, darker than pileus, 1-6 cm. long, 1-3 mm. wide ;

substance
tough, flexible, light brown ; teeth slender, terete, tapering, acute,
hght brown to grayish-white from the spores, 0.5-2 mm. long,

0-0
mmutely papillose, often guttulate, white or hyahne, 4.5 by $-6 /i.

Hab.
: On decaying cones of conifers. June-Nov.

Range: Maine, Ricker; Massachusetts, C/arJt ; Minnesota,
Hokvay: Iowa, Machride ; Kx\zoxv2., Griffiths & Thornber ; Ore-
gon, Stt'cetscr.

Exsicc.
: M. C. Cooke, Fung. Brit, iq6 ; Desmazieres, PI-

Crypt de Fr., 954; De Thumen, Myc. Univ., 1106; Rabenhorst,
Fung. Europ., 17; Roumeguere, Fung. Select., 6935; Ellis &
Everhart, Fung. Columb. Cont. by C. L. Shear, 1408 ;

Cavara,
Fung. Longob., 106; Mougeot & Nestler, Stirp. Crypt. Vog.
Rhen 777 ;

Ellis & Everhart, N. Am. Fung. 2d. Sen, 2511.
ihe species is also European and through all its widespread

distribution maintains a remarkable constancy of character and is

one of the most readily recognized species in the family.
in one set of Desmazieres PI. Crypt, de France 954 the speci-

mens showed normal plants apparently growing from the stipe of an-
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other plant, as though the plant might be sometimes proliferous on

itself. In the fall of 1901 I received from Prof. Sueetser, Forest

Grove, Oregon, some fresh plants of A. Auriscalpium packed in

damp moss and enclosed in a tight can. A few days after they were

received what appeared to be new growths were observed starting

out from the base of the stipe. In several cases they were ob-

served later to start from the upper part of the stipe also and

even from the pileus. The material was placed in a damp chamber

where the growth was maintained from Dec. 7 to Jan, 25. Dur-

ing this time a number of the growths developed, becoming

slender subterete stipe-like bodies, more or less hirsute, with con-

ical-pointed naked tips, 1-5 cm. long and 1-4 mm. wide, brownish

toward the base, becoming pale toward the naked tips, covered

with strigose hyaline hairs. About the naked tips and especially

near the edge of the growth of hairs a few basidia were observed

with four spores about 4-5 ft wide. In time these growths which

were all nearly vertical gave off branches similar to themselves,

and finally on these stems, especially in the region of the naked

tips, small conical papillae were formed. At the time it was

thought that these growths would develop into normal plants of

A. Auriscalp Considering the re-

semblance of these growths in consistency and color to the A.

Auriscalpium plants their association and the evidence of prolifer-

ation given by the Desmazieres specimens it seems probable that

these were abnormal growths of the plant.

10. GRANDINIOIDES gen. no v.

Plant pileate, thin, membranaceous or subgelatinous
;

teeth

minute, papilliform or subcylindrical, subciliate.

This genus differs from all the preceding in its subgelatinous

or membranaceous substance and its exceedingly mmute almost

microscopic teeth. The " latter feature suggests its relation to

Grandinia as indicated by the name, but it differs from the latter

in its consistency, its pileate form, and the teeth being more minute.

L

I . Grandinioides flavum (Swartz)

Pfsizajlava Swartz, Nov. Gen. et Sp. PL ISO- ^7^^-

Hydmnn flavum Berkeley, Ann. and Mag. Nat. Hist. 10
.

l^o.

1843.
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H)

1859.

& C, Trans. Linn. Sec. 22 : 129

Plant pileate, subsessile, horizontal, reddish yellow; pileus
round to reniform, concavo-convex, very thin, 2-3 cm. wide, 3 cm.
long, less than 0.25 mm. thick when dry ; surface glabrous, even,
reddish ochraceous to chestnut-brown, or dark blood-red toward
margin, whitish puberulent near point of attachment ; margin thin,

reflexed, crisped; hymenial surface pale to reddish ochraceous;
stem scarcely evident, 3 mm. wide, broadening to a disc-shaped
foot on the substratum about 6 mm. in diameter, whitish puberu-
lent

;
substance fleshy, subgelatinous, subbrittle when dry ; teeth

short, minute, straight, terete, conical, subciliate, reddish ochra-
ceous with pale tips, scarcely visible to the eye, decurrent to the
base 125-160/^ long by 35-50/^ wide, 9 and 10 to one millimeter;
spores not observed.

Hab. : On dead wood. Aug. '

W}

/,
Swartz's type specimen was from the West Indies. Berkeley

says
:
" Swartz described the smooth outer surface of the pileus as

the hymenium." I find no evidence in Swartz's descriptions that
such was the case. He makes no mention of a hymenial or spore
bearing surface, the essential characters of which were probably be-
yond his means of analysis, and I think he merely got the plant
turned upside down in which position it closely resembles a cup-
shaped peziza in form, color, and consistency.

The description given above has been made from dried speci-
mens whose characters have doubtless changed somewhat from
the fresh plant. On none of the specimens examined was I able
to detect any spores. The plant needs to be carefully studied
and more fully described from fresh material

/
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LIST OF EXSICCATI

The following exsiccati have been examined in the preparation

of this paper :

1. AUescher and Schnabl : Fungi Bavarici.

2. Cavara : Fungi Longobardiae Exsiccati.

3. Cooke, M. C. : Fungi Britannici Exsiccati.

4. Desmazieres, J, B. H. J. : Plantes Cryptogames de France,

5. de Thtimen : Mycotheca Universahs.

6. Ellis, J. B- : North American Fungi.

7. Ellis, J. B., and Everhart, B. M. : North American Fungi,

Second Series.

8. 'Ellis, J. B., and Everhart, B. M. : Fungi Columbiani.

See Shear.

9. Fautrey, F. : Herbier Cryptogamique de la Cote-d'Or

(France).

10. Herpell : Sammlung praparirter Hutpilze.

11. Krieger: Fungi Saxonici.

12. Mougeot, J. B., et Nestler, C: Stirpes Cryptogamae

Vogeso-rhenanae.

13. Rabenhorst : Fungi Europaei.

14. Rabenhorst-Winter : Fungi Europaei.

15. Ravenel, H. W. : Fungi Carolinlani Exsiccati.

16. Ravenel, H. W. : Fungi American! Exsiccati.

17- Roumeguere, C. : Fungi Galhci Exsiccati.

18. Roumeguere, C. : Fungi Selecti Exsiccati.

19. Shear, C. L. : New York Fungi.

20. Shear, C. L. : Ellis and Everhart's Fungi Columbiani

Continued.

2 1. Sydow : Mycotheca Marchica.

22. Underwood, L. M., and Cook, 0. F. : A Century of Illustra-

tive Fungi.
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Studies in Plant Regeneration

Bv Elsie Kupfkr

Owing to the great divergence of opinion as to the phenomena
to be included under the head of ''plant regeneration," the experi-

menter must consider, at the outset, which interpretation of the

term he is willing to accept. In the narrowest sense— that held by
Nemec,* Pfeffer,! Prantl^ and Frank§ —only those cases ought
to be designated by this name in which the new parts formed after

mjury or loss exactly resemble in number and position the organs

that have been removed. From this point of view, '' true " regen-

eration in the higher plants, except for scattered instances, must be

limited to the restoration of embryonic tissue in root and shoot.

At the other extreme, the school consisting of V6chting,|| Goebel,!

Klebs'-^"^ and Morgan,ff use the words to comprehend even the

development of buds present on the part before injury. Under

this latter aspect, therefore, regeneration is only a phase of normal

vegetativ^e growth.

Both of these interpretations seem to a certain extent open

to criticism. The former definition would too sharply separate

closely related occurrences. For example, to consider as a re-

generation the new tip formed on the root of a seedling, as a result

of cutting off one or two millimeters of its length,^! and to exclude

as such the roots formed from the stem of the same seedling upon

the removal of the whole root, seems rather an arbitrary discrimi-

nation. Even in animals, where the reproduction of the organ in

* Nemec, B. Studien iiber die Regeneration. 2 sf^. 1905.

t Pfeffer, W. Physiology of Plants (trans, by A. Ewart), 2 : 167.

X Prantl, K. Untersuchungen uber die Kegeneration des Vegetationspunktes an

Angiospermenwurzeln. Arb. bot. Inst. Wiirzburg I. 1S74.

I Frank, A. B. Die Krankheiten der Pfianzen. Zweite Auflage, 89, 1S95.

Vochting, H. Cber Organbildung im Pfianzen reich. Bonn 1S78.

IfGoebel, K. Organographie 42. 1900; also Uber Regeneration im Pflanzen-

reich, BioL Centralb. 22. 1902.

^*Klebs, G. Wilkiirliche Entwicklungsanderungen bei Pflanzen. Chap. V.

1902.

tt Morgan, T. H. Regeneration. 71. 1901- U Prantl, K. /. r. 21.

Memoirs Torrey Botanical Club, Volume 12.

(No. 3, issued 12 June, 1907.)

195



1^^ Studies in Plant Regeneration

its original condition is the rule and not the exception, cases are
known where the regeneration takes place at some distance from
the wound, and at an angle to it. and yet the validity of the forma-
tion as a true regeneration is undoubted.* In any case where
one or more organs are formed as a result of injury or loss,
directly at the cut or at a distance from it, they should reasonably
be considered as regenerated structures.

On the other hand, the word regeneration ought to be limited
to those cases in which an organ is formed, de novo, at a place or
under conditions in which it would not normally be found. It is
m this respect that it seems best to draw the line between regen-
eration and ordinary growth and reproduction. Such an under-
standing of the process would exclude phenomena like the growth
of latent root and shoot rudiments of cut willow twigs (which
Vochtmg, Morgan and Klebs place under the head of regeneration)
the development of the shoot-meristems on separated leaves of
Bryophylhnn (which Goebel includes here), and the growth of the
cotyledonary buds of the bean described by McCallum.f It is
undoubtedly true, as each of these writers points out, that grada-
tions between the two types of organ-formation exist, and that the
conditions which bring about the development of a preformed budmay be very similar to those which occasion the generation of a new
one It has, furthermore, been proved that such development
or formation may be caused without wounding. Nevertheless
It seems logical that, for an accurate understanding of the circum-
stances controlling organogeny, only such objects should be
chosen for investigation as show at the beginning of the experi-
ment no trace of the structure in question.

In the following experiments, therefore, an attempt has been
made to obtain some further information as to the behavior of
such budless pieces. As it is not always easy to determine
positively whether or not primordia are present, there may be cases
in the ensuing discussion where the distinction has been uninten-
tionally overlooked

;
and there certainly are one or'two instances

Where for the sake of securing evidence on other points, the ques-
tion^^totheabsencem- presence of such buds has been purposely

* Morgan,!. H. RegenerationTs^^
^

"

tMcCallum, W. B. Regeneration in Plants. Bot. Gaz. 40 : 97. 1905



Studies in Plant Regeneration 197

disregarded. On the whole, however, the aim has been to separate

such cases of pure regeneration from those which ought to be in-

terpreted under the broader head of correlation.
F

The work was started at the propagating houses of the New
York \Botanical Garden three years ago, and has been in progress

since. Unless a statement to the contrary is made, the expenmental

material which belonged almost exclusively to the higher plants, was

placed in the cutting-frame in the experimental house and observed
i

at short intervals. This frame is of the usual type, containing

pure sand to a depth of about 6 inches, and covered by a partly

whitewashed glass top. It may be added that in numerous in-

stances the cuttings were tried, also, in other environments —
saturated air, sphagnum, sawdust, charcoal, cotton, and water.

