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Rhizosolema sp. ?

Stephanogonia (Mastogonia) actinoptychus Ehr., rare.

Stephanopyxis appendiculata Ehr.

S. corona (Ehr.) Grun.

S. turris (Grev.) Ralfs, rare.

Stictodiscus Trunanii Witt. ?, very rare, 9o ft. This form differs
from that figured by Truan and Witt. (Die Diat. der Polycyst. von
Jeremie in Hayti, pl. 4. figs. 23 & 24), inasmuch as the rim is less
definite and the outline slightly irregular. Only one imperfect
specimen was found. It appears to form another link between
the continental and insular deposits.

Triceratium condecorum Ehr., rare, go ft.

7. Kainti E. A. Schultze, rare, 120 ft.

7. semicirculare Brightw.— Euoaia Brightwellii Ralfs.

7. spinosum (Ehr.) Bail.

New Species of Parasitic Fungi.
By S. M. TrRacYy AND F. S. EARLE.

[ Type specimens in the herbaria of the authors, of the U. S. Department of Agri-
culture, of Rutgers, Harvard and Columbia Colleges. ]

Puccinia NoTasiLis n. sp.  III. Amphigenous ; sori black, con-
fluent, forming small hemispherical or irregular masses on the
bracts and petioles or involving the larger stems, forming fusiform
black gall-like swellings two or three times their diameter and
3-4 cm. in length; teleutospores uniformly oval and obtusely
rounded, slightly constricted, epispore smooth, thickened at the
apex, 55-60 by 30-33 2: pedicel hyaline or slightly tinted, very
long and flexuous, 225-275 p.

On Arrow-wood (Pluchea borealis ?) Rio Penasco, New Mexico,

January, 1895.

Puccinia Pasparr n.sp.  II. Usually hypophyllous, sometimes
amphigenous; sori linear, sometimes confluent, dark brown;
uredospores globose or obovate, very abundantly and sharply
echinulate, brown, 24 by 25-30 p. III. Sori linear, darker than

te uredo sori, usually on the leaf sheaths ; teleutospores irregular,
35 by 27 to 30 by 35 p, usually oval, much constricted, with the
slender nearly hyaline pedicel attached obliquely to one side of
the lower end, often orbicular with the septum vertical and the
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pedicel attached either to the septum or near it, and the epispore
of both cells distinctly thickened at the apex.

On Paspalum virgatum, New Orleans,. La., November, 1804.

UstiLaco CRUs-GALLI n. sp.  Involving the panicles and upper
nodes, making the panicles abortive and forming pustules some-
times I cm. in diameter at the nodes; spore masses powdery,
black, at first covered by a gray membrane; spores oval or sub-
globose, fuscous, sharply echinulate, 9-10 by 11-13 .

On Panicum Crus-galli, Salt Lake City, Utah, August, 1887.
This seems to approach U. Maydis, but the spores, though
equally echinulate, are uniformly larger and more elongated.

UstiLaco . TONGLINENSIS n. sp.  Spore masses infesting the
ovaries and causing the glumes to open widely at maturity, black ;
spores globose, dark brown, sharply and thickly echinulate, 9-11 g,

On Zschaemum ciliare, Tonglin, Singapore. H. N. Ridley.

UsTILAGO ORNATA n. sp. Infesting the ovaries. Spore masses
black, pulverulent, 20-30 mm. in diameter; spores subglobose,
very thickly beset with strong and prominent echinulations which
give the spore a burr-like appearance, 12-12 by 15 . Panicles
bearing affected ovaries always remain partially enclosed within
the sheath of the upper leaf.

On Leptochloa mucrvonata, Starkville, Miss., November, 1894.

UsTiLAGO PERTUSA n. sp. Infesting the ovaries ; spore masses
hard and compact, black, finally pulvinate; spores small, _glot_Josc,_
epispore covered with prominent irregular verrucose projections,
57 .1t

On Setaria macrochacta, Queensland. F. M. Bailey, 1890.