But in all of these, the parts decayed with far greater rapidity

than in the sand, and few positive results were obtained under

other cultural conditions.

The writer desires to acknowledge indebtedness to Dr. D. T.

MacDougal under whose direction and encouragement the work

has been carried on, to Professor H. M. Richards for many helpful

suggestions, and to Professor W. J.
Gies for assistance on the

chemical side of the experiments. Thanks are due also to the

staff of the New York Botanical Garden, who have throughout

provided every facility in their power for the successful completion

of the work.

Various questions presented themselves for solution at the very

outset of the work. To decide whether every budless part of the

plant is equally capable of regeneration, the separate plant organs

have been used as cuttings, and their behavior is described under

the heads of roofs, stems, /eaves, inflorescences, and fruits. Th

question as to the rigidity of the polarity manifested by such pieces

has been considered with the cases in which any irregularity has

occurred. In a similar manner, the effect of external conditions

has been treated both in connection with the special instances and

as a general subject in the discussion following the experiments.

With the object of ascertaining whether food is to be regarded as

a necessary factor in regeneration, or whether the parts can, as has

been stated, regenerate even under conditions of starvation, a further
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set of experiments has been conducted ; and finally, existing the-

ories as to the cause of the kind of organs produced in regenera-

tion have been discussed in the h'ght of these and other experiments

with a view of determining their plausibility.

Regeneration in Roots

Roots afford excellent material for the study of regeneration

because, w^hile in many plants the roots normally produce buds,

in a number of others, there is a marked tendency to form

shoots only upon injury. Vochting * showed conclusively that

in cuttings of woody roots (poplar, Panlownia^ elm, etc.), new^

roots are formed at the apical, and shoots at the basal (proxi-

mal) end of the part. The same polarity is normally mani-

fested in root-pieces of Taraxacum, used by Goebel,t Wiesner,t

and Kiister || and of Scorzoncra hispanica (Rechinger.§ Goebel^),

though experiments have shown that this polarity could be partially

reversed. For example, Wiesner succeeded in inducing shoot-

formation from both ends of a Taraxacum root-cutting by a cul-

ture in light. Goebel demonstrated also that w^hen the growth at

the shoot-pole is arrested by a covering of sealing-wax or plaster,

or when the callus is repeatedly cut off at this end, the distal end

produces the shoots. It is noticeable, however, as Tittmann

remarks, that the polarity is simply changed at one of the two

poles ; and that no case is known in which both poles produce the

opposite type of organ from the normal.

In the work on roots several distinct types were used. Of
these the horseradish [Roripa Armoracid) was chosen to begin

with ; this series of experiments was followed by one on the s^veet

potato {Ipomoca Batatas) and dahlia {Dahlia variabilis), as examples

of thickened secondary roots ; a number of fleshy tap-roots, carrots

* Uber Organbildung im Pflanzenreich i : 84 seq,

t Goebel, K. Allgemeine Regenerationsprobleme : Flora 95: 400. Erganzungs-

band X905.

^Weisnei; J. Die Elementarstruktur und das Wachstum der lebender Substanz.

112. 1892.

I Kiister, £. Pathologisdie Pflanzenanatomie. 170. 1903,

Ij
Rechinger, C- Untersucbungen liber die Grenzen der Theilbarlceit im Pflanzen-

reicli : Abh. zool.-bot. Ges. \Vien 43 : 310. 1893.

*[[ Goebel, K. Cber Regeneration im Pflanzenreich. BioL Centralb. 22 ; 1902.

**Tittman, H. Physiologische Untersucbungen uber Callusbiidungen an Steck-

lingen holziger Gewslchse, Jahrb. wiss. Bot, 27; 168. 1905.

•¥^
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{DdiU'i^s Carota\ turnips [Brassica Rapd), salsify [Tragopogon
ponifolius)^ radish {Raphanus saiivus\ and parsnip [Pastinaca

sativa) were next used; and as an example of a woody root,

Pelargonium radiilum was selected. In these roots, attempts were

first made to dctermnie whether the part had any power to regen-

erate, then to solve the question of the tissues involved, and

finally to secure evidence as to the action of external conditions

and polarity in producing the structures.

Rcchinger * used the root of the horseradish {Roripa Annor-

acia) to determine the minimal size of the piece capable of regen-

eration. The horseradish has on its surface, at the indentations

left by the emergence of the secondary roots, little swellings. To
these the name '* buds '* cannot be strictly applied, because, though

the cells arc rich in protoplasm, and evidently are ''embryonic"

in nature, there is no vegetative point as such present before

growth begins. This develops, however, within a few days after

planting the roots or using pieces as cuttings. The shoots thus

formed, therefore, would not be classed under true regenerations,

according to the definition. A transverse piece of the root, not

more than 1.5 mm. in height was found by Rechinger to be cap-

able of forming a new plant. As to longitudinal sections, he says,

" 1st noch cine Sprossanlage vorhanden, so wird dies bald ausge-

bildct
; sind nur das Cambium und die Gefassbundeln vorhanden,

so kommt es iiber die Callusbildung nicht hinaus." He goes on to

show, further, that when such slices pass through the rind, be-

tween the epidermis and the cambium ring— thus cutting the

bundles which branch out to the buds— new shoots are formed at
r

these intersections without previous callus formation.

In confirming these results, some additional information as to

the regeneration in the roots of horseradish was secured.

Expcrwicnt l.—A large number of transverse pieces about 18

mm. in height were used as cuttings. Many of these, besides de-

veloping the buds already present on the rind, formed shoots de

ncrjo, from the cambium o( the upper or lower surface m-

differently, and occasionally from both. Usually when shoot-buds

are already present on a cutting, their development precludes the

production of others. Here, although in some case^^uch|e cations

Rechinger, C. L c. 322.
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of 1 8 mm. had three healthy shoots already considerably advanced

in development, they nevertheless gave rise to additional buds as

outgrowths from the cambium (Fig. I). Beyerinck as well

Fig. I. Root-cutting of Roripa Armoracia showing a shoot regenerated from the

cambium of the lower surface, besides lateral shoots developed from preformed buds

on the rind.

as Rechinger stated that no regeneration takes place when the

primary rind is cut away. The following experiment shows that

this is not necessarily the case.

:pe. From a number of roots of horseradish,

the rind, cortex, and cambium layer were removed. The part

left, consisting of only the fundamental tissue and the bundles

which are scattered through this, was cut up into slices averaging

12 mm. in diameter. After four weeks20 mm. in height and

shoots developed in the neighborhood of the scattered bundles,

and more often at the distal end than at the proximal (Fig. 2). A
callus of a few layers of cells preceded the formation oi the shoot.

In this case, therefore, the root can actually regenerate, in addi-

* Beyerinck, M. Wk Beobachtungen und Betrachtungen uber Wurzelknospen
und Xebenwurzel, 52,

v^
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tion to developing the rudiments already formed. The power of

forming the shoots lies in the cambium at the cut, and in the callus

formed as a result of the injury, when no cambium layer is pres-

ent. It will also be noticed that the tendency to produce shoots

at the apical end of a horseradish root-

cutting is at least as strongly marked as

that operative at the basal end.

In the sweet potato {Ipomca Bata-

tas) and dahlia [D. variabilis) we have

examples of thickened secondary roots

which develop shoot buds between

growing seasons, but care was taken

that none should be present in the parts

The cuts Fig, 2. Central tissues ofUsed in the experiments.

made were similar to those described in root oiRoripa Armorada, from

. , ... which the rind and cambium
the horseradish.

were cut away. Shoot-buds

Experiment J.—Transverse sections
j^^^^ appeared in several places,

of su'eet potatoes between 2 mm. and

3 mm. in height were placed underneath the level of the sand

lar-e number of these pieces grew moldy and
Although

decayed at once, a small proportion continued healthy and m 22

days produced roots. Many of these roots were true regenera-

tions, inasmuch as they did not arise from the cambium and grow

out^va^d, after the manner of normal secondary roots, but ap-

peared in the middle of both lower and upper cut surface Micro-

scopical examination showed that a callus of about four layers^of

cells had been formed on each surface whence the
^

their origin. The parts decayed without shoot-production.

The rind in which the buds appear was next

roots took

Exp

removed from six of the tubers, and the P-^^ Pf^^^'f"^^d
Again roots were produced in numbers, but no shoots were foimed

in the four months before the cuttings decayed.

Experiment 5.^.pa;,„n.. ,.~TV. converse of *'= -P"""'"'™
pot^

tried. ^Thin rind pieces, without visible ""* and as far as po^

b,e freed fro. underlying

'f
^^^^ -I^r'^'lnths in whici,

also rooted within two weeks, but duimgtne l\w

Therefore none^^ -"--^ If. or^npared Therefore none
the parts remained intact, "^ ^^-^J^^P^^^" .^uds were lacking

of the parts of sweet potato in which shoot duu

ever regenerated such buds in these experiments.
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Experiment 6.—Dahlia root-pieces cut in an exactly similar

way have practically failed to regenerate. The transverse slices and

the rind-pieces have developed lateral roots as outgrowths from the

cambium. Parts from which the rind is lacking have not formed any

organs. The production of shoot-buds from the rind is to be

looked for, since it is a normal occurrence in the plant, but no in-

stance has yet been observed. .

As the next type of root, the fleshy tap roots of several plants

were used; from these the leaf-bearing portion was removed, and

the rest planted either as one piece or in sections.

Experiment]. — A number of these which gave like results

may first be mentioned together. Roots of carrots [paitcus Car-

Ota), turnips {Brassiea Rapa), radishes {Raphanus sativd) and sal-

sify {Tragopogon porrifoliiLs) all produced secondary roots, as in the

uninjured condition, but none gave rise to a shoot. The carrots

and salsify formed calluses at the upper exposed ends, but although

the carrots resisted decay for over five months, and the others for

varying lesser periods, no further organ-formation took place.

Experiment 8,— Parsnips, however, afforded material for more

extended experiments. Transverse sections of parsnips of various

lengths were planted with the upper surface above the sand level.

Calluses formed in two months* time on both ends. Shoots, it

was found, could originate from

the callus at either end ; but, in

the majority of cases, the apical

end,underneath the sand, proved

to be the surface active in their

formation. In only six out of

twenty cases did parts planted

in the normal position regener-

ate shoots from the proximal

end. One of these produced in

addition a w^eak shoot from the

apical end, and one from a cut

made in removing a side branch

which the root had possessed.

FtG 3 Longitudinal section of root of

Pasiinaca sativa. Shoots have been re-

generated along the cuts.

Exp. Similar parts

were next planted in an inverted position. In this case, the shoots
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after 58 days all appeared on the basal surface— again the one
under the sand.

Expcrwient 10. — Longitudinal sections of parsnips, laid in a

horizontal position in the frame, developed shoots in the neighbor-

hood of the cambium along both sides (Fig. 3). These pieces,

therefore, resembled ScorBonera hispaiiica, as described by Goebel,'*'

in forming shoots along the longitudinal edges. When placed

vertically, the shoots originated only from the apical regions, as

was seen to be the usual procedure in the transverse pieces.

Experiments 11 and 12.— The separate regions of the root

were next isolated, as far as possible, in order to determine their

capacity for independent regeneration. The rind alone, when used

as a cutting, formed a callus on the lower surface towards the

inside, from which shoots arose after 64 days (Fig. 4). Roots

Fig. 4. Rind portion of Pdsimaca saliva from tlie inside of which shoots liave

arisen.

grew from the outside as in the uninjured parsnips. When the

central cylinder alone, also exclusive of the cambium, was planted,

a callus again appeared at the apical end. From this in four

weeks' time, several roots grew. No roots developed elsewhere

in this piece, nor were shoots formed. Each region, therefore, is

*Goebel, K. Cber Regeneration im Pflauzenreicb. Biol, Centralb. 22: 492,

1902.
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or-

as

r

capable of forming; organs, but to a different extent. While the

cortex can produce both kinds of structures— one as the result

of regeneration and the other in the normal manner— the callus

formed by the pith is able to originate roots only. This was the

only case where roots formed from a callus in the parsnip.

The foregoing results indicate a close relation between shoot-
formation in the parsnip and the action of some external factor,

probably water. V6chting has indicated that moist sand affords

a complex of conditions, of w^hich the water, and the contact with
a hard substance are two. How the latter could prove active
here is inconceivable. It is only for lack of any other evident
cause, however, that one is willing to ascribe the difference in the
behavior of the two surfaces to the greater amount of moisture
in the sand. The air in a cutting-frame, while not saturated, is

never dry, and amply suffices for shoot-formation in other instances.
There are no other grounds, moreover, for considering water in
liquid form as a usual factor in the production of these
gans. The experiments that naturally suggest themselves
more definite approaches to the solution of the problem— such as
growing the parts in a saturated atmosphere, or entirely below the
sand, or in sterilized water, or covered on both sides by moist
sphagnum, cotton, or filter paper— were tried without success.
None of the parts so treated resisted decay long enough to regen-

Pieces have recently been set up from which rectangular
portions have been removed, thus giving an upper and a lower
surface under the sand, but sufficient time has not yet elapsed to
yield results.*

As an example of a woody root. Pelargonium radtdum was
chosen because of an accidental observation resulting from another
expenment. A leaf-cutting had been made, which rooted freely and
produced a shoot from the end of the petiole. The new shoot,
in turn, formed a large root-system of its own. In removing the
young plant from the sand, after it had been growing five months,
Its rootwas broken, part remaining in the frame. From this res-
idual piece, three months later, a new shoot grew up, which turned
^^^^l^^P^ll^^^estjga^^ arisen from the middle of the up-

erate.

•
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per surface of the piece. Accordingly, an attempt was made to

secure a repetition of the result through experiment.

Experiment ij.— The roots of several of these plants had

forced their way through the openings at the bottom of the

pots in which they were planted and had grown down into the

gravel of the bench in the greenhouse. These were removed from

the plants and used as cuttings. Up to the present time, in all

which have regenerated, the procedure has been the same as that

mentioned above. The shoots have all appeared from the middle

of the pieces (Fig Specimens have recently been found in

M

which some of these roots,

while still on the plant,

had sent up shoots. The

gardener in charge says

that this occasionally hap-

pens in this and other

plants when the roots are

*' pot-bound.

In all the root-parts ex-

perimented with, secondaiy

roots grew out rapidly,

sometimes in a few days,

or at most within a period

of two weeks. These roots

are not to be regarded as
^^^ ^ j,^^^ ^^^^j^^ ^C pelargonium rad-

true regenerations inas- ^^/^^^^^ which has regenerated a shoot from the

much as their production middle of the piece.

is independent of injury.

Nevertheless their almost universal occurrence serves to contest

an inference reached by V6chting in regard to both roots and

shoots - that the different plant parts give rise to unlike str^uc-

tures with considerably more ease than to like structures.

results in root-cuttings and, as will be seen presently, •"

plant parts as well, point to a different conclusion. "^

ment of roots, both at places in which they normally occur and as

- adventitious " organs is a far more general and rapid phenom-

The

in other

The establish-

Less than half the kinds

rnl^caiiwas taken that all should be rich in a
enon than the replacement of shoots,

of roots used
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supply of food for expenditure in organogeny— formed any shoots
;

and in those which did, the appearance of roots antedated that of

shoots by a period varying from two weeks to five months. This

fact will be referred to later on.

Another point that deserves attention here is the lack of a rigid

polarity in the root-parts mentioned. In none of the species in

which shoots were acquired anew were these restricted to the

basal end. In the horseradish the cambium of either or both

surfaces proved active ; in the parsnip the end in contact with the

rnoist sand seemed commonly more effective in regenerating shoots,

without regard to gravity ; and in the Pelargonium these arose from

the middle of the root Furthermore, in one of the two cases in

which roots were in the narrower sense regenerated, that is, in the

thin transverse sections of the sweet potato, these developed from

both sides. The evidence, therefore, seems to warrant the con-

clusion that polarity evinced by root -pieces without buds is less

fixed than is generally believed.

Regeneration in Stems

With the exception of internodes, parts of stems from which

buds are absent have been little used in studies in regeneration.

This may be because investigators have concerned themselves al-

most exclusively with the question of root-development on stems.

In the stumps of some trees, though, the power to produce shoots

from a callus derived from the cambium is a phenomenon very

well known but not readily subjected to experiment. Neverthe-

less, some stems afford abundant scope for experimentation as

to shoot-production. Experiments have been carried on with

dicotyledonous stems, modified stems of various types, monocoty-

ledons and a conifer. In the dicotyledonous stems, of which

Miihlcnbcckia platyclados and Phyllocactus (sp ?) were taken as

one type, aerial shoots of potato as a second, and the potato-

tuber as a third, the first point upon which information was

sought, was the behavior of stem-pieces of considerable size from

which the buds had been cut. A comparison of such regenera-

tion with cases in which one or more buds had been left was also

instituted; and finally the regeneration of the internode alone was

investigated.
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MitJilcnbeckia platyclados is well suited for the first purpose

because of the ease with which the regions concerned in bud-pro-

duction can be removed. The stem is a flat jointed organ with-

out functional leaves in the adult condition, but with scales occur-

ring in two orthostichies at alternating edges of the septa. From

these regions roots appear when parts of the stem are planted.

There are, however, no '* root buds" in the sense in which the

words are used for willow and poplar twigs.

Expcriuicnt //.— Oblique cuts were made above and below the

scale-bearing portions of the nodes so as to excise these together

with any rudiments which might be present. The stems

were then cut hito pieces on October 29, 1905, and

planted. On December 31,

. J
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lowest internode, and also a longitudinal slit just above

the first node. From both of these regions additional

roots appeared. Cuttings of this sort remained alive and

healthy for over sixteen months and produced a richly-

branched root-system, but no new shoots (Fig. 6).

During this time no change in form or secondary thick-

ening of any kind took place. This

is all the more unusual, in that, as will

be seen later, Avhen a single bud was

left on the piece, such thickening was

plainly visible.
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Fig. 6. Stem of MuhUnhecMa

_ _ Eleven pieces
^^^^^^'^J^^ f^om which the buds

similarly cut were planted in an in- ^^^^ ^.^^ ^way. It regenerated

verted position. Seven of these failed only roots.

entirely to root. The others pro-

duced a few roots, but never from the cut end of the internode.

In these the roots came from the morphologically upper diagonal

cut. The inverted pieces, probably because they had fewer roots

also dried up after several months without having formed shoots.

Experiment id. — To determine how far inward from the

corner of the node the root and shoot-forming "impulse

extended, longitudinal slices of from 2 mm. to 4 mm. were cut from

one edge of pieces from whose opposite side the scale-bearing
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w

region had been removed in the manner just described. These

pieces were placed In a horizontal position in sand, with the straight

edge down. In seven of the nine pieces thus placed, roots devel-

oped as in the erect pieces, from the cut end of the basal inter-

node. The other two produced several small roots from the nodes

on the straight side. One of the seven in which the cut end of the

internode bore the roots, produced these as well from an oblique

cut on the notched side of the stem, which was in the air, but not

far above the ground. When eight pieces like those just men-

tioned were placed with the notched edge under the sand, in all

cases, again, the basal internode developed roots, and in two pieces

the upper obhque cut produced them as well.

These experiments prove, it seems to me, that the organ-form-

ing ''tendency," as it may be called for the present, in this plant

does not extend very far in from the edge of the stem. When,

by means of the deeper cuts, all the region which is ordinarily

active in this formation is removed, the roots are formed, not at

the nodes, but only at the basal cut. On the other hand, w^hen

less has been lost, or when the oblique cuts have not excised all

of this region, the organs may be formed as w^ell or exclusively at

these points. Moreover the inability of the parts to form shoots

after they have been removed indicates the very narrow limits

within which this regeneration takes place.

Experiment //.— On November 4, 1904, on one piece of

Mnhleiibeckia stem, the diagonal cuts were made along one edge,

removing the buds, while the other edge was left uninjured. The
whole side which had one bud present was placed in the sand.

Roots developed from one of the lower uninjured nodes, and from

the basal internode. The former were removed and did not grow
out again. A shoot, however, developed from the axillary bud.

On October 15, 1905, the piece was taken out and examined. It

was found that the shoot had established a direct connection with

these basal roots by means of a secondary growth of vascular tissue

through the middle of the old stem (Fig. 7). On section, it was
found that from interfascicular cambia new bundles had been

formed between the old in this restricted portion. The number of

bundles intercalated between the old ones was most often two, but

in places, one or three
; and these bundles ran continuously from
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The thickening was much morethe roots into the new shoot.

pronounced on the upper side than on the lower.

The Aluhlcnbcckia stem, as it develops from the cutting or

seedHng, is round and leaf-bearing; but it very shortly widens out

into the flat, thin, leafless organ, characteristic of the species.*

Fig 7. Cutting of a stem of Mnhknleckia platyclados in which the bud estab-

lished a secondary vascular connection with the regenerated root.

A comparison between the round and flat portions of such a young

stem shows that the number of bundles is approximately the same

in the two, and that the difference in su rfac^is^ccountedjot^

~~l^Hiiaebra;^:7'"Ei;;S^;^^^
und Stecklingen. Bot.

Zeit, 50 : 2. 1S92.
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the increased amount of tissue between the bundles in the flat part.

As the plant grows older, these flattened parts again become cylin-

drical. In this case the subsequent rounding-ofif is caused by the

interpolation of new bundles between the old, so that eventually a

continuous ring is formed, which thereafter widens from the cam-

bium In the usual manner. The difference between this growth

and that shown in the specimen of Fig. 7 is at once apparent. In

the normal thickening, the whole stem changes its form, and the

new bundles are formed at an equal rate in all parts. In the re-

generated specimens, however, only about a third of the stem took

part in the change, while the rest remained flat and unthickened as

before. Even in the rounded part the new bundles had formed

unevenly, so that every little elevation was visible on the reverse

side from that shown in the figure. The unthickened edges would

probably have been split off, in time, and growth would have con-

tinued regularly. Signs of such a splitting were just visible

when the plant was removed for preservation. This behavior

is also to be contrasted with that of the specimens from which

all buds were cut {Exjy. 7^). Though the latter were growing

for a period very nearly as long as the one just described, no

secondary thickening took place. Evidently the presence of

a growing point in some way regulates even a growth in diame-

ter.

The stem of Phyllocactus resembles that of Miihlenbeckia in

being flat and leafless. In other respects also, this plant recom-

mends itself for the same series of experiments as the latter stem.