UsTiLAGO PUSTULATA n. sp. Infesting the ovaries, or forming
rounded bullate swellings which often surround the entire stem
and branches of the panicle, or form irregular distortions on the
leaves and sheaths; spore masses dark brown, long covered by a
stramineous membrane which is a distortion of the tissues of the
host, 25-75 mnu. in diameter ; spores dark brown or fuscous, sub-
globose or oval, cell-wall very thin, slightly echinulate, 7.5 to 9 p.,

or 7 by 9 p.

On Panicum proliferum, Starkville, Miss., October, 1894.

DiMEROSPORIUM MAGNOLIAE n. sp.  Epiphyllous, on small in-
definite areas; mycelium of dark brown irregular branching and
septate hyphae; conidia clavate, dark colo_red, 4—5-septate, 7—_3
by 45-55 ¢2; perithecia depressed-hemispherlc_:al, black, usually in
clusters of 5 to 10, astomous, §0—-100 p; asci numerous, broadly
oval or obovate, 8-spored, 35-40 by 45-50 p, paraphysate ; para-
physes thread-like, colored towards the tips; sporidia biseriate, at
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first hyaline, dark fuliginous when mature, obovate, I-septate,
constricted, 9-10 by 20-23 .

On living leaves of Magnolia Virginiana, Ocean Springs, Miss.,
May, 1894.

AsteripiuM Irricir n. sp.  Hypophyllous; mycelium none;
perithecia black, scattered, orbicular, aplanate, membranaceous,
cellular, not radiant, fragile, wrinkled, 200-400 y¢; asci numerous,

suborbicular, 8-spored, 30-40 /4 sporidia subpyriform, often curved,
granular, colorless, at first uniseptate, becoming 3-septate at ma-

o arity. :

On living leaves of flicium Flovidanum, Ocean Springs and
Biloxi, Miss., March, 188q.

Lagstapia Irvriciicora n. sp.  Amphigenous, occupying large
irregular brownish subarid definitely limited areas, usually in-
volving the apical half of the leaf; perithecia very numerous, scat-
tered, erumpent, more abundant on the upper surface, black,
membranaceous, suborbicular or lenticular, obscurely ostiolate,
finally collapsing; asci without paraphyses, clavate, stipitate,
thickened at the apex, 40-50 by 10-12 p; sporidia ovoid or fusi-
form, continuous, hyaline, granular, about 15 by 35 p.

On living leaves of /llicium Floridanum, Ocean Springs, Miss.,
March, 1892.

- SPHAERELLA ANDROMEDAE n. sp. Hypophyllous; spots none;
perithecia abundant, scattered, often covering the entire lower
surface of the leaf, black, erumpent, ostiolate, at length collapsing;
asci obovate, somewhat thickened at the apex; sporidia oval,
hyaline, uniseptate, cells about equal; 7-8 by 2.5-3 .

On living leaves of Pieris nitida, Ocean Springs, Miss., March,
1388.

LEMBOSIA ANGUSTIFORMIS n. sp. Epiphyllous, on raised brown
irregularly stellate blisters; mycelium scant; perithecia black, long
and narrow, often flexuous, seldom branched, 60-80 by 175-300/;
subiculum reduced to a few short flexuous slightly fuscous
branching threads; asci broadly oval, about 15 by 18 ¢; sporidia
obovate, somewhat unequally uniseptate, constricted, at first hya-
line, becoming light fuliginous, 8-10 by 45 p.

On /llex coriacea, Ocean Springs, Miss., May, 1894; Biloxi,
Miss., July, 1804.

This differs widely from the following in gross appearance on

the leaf, in the narrower perithecia, less conspicuous subiculum
and smaller asci and sporidia.

LEMBOSIA PRINOIDES n. sp. Epiphyllous, on orbicular pallid
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spots; mycelium scant, brown; perithecia scattered, black, sub-
carbonaceous, fimbriate-margined, elliptical, subacute, often fork-
ing, 200-350 by 120-150 z; subiculum of dark brown irregular
nodular usually continuous and branching brittle threads; asci
ovate, 8-spored, 30-35 by 15-18 i; sporidia elliptical, unequally
uniseptate, somewhat constricted, subhyaline, becoming fuligi-
nous, 10-15 by 4-5 p.