Here only a very narrow triangle of tissue needs to be cut from

the edge of a node in order to excise the normal bud-producing

region. The bulk of the stem thus remains intact, and is able to

continue its work of photosynthesis as before.

Experiment 18.— Portions of stems of Phyllocactus (sp.?) were

subjected to incisions at the nodes similar to the ones described

iox Miihlenbeckia. When placed in an upright position they also

produced the roots only from the lower cut surface. There is

in these flat stems a rounder thicker central strand Avhich is

sometimes referred to as the '^midrib.'' Most of the roots took

their origin from the cut end of this strand, though an occasional

root came from the flattened part. No shoots appeared. Laterally
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placed pieces with buds cut out have behaved in all respects exactly

like the erect pieces.

In order to obtain information as to the behavior of the aerial

shoots of the potato, before and after such excision of the axillary

buds, experiments were set up in which at first only the basal bud

and then progressively more buds were taken away until finally

the cuts included the growing points of the stem.

Experiment ig.—The tops of such shoots, always exclusive of

the lowest three internodes, were planted. The leaves were re-

moved from the portion below the sand level. The parts rooted

quickly but sparingly from the end of the internode ;
but when

these roots were rubbed off, as frequently happened in taking up

the cuttings for examination, no new ones formed. Notwith-

standing this, the lowest axillary bud, which had been present at

the beginning of the experiment as a small green rudiment in

which ^he leaves were just visible, after five weeks became

changed into a small tuber. This grew right up against the stem

without any visible stolon.

Expcrime7it20.—Tht buds at all the nodes under the sand

level were next removed. Roots were produced, as before, and

at the first node above the earth a tuber was formed on a short

stalk. It became green through exposure to the light, and the

small leaves could be seen on it. When the leaf remained attached,

a sessile tuber was formed in the axil.

Experiment 21.— In this series only the buds at a few of the

apical nodes were allowed to remain. Again at these nodes,

stalkedtubersgrew which were 15 cm. above the sand.
^

Experiment 22.- Finally all the buds, including the termmal

buds, were excised in twenty-two pieces. Roots agam formed,

but in no case did a shoot regenerate. The pieces remamed m

the sand two and a half months but were not able to produce

either a side branch or a tuber at any point.

The results are significant from several points of view. They

show the ease with which a tendency present in a part may be

shifted to another when its manifestation is rendered difficult at the

usual place. Normally it is only a few of the lower nodes from

which tubers are produced. Moreover, the experiments yield

additional instances of tuber-formation in the light, which has been
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recently discussed by Vochting,* Gager, f and others; J and finally

no better illustration could be cited of the difference in the reactions

of parts possessing buds and parts deprived of them.

Regeneration in budless parts of potato-tubers was carefully

worked out by Rechinger.§ He succeeded in inducing the forma-

tion of a shoot from cubes 4 cm. in diameter cut from the center

of the tuber. He traced the origin of the scanty callus formed to

the cambial strands which ramify through the stem, and showed
that the shoot always arose in the neighborhood of such a callus.

When he removed the " eyes " of the potato and cut the remainder

into halves or quarters, shoots formed on the cut surfaces. Some
experiments performed before the writer had learned of Rechinger's
work may be worth mentioning, as they showed some slight dif-

ferences from his results.

Experiment 23.— From a series of potatoes, the buds, together
with approximately i cm. of underlying tissue were removed.
After a period varying considerably on the different occasions on
which the experiment was performed, buds appeared on one of
the surfaces exposed by cutting out the original buds. The " re-

action-time " in these cases varied from thirty-six days to five

months, and one potato lived fourteen months without regener-.

ating or decaying. This variation was independent of the season
of the year, as was proved by the fact that great differences were
observed in similar seasons of recurring years. Nor was it slowest
in the fall and quickest in February, as might have been expected
from the normal sprouting habits of uninjured potatoes. The
differences were doubtless due to the fact that no one variety of
potatoes could be secured for all the experiments, and that no
definite information could be obtained as to the names of the
varieties purchased.

* Vochting, H. Uber die Keimung der Kartoffelknollen. Bot. Zeit. 60 : 86.
1902.

t Gager, C. S. Tuber- formation in Solanum tuberosum in daylight. Torreya 6 :

181. S 1906
* •'

t Knight (Phil. Trans. 1S06) found that when the tubers were pinched off from
the ower nodes, as they appeared on the plant, these were formed above ground, in
the hght. As far as I know, however, the behavior of cuttings in this respect has not
before been recorded.

IRechinger, C. Verb. zooL-bot. Ges. Wien 43 : 315. 1893.
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Experiment 24.. — Parts with eyes removed in the manner
described were cut into halves and quarters like Rechinger's and
planted with the cut end down. These formed shoots, though not, ^

as in Rechinger's results, at the large cuts, but in the region of the

original bud. In no case was a shoot found on such a cut
Experiment ^5.— Pared potatoes as wholes and in parts were

next tried, but although some of these resisted decay for four

months, no shoot ever appeared.

Experiment 26.— The buds formed on the potatoes of experi-

ments 23 and 24 were repeatedly removed, but new ones con-

tinued to form, sometimes in the same place, sometimes at a dif-

ferent node. If the parts were left undisturbed, shoots finally

appeared at many of the nodes as in the uninjured tubers. No
polarity could be observed in the appearance of the buds. They
were formed with apparent indifference at any of the cut regions,

without reference to apex, base, dorsal or ventral surface. No
roots were formed in the specimens under observation. Modified

stems of other types— thorns, tendrils, and rhizomes from which

the buds were removed did not regenerate.

Internodes differ from the type of stem described above chiefly

in their smaller size, but also in the fact that all the nodal tissues

in addition to that directly concerned in the production of the

bud has been lost Apparently for this reason, they disintegrate

with far greater rapidity than the larger pieces. Only in the case

of certain of the beeonias have records of shoot-formation in inter-

nodes been met with. The results to be indicated re-emphasize

the rarity of this occurrence.

Experiment 27.— The internodes of a series of plants regen-

erated in a manner similar to Heteroccntron diversifolmm described

by Vochting,* in that they gave rise to roots at the base, but not

to shoots. Internodes which yielded this result belonged to

Muhlcnbcckia platyclados, Phyllocactns, Vitis quadrangularis, He-

dera helix and Bryophylhim calycinmn. Internodes of a large

number of other plants decayed without regeneration.

Experiment 28. — Internodes of Muhlenbeekia platyclados were

placed in inverted positions in the sand. On one piece, in the

first trial, roots appeared, but the suspicio n arose that it had been

*Uber Organbildung, etc., 72.
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accidentally restored to its original position. In none of the

twenty-seven pieces in which the apical end had been marked for

identification did roots develop. A very slight callus was formed,

but this soon went over into cork-formation. Normally, then,

these inverted internodes do not root.

Experimait 2g.—A similar result was obtained from two in-

verted internodes of Vitis quadrangiilaris. Lack of material pre-

vented further work on this plant.

Monocotyledonous stem pieces without buds were generally
found to give negative results even as regards root-formation.
This may be due to the absence of a cambium to initiate callus-

formation, but, on the other hand, it is well known that callus may
originate from almost any parenchymatous tissue. The failure to
root was probably due to an unfortunate choice of material for

experimentation. One monocotyledon, however, gave an inter-
esting result. The " pseudobulb " of the orchids is morphologic-
ally a short, thickened stem consisting of one or several internodes,
in which growth ceases after a single season. In Dendrobium
Parishii the pseudobulbs usually have four such internodes.

Experiment 30.— One of these stems two
years old was placed in sand on November 4,

1904. On February 18, 1905, the presence
of roots of the aerial type at the base of the

cutting was discovered, and the part was
transferred to peat. By October 15, 1905, a
new shoot had appeared, also at the base.
The single leaf characteristic of the species

was plainly visible (Fig. 8).

Because of the well-known difficulty in

Fig. 8. Pseudobulb of inducing conifers to root,* cuttings were
^W..^/„,« Parishii made of seedlings of these plants and of stemsWhich has formed roots ^r i ^ • t . r-

aad a shoot at the base. °^ P^^"^' '" ^^^^^'" ^^Urth year.

Experiment 31.— When the entire root
was removed from seedlings o{ PinusLaricio,2.c2\\v.s wasformed af-
ter four weeks at the end of the hypocotyl. From this in seven out
of the nme cases in which orgajiswere^formed^ single root, occu-

Sorauer, P. Handbuch der Pflanzenkranki;;;;;;;;^;flage
i : 663. Also

Popukre Pflanzenphysiologie fiir Gartner, 169. 1891.
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pying the whole of the cut surface, was regenerated (Fig. 9, ^). Thus

the seedhng was '* restored" to its original condition . Sections

showed that most of the callus formed had gone directly over into

the formation of the one root. A few rows of cells on the side,

a
b

of Pinus Laricio. In both a
Fjg. 9. a. Seedling, and b, older stem cutting

single root regenerated from the callus of the cut surface.

however, which were not so used, showed that another root

might have been formed therefrom if there had been space for

its development. In the other two cases, two roots were formed

from the beginning. Prantl * an^^imonjTri^^

"^Prantl, K. Untersuchu;;^;^u^r die Regeneration des Veget.tionspunktes an

Angiospermenwurzeln. Arbeit. Bot. Inst. Wurzburg 550- i«74.

t Simon, S. Untersuchangenuber die Regeneration der^^urzelsp.tze. Jahrb.

wiss. Bot. 40: 116. 1904.
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roots, where, after the removal of a piece from the tip of between

I mm. and 2 mm., a single root may form from the cut instead of

more, as is common. No case has been found by the writer in

which a single organ is recorded as coming from the stem, when

all of the root had been cut off Here the sympodial character of

the regenerated organ becomes obscured and the seedling exter-

nally resembles the uninjured one in all essentials.

Experiment J2. — The stems of each of the three-year-old

plants of this pine were cut into four pieces and planted. All of

these produced slight calluses, but in the two lower sets no roots

formed, even when the callus was again wounded. One of the

apical pieces, however, formed a root directly from the stem

above the callus— a phenomenon that has been often observed in

other instances ; and in one of the second set, as in the seedling,

a single root appeared from the middle of the callus which grew

so as to occupy the entire cut surface, again restoring the plantlet

to its original condition (Fig. g, b). Thus there seems to be a

tendency in this pine to form only one root from the callus produced

as a result of injury. Not many instances of this restoration in

adult tissue are known.

The great majority of plants with aerial stems (the beech is

the best known exception)— are capable of being propagated from

stem-cuttings. It is, therefore, instructive to reflect that this power,

is, in at least a large percentage of cases, due entirely to the pres-

ence of shoot-buds on the part before the cutting is made. This

is not universally true. The cut-stems of poplars, elms, and

other trees are known to develop shoots from a callus on their

apical cut ends ; and Vochting obtained shoots from the internodes

oi Begonia discolor.^ But in most cases, when such buds are

removed, the stems seem to be incapable of replacing them, and
the cuttings fail to establish themselves as plants. The behavior

of such parts serves to emphasize the principle that while unfavor-

able external conditions may prevent a normal regeneration or

cause a change in its position, even the most auspicious culture

conditions fail to induce such a formation when the internal impulse
is lacking.

*Z. r. 78.
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Regeneration in Leaves

Leaves are organs which usually upon removal from the plant,

without further incisions, are freed from connection with preformed

rudiments. Lept

hav^e normally such primordja, which had to be detached before

the leaves could be included in the limits of the present work.

Besides a repetition of the experiments with normal leaves as

wholes and in parts, the behavior of modified leaves of different

types has been investigated ; among the latter figured thorns,

phyllodes and so-called ^'juvenile" leaves. In connection with

the reg-eneration of the bean leaf, an anatomical study of callus

and root-formation in this species was undertaken ; and, finally,

the power of Leptaxis Mendesii to replace its bud after its removal

has been re-examined.

Of eighty-two species of green leaves used as cuttings only a

very small proportion needs recording. The majority conform in

their method of producing root and shoot— or, more often, the

former only, to the descriptions given everywhere in botanical

literature.* V6chting,t in his discussion on the behavior of these

organs, expressed the opinion that the leaf in which the power to

regenerate a new plant is lacking, would, upon investigation prove

to be the exception, rather than the rule. This has not been borne

out by the following experiments. In all of the sixty-one species

which gave any positive results, roots were formed, while only

twelve kinds gave rise to shoots. All of the latter, with the ex-

ception of Piper cancscens had been known before to have this

property, so that out of 71 species in which the regenerative power

had not been recorded, only one was discovered which was able to

produce a new plant.

In 18 16, Knight % planted in earth the leaves of the potato,

expecting them to root and to form tubers at the base. He was

surprised that neither of these things happened, but that the end of

the petiole swelled up, and was found to contain material like that

in the tuber. {Exp. jj.) Consequently the ease and regularity

* For literature see Vochting /- c. 92 se^.

t ^- c, 97.

1816.
t Kaight, r. On the action of detached leaves of plants. Phil. Trans. 289.
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with which potato leaves so planted produced roots and, for a long

time nothing else, caused the writer some astonishment (Fig. lo, a).
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At last a series was found in which the phenomenon described by
Knight recurred (Fig. lo,^). Several leaves showed gradations
between this type of regeneration and the preceding one in that
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they possessed both the tuberous swelling and roots (Fig. lo, r).

And, as a cHmax one leaf has been discovered in which neither the

roots nor the swelHng appeared, but an actual tuber on which

buds are visible (Fig. io,d). All these leaves were taken from

the same plant and subjected to apparently identical conditions.

Experiment j^,— When the petiole of a leaf is largely or

entirely cut away, roots form additionally or solely from the under

side of the lamina. This occurs, for example, in Begonia Cred-

neri, Peperoniia argyrea^ Iresine Herbstii, etc. Roots may also be

called forth by extra transverse cuts in the bladC; and in Euphor-

bia nivulia by longitudinal cuts. Parts of leaves used as cuttings

behaved just like those described by Vochting and his predeces-

sors ; but in no case was an isolated petiole found to form shoots.

Experiuunt j^, — To determine whether leaves had any power

of rooting from the apex, the tip was removed from blades of vari-

ous species of Begonia, Echeveria, Sedum and Pelargonium, and

from Bryophyllum leaves from which the buds had been cut out,

and the leaves were planted with the apical end down. In order

to prevent evaporation from the exposed end of the petiole, this

was covered with paraffin. Some of the leaves remained turgid

for five months, but none ever rooted in this position.

The abnormal increase in the size and thickness of regenerat-

ing leaves has been noticed by DeVries * and Lindemuth,t and

has recently been worked out in careful detail by Mathuse.^ The

same phenomenon attracted the writer's attention and measure-

ments were being taken when Lindemuth's paper appeared. His

results and Mathuse's fail to confirm a statement made by DeVries

that the life of a leaf when planted is not noticeably prolonged

beyond its duration on the parent plant. Lindemuth's rooted

leaves in some cases lasted five years and were then sacrificed for

anatomical study.- As further evidence that this statement is not

universally true the following experiments with leaves which have

a noticeably short lease of life on the plant may_bejnentioned_

* DeVries, H. Cber abnormale Entstehung secundarer Gewebe. Jahrb. wiss.

Bot. 22 : 35. 1891. , „,.., .

tLindemuth, H. Cber Grosserwerden isolierter ausgewachsener Blatter nach

Hirer Bewurzelung. Ber. Deut. Bot Ges. 22: lyi- ^9^4-
^ ^, , ,,

JMathuse, 0. Cber abnormales sekundares Wachstum von Laubblattern, etc.

Bot. Centralb. Beiheft. 20: 174- *9^^-
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Experiment j6. — Euphorbia nivnlia is a xerophyte which is

leafless except at the growing apex. In the plants that have
been under observation in the greenhouse, moreover, these new
stems bear leaves for only a few months in the year. When
planted, however, the leaves lived for over fifteen months in the

sand. At the end of that period, while still in a healthy growing
condition, they were transferred to a pot of fertilized soil in an
attempt to induce shoot-formation. Very shortly after the transfer

the entire pot and its contents unaccountably disappeared.

Experiment jy.— MiiJilenbeckia platydados also has leaves

which are found only in the "juvenile" condition and form part

of the plant for only a very limited period (see Fig, 7). Yet upon
being placed in the sand, they also rooted and maintained them-
selves for several months, though not so long as Euphorbia nivnlia.

Kuster* makes a statement that thick leaves form calluses

very readily, as a rule, while thin leaves or those containing a

great deal of water usually produce only a very weak callus. For
this reason, he continues, cotyledons usually are richer in this

respect than later leaves. This has not proved to be the case with
the leaves of the kidney bean {Phaseolus vulgaris), lima bean
{Phaseolns hinatiis) or lupine {Lupinus alba). The primary and
later leaves of the bean, which are very thin, form a larger callus
and root more easily than any other leaves which have been tried.

Their regeneration takes place with considerably more certainty
and rapidity than that of the cotyledons, which very frequently
decay without forming calluses or roots. The lupine cotyledons
also form weaker calluses and regenerate more slowly than the
later leaves.

The leaf of the bean forms a callus within a few days after
being planted, and roots develop between the ninth and the thir-
teenth day. The question as to the point of origin of such roots
has beei? much discussed. Stoll.f disputing a statement made by
Cruger J that roots could arise either in the callus or above it,

mamtamed that the callus formed no vegetative points, but that

1S74.

* Kuster, E. Pathologische Pflanzenanatomie i68 .^^j
tStoll, R. Uber die Bildung des Kallus bei Stecklingen." Bot. Zeit. 32 : 736.

1903

St.J;?"*^''p°;
7^'"'^" "^'' ^'^ Geweberaaderungen bei der Fortpflanzung durch

itecklinge. Bot. Zeit. i8 : ^6q. iSfin
i' s
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these always originated in the pericambial region above its level,

Wiesner * and Hansen, f however, have confirmed Cruger's results

and there is no doubt that organs may arise in both ways. The
pulvinus of the primary leaf of the bean was cut off, so as to

simplify the anatomical study, and the leaves were planted.

Every twenty-four hours up to the ninth day on which, in some
cases, roots became visible, specimens were removed and killed.

Mic
fc»

cortical region just outside the bundles on the second day. There

may be several centers of such formation in the rind, which start

independently but later unite. On the fourth day activity is notice-

able in the pith cells, as well, of which there are a few rows sur-

rounding the cavity of the hollow petiole. The callus resulting

from the growth in these two regions eventually, about the seventh

day, covers over the entire cut end of the petiole so that the hol-

low is no longer visible. Roots may grow out in both of the ways

described above. Sometimes the callus remains sterile and the

roots appear only from the petiole above. At other times they

start in the part of the callus which covers the cavity, so that

there can be no question here of a derivation from a cambial tissue

at a higher level. The sta^res in the formation of callus and rootsJ^WV.. XV.VV.X. XXIW ^.c.^

t

man,§ Sorauer H and others, so that there seems no need of a

further description here.

Experiment j8.— The callus was allowed to form fully, and

was then cut off on the eighth day. Others were repeatedly re-

moved after the same lapse of time, and it was found that a single

leaf could form eight such calluses before it disintegrated.

Experiment J g.— BediVi leaves which had formed calluses and

roots were transferred to a rich loam, to a soil saturated with cul-

ture solution, and to a one per cent solution of grape sugar, to

* Wiesner, J. Die Elementarstruktur und das Wachstum der lebender Substanz

94- 1892.

t Hansen, A. Vergleichende Untersuchung uber Adventivbildungen im Pflan-

zenreich. Abh. Senckenb. Naturf. Ges. 12: i57 ^^?- *^^*-

iStoU, R. /. c. 752 and//. I2.

\ Tittmann, H. Physiologische Untersuchungen uber Callusbildung an bteck-

lingen holziger Gewacbse, Jahrb. wiss. Bot. 27 : 164- l89S-

Sorauer, P. Handbuch der Pflanzenkrankheiteo. 2 Auflage 1 : 660 seq. and
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see if a better food supply could induce the production of shoots
;

but these organs did not develop.

Of a large variety of phyllodia, leaf-thorns, leaf-tendrils and

pitchers planted, only Acacia pycnantha yielded positive results.

Experiment ^o.—^Its phyllodia used as cuttings rooted with

great apparent difficulty after seven months, and subsequently de-

cayed without further regeneration.

A modified leaf of a different type is represented by the bulb-

scale. The method of multiplying hyacinth-bulbs by cutting off

the base and allowing the separate scales to regenerate, has long
been practiced by the Dutch bulb growers.* Liliiun tigrimun has

t Other bulbs

tried— tulip, oxalis, daffodil — did not exhibit this power. The
scales of the hyacinth do not themselves root, but the bud, shortly

after it is formed, develops a root of its own.

Expervnait 41.— Scales of the onion bulb, on the other hand,

produced roots with little difficulty, but never gave rise to any
buds. In one case an onion gave a very deceptive appearance of

rooting from the apex of the scales, as well as from the base. A
closer examination, however, showed that the roots had arisen

from the base, as usual, but had pushed their way up between the
inner epidermis and the mesophyll of the scales emerging at the
top.

As an addition to the number of plants in which shoot buds
can be induced to form while the leaf is still on the plant may be
mentioned Sedum tortiwsum. This leaf has no preformed rudi-
ments, but can, when removed, form root and shoot in the normal
manner at the base. A transverse cut had been accidentally made
in the middle of a blade, and when the plant first attracted notice,
it had formed a bud at the cut.

Experiment 42.— Similar wounds were made, experimentally,
and in several cases the bud appeared (Fig. 1 1). In some, root
rudmients were visible on the lower surface, but their development
was suppressed by the dryness of the air. Other types of cuts

-Fortune, R. A Visit to the Bulb Farms of Haarlem. Card. Chron. 556.
1663.

tBeyerinck, M. W. Over het ontstaan van Knoppen en Wortels uit bladen.
(Reviewed m Bot. Centralb. 14 : 112. 1883.)
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longitudinal, tangential, and transverse cuts from the under surface,

have failed to call forth any regeneration,*

Wakker t reg-enerate into those in which
buds are normally present in the life of the leaf, and those in

which they are absent. He says that if the buds are removed

^^•^^•""-^"'

Fig. II. Shoot of Sedum iorttiosum showing a bud at a transverse cut in a leaf,

from the leaves of the former type rphy

best known example, they cannot be replaced. The results of an

is not universally true.

Exp

?ptaxis
(
Tolmied) Men

The buds which are situated at the point of

junction of the blade and petiole of these leaves were removed with

a very sharp small scalpel from twelve specimens, so that no

visible trace of these remained. Then the leaves were placed in

the sand. They rooted plentifully both from the preformed rudi-

ments at the back of the petiole, near its insertion, and from new

*An interesting fact (which is well known in otlier instances) was illustrated by

this plant. Though it had been readily propagated from stem and leaf cuttings, and

had been placed provisionally under the name of Sedum aureum, the plant had never

been known to flower. In the regeneration experiments, practically every leaf was

wounded in one way or another ; as a result a flower stalk appeared, and the probable

identity of the species was discovered.

t Wakker, J. H. Onderzoekingen over adventieve Kuoppen. (Reviewed m

Bot. Centralb. 32: 238. 18S7.)

V
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see if a better food supply could induce the production of shoots
;

but these organs did not develop.

Of a large variety of phyllodia, leaf-thorns, leaf-tendrils and

pitchers planted, only Acacia pycnantJia yielded positive results.

Experiment /o.— Its phyllodia used as cuttings rooted with

great apparent difficulty after seven months, and subsequently de-

cayed without further regeneration.

A modified leaf of a different type is represented by the bulb-

scale. The method of multiplying hyacinth-bulbs by cutting off

the base and allowing the separate scales to regenerate, has long
been practiced by the Dutch bulb growers.* Liliitm tignmtm has

to have the same faculty. Other bulbst

arisen

tried— tulip, oxalis, daffodil — did not exhibit this power. The
scales of the hyacinth do not themselves root, but the bud, shortly

after it is formed, develops a root of its own.

Experiment 41.— Scales of the onion bulb, on the other hand,

produced roots with little difficulty, but never gave rise to any
buds. In one case an onion gave a very deceptive appearance of

rooting from the apex of the scales, as well as from the base. A
closer examination, however, showed that the roots had
from the base, as usual, but had pushed their way up between the
inner epidermis and the mesophyll of the scales emerging at the
top.

As an addition to the number of plants in which shoot buds
can be induced to form while the leaf is still on the plant may be
mentioned Scdum tortuosum. This leaf has no preformed rudi-
ments, but can, when removed, form root and shoot in the normal
manner at the base. A transverse cut had been accidentally made
in the middle of a blade, and when the plant first attracted notice,
it had formed a bud at the cut.

Experiment 43.— Similar wounds were made, experimentally,
and in several cases the bud appeared (Fig. 1 1). In some, root
rudmients were visible on the lower surface, but their development
was suppressed by the dryness of the air. Other types of cuts—

'Fortune, R. A Visit to the Bulb Farms of Haarlem. Card. Chron. 556.
1003.

tBeyerinck, M. W. Over het ontstaan van Knoppen en Worlds uit bladen.
(Reviewed in Bot. Centralb. 14 : 112. 1S8-.)
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which did not appear again in this or in either of the other parts.

In a similiar trial with peduncles of Bryophyllnm crenaUim, only

the lowest of the three parts rooted, and no shoot was produced.

Exp. Ruellia rosea has an inflorescence of a differ-

ent type. The peduncle is green and slightly flattened, without

leaves. In the seventeen months in which the parts remained

alive, they regenerated an ample root- system, but nothing further.

. Regeneration in Fruits

p>'

^m. r

44

Few instances of regeneration in fruits have been recorded.

In some of these the fruits are of the type of Opuntia where the

stem is incorporated in the fruit.* Roots

have also been reported on the capsule of

Lilium sp£ciosum.\ Two additional green

fruits proved, in these experiments, to have

the faculty of producing roots.

Expcrimcyit 46.— Half-grown pods of

yellow bush bean and lima beans were placed

with their pedicels in sand. From the end

of this stalk a callus was formed, and roots

grew through this in three weeks (Fig. 12).

In only one or two cases did the regenerated

organ enable the pod to mature its seeds.
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tually killed the part.

started from the stem above the callus, in-

stead of growing through it, so that it is to

be presumed that both

r^nZh]e here as in the leaf. It must be ad- ^^-^«^' ^^^i'^h has formed
possible nere as m Uic icai.

. . ,. a callus and roots from

mitted that this kind of regeneration is fun-
^he end of the pedicel.

sorts of origin are Fig. 12. Pod of P/ia-

That
damentally like that of an inflorescence.

there is a difference, however, was shown by the following com-

panson.

* Vochting. /. r. 1 10 ; also Hildebrand, F. Cber Bildung von Laubsprossen aus

Bluthensprossen bei Opuntia. Ber. Deut. Bot, Ges. 6 : 109.

t Carriere. E. A. Un Fruit qui s'enracine. Rev. Hort. 49 = 207. x&77.
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V

Experiment 4.7. —- Bean flowers on their pedicels were placed

in the frame beside the half-mature pods. The former always died

without regeneration, while the pods rooted easily. The difference

is doubtless to be ascribed to the smaller amount of material avail-

able for regeneration in the flower than in the fruit.

Experiment 48.— When the pedicel is cut off, or pulled off,

and the pod alone is planted, it succeeds in forming a small callus,

but no roots. There is, however, little doubt that such a part

has the power of producing roots and that better manipulation
will make this manifest.

The foregoing experiments have demonstrated that every part
of the plant, even when preformed rudiments are absent, has some
power of regeneration, though in a majority of the cases this is not
complete enough to establish a new plant. One fact, furthermore,
is brought into undoubted prominence as a result of the experi-
ments, with so k\v exceptions that these are practically negligible.

This is, that the disposition for root-formation is much more wide-
spread throughout the plant and more easily energized than the
power to produce shoots. The proportion of parts which formed
only roots to those in which both sets of organs were regenerated
was as 74 : 20. It has been seen, too, that where both kinds are
produced, the roots usually precede the shoots by a period of time
varying from three weeks to seven months. Only three instances
were found in which the cuttings regenerated shoots alone— the
potato-tuber, the central tissue of the horseradish-root and the
hyacinth bulb-scale. In a certain sense, however, even these parts
might be said to share in the production of roots, for the regen-
erated shoots almost immediately after they themselves become
visible, form root primordia. On the very youngest buds of the
potato these are present, and become developed before the shoot
IS further differentiated. The converse has never proved true in
these mvesligations.* In the case of the Pelargonizcm leaf-cutting
{Rvp. 1 3) a shoot did spring from the root.

was not the first one formed
; it appeared only aftera lapse of seven

months and as the j;esultdj^econ^^ attempt at an
Though Vochting and Beyerinck state that it is often the case in woody roots of

However, this shoot

trees.
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explanation for this phenomenon involves a consideration oflfce|f

various theories of regeneration, and may, therefore, be deferred

until this subject is discussed.

The experiments throw some light also on the dependence of

organogenyupon the presence of a cambium, and upon callus forma-

tion. That the structures regenerated do not necessarily derive

their origin from a cambium, as Stoll,* Frank,f and their followers

assert, has been demonstrated by the results with isolated root-

regions from which the cambium has been carefully cut away, and

from the anatomical study of the bean petiole. It will be recalled

that the central part of the parsnip, consisting only of wood and

pith, was able to produce a callus and roots. Root-merlstems,

too, were seen to arise in the callus cov^ering the hollow of the

bean petiole. And, as to shoots, isolated rind-tissues of the parsnip

were found to produce a callus from which buds arose (Fig. 4).

The absence of any cambium or transverse bundles in this region

was confirmed by a microscopical examination at the time the

buds appeared. Coulter and Chrysler found a similar develop-

ment of shoots from isolated cortical regions of Zajjna.X There

can be no doubt, therefore, that both roots and shoots may arise

from callus that has no direct connection with cambium or bundles.

That both sorts of organs can also spring from a cambium without

the intermediation of a callus seems equally clear. Rechinger §

describes such a derivation of shoots in the horseradish, and of

course the origin of roots in such a manner is a common occur-

rence. The cells of both these tissues agree in being undifferen-
m

tiated, rich in protoplasm, and capable of rapid division— th

characteristics which seem to supply the structural basis for the

appearance of primordia of root and shoot.
||

Before closing this section of the work, it may be worth while

to record the result of an experiment performed on the alga Peni-

cilhis capiiaius in the summer of 1904 at the Flatts Harbor in

*Z. c,^ 761.

t Frank, A. B. Die Krankheiten der Pflanzen i ; 70.
y

J Coulter, J. M., and Chrysler, M. A. Regeneration in Zamia. Bot. Gaz. 38:

452. 1904.

g Rechinger, C. L, r., 323.

II
A few instances are known, as for example in the epidermis of Begonia leaves,

where organs arise from mature cells without even the intermediation of a callus.

%
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^Bermuda. The ''shaving brush," as the alga is popularly called,

is a siphonaceous form in which stalk and head are made up of

branching filaments without cross walls. The stalk is encrusted

with lime, but the filaments of the head are soft and flexible.

Experiment ^p. — The "heads" of a number of these algae

which were growing in the sand on the bottom of the harbor were
cut off, and the algae were marked for identification. After 38 days
it was found that a new head of loose filaments had begun to form
(r'Jg- 13)- On microscopic examination it appeared that the cut

ends had closed over and the filaments

had gone on branching in the normal
manner. This alga, then, adds another

to the list of the Siphoneae which have

a considerable power of regeneration.

The position and character of the new
organs which appear on a part in regen-

eration have been accounted for in a

great many different ways. Some of
1-10.13. PeniciUus capitatiis. 4-U„<,„ • a ^ , . , . ,

After the -head" had been
^^^ 'nHuences are to be found m the

cut off a new one was formed, external conditions to which the part is

subjected, others in qualities and ten-
dencies inherent in the part before injury. Though it has gen-
erally been assumed that an available food supply, either as
stored nutriment or as the product of the photosynthe'tic activity
of the cutting, is a sine qua non of regeneration, few attempts have
been made to confirm this fact by experiment. The necessity of
food has, indeed, been recently denied by McCallum.* He found
that pieces only 8 mm. long of the stems of bean seedlings from
which the cotyledons had been removed, could, even when kept
in the dark, develop the buds present in the axils of cotyledons

;

and Morgan, calling attention to the similar phenomena described
in regard to animals, has declared that the parts may regenerate
even under conditions of starvation.

The following experiments performed on various parts have
led to a different conclusion.

Experiment so.~ A plant of Begonia Rex was kept in the
dark for two days, ^ ourleaves from this plant were then cut in-

*McCallum,W. B. Regeneration of Plants. ^o^G^^^^^T^, 1905.
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to pieces of which an equal number were left in the hght and in

the dark for 17 days. At the same time portions of the leaves

were preserved for microscopical examination. Both sets of speci-

mens regenerated roots and shoots in that time, those in the light

being noticeably larger. This result would fall in line with the

one described by McCallum and might warrant the deduction that

the regeneration is independent of food. The error of. the con-

clusion, however, lies in the fact that there was still a considerable

amount of starch in the leaf at the time of cutting. Sections made
of the parts which had been preserved showed starch grains scat-

tered throughout the leaf, but collected sometimes in large num-
bers in the neighborhood of the veins. This material, therefore,

doubtless served as the basis for regeneration.

Experiment 5/. — Leaves of a plant of Begonia Rex which

was darkened for four and one half days were next treated in the

same manner. Sections showed still a few isolated starch grains,

so that even after this lengthy exclusion from the light, not all the

food previously made had been consumed. However, in this case

the difference between the two sets of parts was marked. All those

subsequently exposed to the light formed roots and shoots nor-

mally, while the ones in the dark decayed without regeneration.

Expemnent ^2.— The same result was obtained with leaves

of a bean plant that had been darkened only 48 hours. Without

light the leaves did not form even a callus ; when set in the light,

calluses and roots formed, but more slowly than normally. These

results seem to indicate, therefore, that regeneration does not

usually take place in the piece during starvation. Consequently

the question naturally arises as to whether food actually was lack-

ing in the stem-parts used by McCallum.

To confirm the result as to the effect of the absence of lig-ht

parts were also placed in an atmosphere devoid of carbon-dioxide.

Experi)nent §j.— The materials used were leaf-portions o{ Be-

gonia Rex^ of two species of Peperoniia and of Pelargonium which

had all been darkened four days before the beginning of the ex-

periment. These were placed underneath a bell-jar from which the

carbon-dioxide was removed in the usual manner. None of the

parts regenerated. The experiment was not so conclusive as the

preceding ones, however, inasmuch as the apparatus had not been
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set up so as to allow a renewal of the oxygen. Still as a large

bell-jar had been used to cover the cuttings which themselves were

small, it is probable that the amount of oxygen would have sufficed

for regeneration had other conditions permitted.

Further evidence of the dependence of regeneration upon either
,

a reserve food-supply or the ability of the part to make food was

afforded by white shoots of various plants.

Experiment ^4.— In the variegated Covivielina (sp ?) among
the shoots with green leaves and with green and white striped

leaves, occasional shoots appear on which all the leaves are pure

white. Such white shoots were used as cuttings and compared with

shoots having striped or green leaves. Whereas the latter rooted

Avithin a week or ten days, the white pieces in repeated experi-

ments unanimously failed to regenerate. The results obtained

with Commelina were reinforced by the behavior of white shoots

of Oplismenus Burmannii (the Panicum variegatinn of the gard-

eners), o^ Pelargonium (Madame Solleroi), and of some white orange
seedlings which appeared as sports in the greenhouse. In none of

these species was the white shoot able to form roots. If, however,

the leaves on the shoot contained even a very narrow green area

{Commelina, Pelargonium, Oplismenus) the organs were produced.
It may be argued here that such parts are in a pathological

condition, and that the failure to root was due to other causes than
the absence of a food-supply. White variegation is believed to be
caused by an oxidase,* which when present in quantity prevents
the formation of chlorophyll in the chloroplast. Except for this

absence of coloring matter, however, the cells of the white shoots
showed no microscopical difference from the normal ones. They
were as rich in evenly distributed cytoplasm, and their nuclei were
apparently similar. Moreover, the fact that the possession of a
single green stripe only 1.5 mm. wide enabled the shoot to regen-
erate seems to point forcibly to the conclusion that it is primarily the
lack of the food manufactured by the chlorophyll which prevented
the shoot from rooting. When this green stripe was darkened, as
was done crudely by coating it with India ink, the regeneration,
while not prevented, was delayed for from 4 days to a week be-
yond the average time.

* Woods, A. F. The Destruction of Chlorophyll by oxidizing EnzMnes. Cen-
tralb. Bakt. Parasitenk. und Infectionskrankheitens: 745. 1899.
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Experiment ^5.— Attempts to supply the lack of this nour-

ishment by growing the pieces in various dilute sugar and peptone

solutions repeatedly failed. In only one case did a shoot of Co}n'

Dielina grown in a one per cent sugar solution, form a root 4 mm.

long. In all the other trials, though attempts wxre made to keep

down the number of bacteria by frequent change of the solution

and by the addition of small doses of copper sulphate, the parts

decayed without giving positive results. It does not seem at all

unHkely that with better culture methods this regeneration may be

more often induced.

The foregoing experiments indicate, therefore, that normally

the leaf or shoot has at the time of cutting sufficient reserve food

to initiate the first stages of reg:eneration. When, however, this food
fc.^^ "' '^fc>

is absent and its formation is prevented either by external conditions

or by the parasitic habit of the part, regeneration is inhibited.

Given the necessary food supply, the question next arises as

to what other conditions are responsible for the appearance of

the organs in regeneration. Vochting in 1878 gave the answer
to"-"-' •" '"-to

with regard to external influences which all subsequent experiment

has failed appreciably to alter. In an exhaustive series of investi-

gations on the effect of light, gravity, water, pressure, and contact,

Vochting came to the conclusion that while external conditions

may have a modifying or an arresting effect on the place of the

appearance of the organs, these could not be considered as

primarily the causes of regeneration.* As was before men-

tioned he ascribed the practically uniform position of the struc-

tures formed on root and shoot-cuttings as due to an inherent force

in the plant which he termed "polarity." The fact that leaves

fail to exhibit this polarity, but form both kinds of organs from the

base, he explained as due to the limited growth of the latter

ore-ans as contrasted with the unlimited growth of root and shoot.

His conclusions have not found universal acceptance. Instances

have been recorded where— as for example in Bryopsis f— the

root-pole could, by the action of light, be changed into a shoot-

pole and the reverse. In the higher plants, too, numerous cases

*E. g-., I. c. 82.

t Noll, F. Uber die Umkehrungsversuche mit Bryopsis. Ber. Deut. Bot. Ges.

18 : 444. 1900.

to
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m

of so-called "reversal of polarity" have been found. When, for

example, the production of a callus at the apical end of a poplar
stem is prevented by growth in dry air, or by a cap of sealing-wax.

the basal callus produces the shoots ; and instances of reversal

in root-cuttings of Taraxacum have been referred to already. The
experiments recorded above showed organs in unusual positions in

the case of the shoots on the parsnip and horseradish and the
roots on thin slices of sweet-potato. Yet, as Tittmann first em-
phasized, only one pole is ever affected in these results, while the
other produces its normal type of organ or nothing.* And, further,

though by unusual conditions the position of the regenerated struc-

ture has been modified, the piece cannot be said to have altered its

polarity
;

for as soon as it is restored to favorable surroundings, it

will produce organs in the normal way. That this " normal way "

must have reference to any peculiarities which the uninjured plant

X

t

suit of a series of experiments on both uninjured and cut willow
twigs, came to the conclusion that this disposition could not be the
determining factor in evoking the appearance of the roots. By
local application of water he succeeded in inducing the apical end
of twigs still on the plant to root; and in cuttings, by varying the
temperature at the two ends or by inversion whereby the basal end
extended into dry air he found that the roots developed only at the
apex. He accordingly states that the real cause of the appearance
of the roots lies in the fact that something is supplied which was
previously present in insufficient quantity for development. In the
case of roots, at least, this necessary factor is a local abundance of
water. Roots, he says, normally appear at the basal end of cut-
tmgs because here there is a contact with moist earth and an ab-
sence of light. He criticises V5chting's inversion-experiments on
the score that in many species of willow the rind is too thick to be
easily permeable to water

; but if these twigs are partially denuded
of bark so as to allow water to enter, an equal number of roots
appear at apical or basal end independently of polarity. He con-

* Tittmann, H. I. c. i6t seq.

tGoebel, K. Allgemeine Regenerationsprobleme. Flora gs • 40-; iqo<;
t Klebs, G. WillUUrliche Entwickelungsanderungen bei Pflan.en, 96-1.4 X903
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eludes that it is *'in hohem Grade warscheinlich das jede Polaritat

umkehrbar ist/'

Later experiment has not, on the whole, confirmed Klebs's

position. McCallum * showed that roots could be produced even

while the part was slowly drying ; no amount of water could bring

about the formation of roots on the apical end of the Muhlenbeckia

internode ; and as a final answer to this contention Vochting f has

written a recent paper, in which, working with the same plants and

using similar methods to those of Klebs, he proved the latter's results

and conclusion faulty. He found that when the twigs of this willow

were cut into three pieces, all either erect or inverted, the basal piece

always produced most roots ; that less roots were produced in water

than in moist sand ; and that freeing twigs from cork was

rather a hindrance than an aid to root-production. As a result he

re-emphasizes his old position that in the higher plants, at least,

polarity is a very stable, probably hereditary characteristic which

it is a difficult matter to reverse. Just what the conditions were

which caused the unusual position of the organs in the roots

referred to above, has not yet been determined.

Goebel in interpreting this polar tendency at first adopted the

Duhamel-Sachs ''formative stuffs" hypothesis. J This theory

held that there are in the plant definite root-forming and shoot-

forming substances which usually, owing to the action of gravity,

flow in different directions. The lighter shoot-forming stuffs flow

upward and their aggregation at a cut causes the appearance of a

shoot there ; whereas the heavier root-forming substances flowing

downward account for the growth of roots on such lower ends.

However the possibility of a flow of both stuffs in both directions

independent of the action of gravity was finally admitted by Sachs

to explain the presence of both kinds of organs in tubers and

seeds. In Goebers § later articles, he no longer insists upon dif-

ferent formative stuffs, but believes the phenomena capable of

* McCallum, W. B. /. <r. 119.

t Vochting, H, Cher Regeneration und Polaritat bei hohem Pflanzen. Bot.

Zeit. 64: 101-131. 1906-

t Sachs, J. Stoff und Form der Pflanzenorgane Gesaraelte Abh. uber Pflanzen-

physiologie, 2 : I159-1200.

? See Regeneration im Pflanzenreiche. Biol. Centralbl. 95:385 ^^<l'
i9o5 J a'so

Weitere Studiea liber Regeneration. Flora 92 : 132 seq, Ja 1903.
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interpretation without this assumption. The vegetative points of

root and shoot normally appropriate the food-material (not further

specialized). When the connection with these growing points is

interrupted either by mechanically hindering their development
or by cutting the conducting system, the material flows to other

previously dormant vegetative points and rouses these into activ-

ity. The new structures then appear at a nearby meristem if such
exists. If a preformed growing point is absent, the heaping up of

the food at the base of the interrupted conducting tissue, be it cut

vein or the end of the petiole, causes the organs to grow here.

The other factors which have by different writers been con-
sidered causal in calling forth regeneration may be briefly enume-
rated. Noll * regards the form disturbance as the energizing
influence

; Kuster.f the removal of the hindrances to growth

;

Wiesner,:j: the impulse from the dead cells at the \vound to the
livmg cells beyond. In a series of ingenious experiments con-
ducted mainly on the cotyledonary buds of the bean, McCallum
has certainly succeeded in proving that no one of these factors is

alone responsible in calling forth the development of these buds,
which he regards as regeneration. His work, how^ever, seems
open to criticism on the score that he nowhere considers the pos-
sibility of two or more of these conditions working in concert to
bring about these results

; and for that reason his decisions that
the "wound-stimulus is not in itself any part of the cause" and
that the growth is not brought about "through any disturbance
created in the nutritive or water relations" do not carry convic-
tion. To his own conclusion, moreover, that the regeneration is

due to the removal of " some influence which an organ
able to exert over other parts and so prevent their growth," the
same comment would apply as to the explanMions which he criti-

cises. Even when this condition is present, the formation of one
or the other kind of organ may fail to take place ; and on the
other hand, the regeneration may occur without the separation

Noll, P i)ber die Korperform als Ursach^n forniativen und Orientirungs-
reisen. Sep. Abd. aus den Sitzungsb. Niederhein. Ges. 1900. 1-6.

t Kiister, E. Pathologische Pflanzenanatomie 276.

102.
^ ^*"°"' J- ^'^ Elementarstruktur und das Wacbstum der lebender Substanz

L

? McCallum, W. B. /. r. 243, 262,

IS

*
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from the influence of the parts above and below, which he con-

siders necessary. When cuttings are made of stems from which

the buds have been excised, the parts are certainly removed from

the influence of both growing roots and shoots
;
yet, except in

the potato-tuber, only roots are capable of being replaced. The
tuber moreover, though separated from the roots of the plant of

which it formed a part, itself does not acquire roots. That this

disability is not due solely to correlations as one might think, is

proved by the fact that even when the buds (which usually root

immediately upon their development) are repeatedly cut away, the

tuber is still unable to supply the loss of roots. Accordingly,

isolation from either type of organ Is not alone sufficient to call

forth its production. Furthermore the bud can be induced to

appear on the leaf of Sedum tortiiositm and other plants without
^

such detachment. Here by simply making a narrow transverse

cut through the midrib, shoots and sometimes root-rudiments

form on the leaves while they still retain their connection with

both root and shoot of the growing plant. The same fact proved

true of the roots formed both in his own experiments and in those

of Klebs.*

As has been shown above, the replacement of roots either as

direct restorations or as outgrowths from the cambium of the main

or secondary roots (" Ersatzbildungen ") is a more generalized

faculty throughout the plant than the acquisition of shoots when

rudiments are lacking ; also when both kinds of organs grow anew

the roots have almost always been seen to precede the shoots by

a period of time that may be considerable. The explanations of

reo-eneration above mentioned do not account for either of these

phenomena. It is undoubtedly true that the aggregation of food

at the end of an interrupted conducting system is, as Goebel

maintains, one of the factors favoring regeneration. Yet again in

the case of the stems with excised buds and in many leaves,

though food unquestionably gathers at the cuts, this is not effective

in bringing about the development of a shoot meristem. M
over, in the cases of the inflorescences and fruits which regenerate,

whatever current of food material occurs must be upward toward

the developing flowers and seeds. Nevertheless, in all the instances

*Z. €, 103.



236 Studies in Plant Regeneration

in which the regeneration of these parts has been recorded, one •

or both structures are formed only at the tase. This has always

seemed to indicate a serious flaw in Goebel's hypothesis.

The teleological explanation of the early and general appear-

ance of roots on nearly all kinds of plant-cuttings Is a tempting

one. It might seem as if roots formed easily because they are

immediately necessary to the life of the part. But though the ad-

vantage cannot be denied, it cannot be considered as an explana-

tion of their appearance. In nature, the opportunities for regenera-

tion do not occur in a sufficient number of individuals to allow the

faculty to become established by natural selection ; and if only

roots are formed, as so often happens, even the advantage is only
transitory.

Other interpretations which readily suggest themselves also

fail to hold on closer scrutiny. It might be thought that the

simpler structure of the roots as compared with the shoots would
account for the facility with which they are produced ; but when a

part has had at its disposal during many months building-material

enough to construct an elaborately branched root system out of

all proportion to the needs of the cutting, the question may well
be asked why some of it was not at once expended in the genera-
tion of a shoot, which would thus have reproduced the plant. Nor
can external conditions here be considered causal, since it has been
shown that these may be varied radically with only arresting or
slightly modifying differences in the result.

The only recourse, therefore, seems to be to go back to the old
formative stuffs idea in perhaps a somewhat altered form. If a part
fails to produce a certain organ when food is plentiful, and even
massed near a cut, when all relations between the piece and other
growing regions are severed, when all hindrances to growth are
removed, and when external conditions are at an optimum for such
formation, it would seem to indicate that what is lacking is a very
definite substance which it is not always in the power of the cutting
to supply. In what guise is this substance to be regarded ? To as-
sume with Sachs that the sap contains two different materials, one
heavy and root-forming which moves downward, and one lighter
and shoot-forming which moves upward, owing to the action of
gravity, blocks, as Vochting*jasj^^ the way to fur-

*Bot. Zeit. 64 : 10 1 seq, 1906.
~ '
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ther investigations on account of the impossibility of detecting such

materials, or explaining their flow.

The following theory is offered as a suggestion only, and does

not pretend to account for all the phenomena in the field ; but as

it is to a certain extent approachable by experiment, it may be

worth while to present it at this point. Inasmuch as the polar

tendency in a plant may be regarded as one of its hereditary

qualities, the power to form roots or shoots at any point might be

ascribed to the presence at such a place of particular enzymes,

which are responsible for the formation of the organ in question.

While the fertilized egg-cell would contain both of these enzymes,

theoretically restricted to the opposite ends of the cell, this is

not the case with the majority of cells resulting from its division.

As growth of the plant continues, the shoot-forming enzyme be-

comes localized at the nodes where buds are being formed, at the

growing points of the stem, and (in the case of roots which norm-

ally produce buds) in the neighborhood of the emerging secondary

roots. The root-forming enzyme, on the other hand, apparently

remains a permanent constituent of nearly all cambial cells through-
4

out the plant. If we can remove the product of the activity of the

enzyme but leave it behind, the regeneration of the organ becomes

possible when food and growing cells are present. This would

account for the fact that a vegetative point, when split longitudin-

ally or when cut transversely very near the end, is able to replace

directly what is lost ; but when the cut, extending a little farther

back, presumably removes the enzyme as well, no restoration takes

place. Instead a lateral organ produced from some other place

where a sufficient quantity of the enzyme is still retained assumes

the role of the axial organ which has been lost ; or, in the case

where shoot-buds are excised from a stem, as practically all

this sort of enzyme has been removed at the same time, no new

^shoots form.

The root-forming enzyme which is, according to supposition,

present in nearly all cambial cells is normally prevented from act-

ing by the fact that the growth is hindered by the surrounding

cells and perhaps also by the absence of a static food material

upon which to act. When a cut is made, however, the stimulus

of the wound rouses the enzyme into activity, the food aggregating
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here supplies the material, and the organ, no longer hindered by
encompassing tissue, makes its appearance. While, as was sug-

gested above, the shoot-forming enzyme is usually restricted in its

distribution, it can also sometimes be formed anew when cells

which have by differentiation lost this substance, upon injury,

resume more or less of their embryonic characteristics, in the for-

mation of a callus.

Our entire knowledge of enzymes and their mode of action is

almost in its infancy, but some of the more recent discoveries as

to their history and condition of activity may apply here. For
example, it is known that an enzyme may be present in a cell not
as such but in the form of a pro-enzyme or zymogen which changes
into the enzyme upon certain kinds of stimulation. Such might
well be taken to be the case in the root-forming enzyme, where
the stimulating factor could be the exposure of the cells containing
the zymogen to moist air, or this condition in combination with
others, such as a change in the pressure relations and the chemical
effect of aggregated food. Again, the presence of a substance
called a kinase is known to enhance the action of an enzyme, and
it may be that such • a substance, in addition to the enzyme is

present at the nodes and vegetative points. Finally, as a third
possibility, cases are known where, in company with an enzyme, a
compound of an opposing nature, termed an " anti-enzyme " exists,
and according as one or the other gains the ascendant the particu-
lar effect of the enzyme is manifest or obscured. Some such
explanation might account for the individual variations in the re-
generation of the same part under like conditions, as for example,
the differences observed in the behavior of the potato leaf. How-
ever, while the possibility of the existence of such kinds of sub-
stances should be considered, it must be admitted that in the
present status of our knowledge, they do not very materially aid
in the solution of the problem. The detection of such substances
is even more difficult than that of the enzyme proper and the
expectation of success on their identification or effects in the types
of activity manifested by plants must be remote.

As to the enzymes themselves, experiment seems to afford
some opportunity for securing information. The method by which
evidence as to their presence or absence might be arrived at, is by

y
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making extracts of the organ in question, and injecting these into

parts in which they are lacking. A series of experiments with this

object in view has been started but no results ready for publica-

tion have as yet been obtained. There are certain inherent diffi-

culties in manipulation, which make the success of the operation

uncertain ; but further work may suggest means of obviating these,

or at least of minimizing their influence.

Such an explanation as the one above outlined would not

necessarily preclude the action of any of the conditions that have

been assigned as the causes of regeneration. It simply indicates

that, as the regeneration is lacking in cases for which these theo-

ries fail to account, there may be necessary, in addition, specific

substances which can be provisionally looked upon in the light of

enzymes.
Summary

I. Every organ of the plant without buds that has been used

as a cutting has been found to be capable of a certain amount of

regeneration.

2. In the cases of the roots that regenerated shoots, these

were not confined to the basal ends of the cuttings, but were

found on the apical cut-surface as well (horseradish) or upon the

surface which at the time was under the sand (parsnip) or, finally,

in the middle of the root {Pelargoniuni).

3. The separate tissue regions of the root exclusive of the cam-

bium were found capable of regeneration. From the central part

of the horseradish, shoots were developed, and both the rind and

the central cylinder of the parsnip regenerated, though the latter

produced only roots.

4. Parts of six other kinds of roots were able to form roots,

either as regenerations or as outgrowths through the rind in the

normal way, but did not develop shoots.

5. When the bud-producing regions were cut away from a

number of stems, these formed roots from the base, but were unable

to replace the shoots. Though such parts lived over a period

in which, on the plant, they would alter their form and become

secondarily thickened, they did not undergo any change when

treated in the manner described. In the Muhleribeckia, however,

when a single bud was left, such thickening, though of an unusual

sort, did occur.
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6. If in the shoots of the potato used as cuttings, one bud was

left uninjured anywhere on the stem, this developed into an aerial

tuber; if all buds were removed, no shoot-formation took place.

7. Budless parts of potato tubers were found capable of form-

ing new shoots on one of the cut surfaces of the nodes.

8. Regeneration of both kinds of organs occurred at the base

of the pseudo-bulb o{ Dcndrobium Parishii.

9. The production of a single root from stems of the seedlings

of Pinns Laricio and also from one of the older parts shows that

this kind of regeneration externally resembling a ''restoration"

may take place from stems as well as from the apical ends of

roots.

10. The majority of leaves used as cuttings regenerated roots

only
; but two new cases were found {Piper canescens) and the

potato-leaf (^(^/^;//^;y/ tiiherosiuii) which were able to form a shoot

and thus reproduce the plant. The roots of such leaves can arise

either from a callus or directly from the tissue of the petiole.

Modified leaves such as phyllodes and bulb scales were also able

to form roots.

11. Leaves which on the plant have a very short existence

were found able to prolong this considerably when they formed

roots.

12. Regeneration of both kinds of organs occurred in the

flower stalks of Diidleya califoniica, and of roots in the inflores-

cences of Bryophyllum calychmm and Riiellia rosea. The fruits of

Phascolns vulgaris and P. Iwiatus also formed calluses and roots.

13. The disposition to form roots is much more generalized

throughout the plant and more easily energized than the power
to form shoots. Only about one fourth of the parts used produced
shoots in addition to roots, and only three produced shoots alone.

This power cannot be explained on structural or teleological

grounds,

14. The alga Penicillus capitatus has the power of replacing

the '' head '' of filaments when this is cut off

15. Experiments show that regeneration Is dependent upon an

adequate food-supply. In plants from which the reserve food had
been exhausted by a prolonged exclusion from the light, no
regeneration took place if the parts were subsequently darkened.
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or if the carbon dioxide was absorbed from the atmosphere in

which the parts were kept. Entirely white shoots of several

species of plants— presumably from their inability to manufacture

food— proved unable to form roots even though primordia might

be present

' 16. Since certain parts fail to regenerate one or the other kind

of organs, when each of the conditions previously assigned as the

causes of regeneration has been fulfilled, it seems necessary to

postulate the existence of specific substances which are respon-

sible for the formation of those organs. These substances have

been assumed to take the form of different enzymes which are

not present in all the cells of the plant, but are localized in

definite places. It is perhaps possible to obtain evidence on the

grounds of this assumption by experiments, of which a series has

been already started.

New York Botanical Garden.
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