On [lex coriacea, Biloxi, Miss., July, 1893.

LEmBosia Irviciicora n. sp.  Epiphyllous, on large light
brown orbicular or irregular areas; perithecia numerous, super-
ficial, carbonaceous, usually linear and strict, occasionally trian-
gularly stellate, 100 by 300-400; subiculum of light brown
flexuous transparent continuous variously branching and anas-
tomosing threads; asci very numerous, oval or ovate, 8-spored,
25-30 by 12 p; sporidia oval, uniseptate, slightly constricted,
ends obtusely rounded, hyaline, at length slightly colored, 810 by
by 3-4p.

On Zllicium Flovidanum with Asteridium (llicit, Ocean Springs,
Miss., March, 1889.

VERMICULARIA STACHYDIS n. sp. Perithecia scattered, sub-
superficial ; setae somewhat floccose and nodular, septate, oliva-
ceous, paler towards the tips, which are obtuse and slightly en-
larged ; conidia falcate, attenuate at each end but without evident
basidia, guttate, at length faintly 4—5-septate, 35-40 by 3-4 p.

On dead stems of Stackys affinis, Starkville, Miss., October,

1893.
This differs from other described species in the larger, at length
several-septate conidia, and the weak rather light colored setae

with swollen tips.

DrproDIA MINUTA n. sp.  Scattered over indeterminate whitened
areas; perithecia erumpent, small, 9o-120 p, membranac'ecms,
smooth, ostiolate ; sporules minute, oval, uniseptate, not constricted,
light yellow, 6-8 by 3—4 /. gt

On living stems of Zecoma radicans, with Pestalozzia breviars-
tata, Starkville, Miss., March, 18953.

DirLopia Sassarras n. sp. Perithecia very numerous over
large areas, black, hemispherical, erumpent, finally opening by an
irregular fissure; sporules numerous, ovat:, fuscous or nearly
black, with a very distinct hyaline septum near the smaller end,
13-14 by 5-6 p. : ;

On living twigs and branches of Sassafras, Starkville, Miss.,

April, 1894.
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Hexpersonia TapariNicora n. sp.  Epiphyllous, on white
bordered spots. Perithecia scattered, black, erumpent, at length
collapsing; conidia truncate, cylindrical, fuliginous, 2-septate,
constricted at the septa, 12-14 by 4-5 .

On old whitened blisters of Zaphrina on Quercus Virginiana,
Ocean Springs, Miss., February, 1887,

Pestarozzia CLIFTONIAE n. sp. Epiphyllous, on orbicular
arid brown-bordered spots. Acervuli scattered, bursting through
the dried epidermis; conidia obovate, sometimes curved, 4-septate,
septa often oblique, three medial cells fuliginous, the upper two
dark and opaque, the lower one paler, basal cell colorless, small,
short, acute, abruptly contracted to the short stipe; apical cell
reduced to a short colorless apiculus bearing the three widely
divirgent setae, 16-18 by 8 y; setae 12-14 p.

On living leaves of Cliftonia ligustrina, Ocean Springs, Miss.,
November, 1893.

PESTALOZZIA  BREVIARISTATA n. sp. Acervuli scattered over in-
definite whitened areas, black, at length collapsing ; conidia curved,
elliptical, 5—septate, apical and basal cells colorless, medial cells
fuscous, septa often diagonal, 25-27 by 7-8 p; stipe hyaline, half
the length of the conidium, somewhat swollen at the base, often
deciduous; arista single, strongly oblique, thickened, scarcely
one-fourth the length of the conidium.

On living stems of Zicoma radicans with Diplodia minuta,

Starkville, Miss., March, 1895.

SCOLECOTRICHUM PUNCTULATUM n. sp. Amphigenous; spots
indefinite ; hyphae in small caespitose clusters, irregularly flexu-
ous and nodular, olivaceous, 2-3-septate, 6070 by 5-6 p; conidia
oval or oblong, ends obtusely rounded, fuscous, epispore distinctl
granulose or punctulate, typically uniseptate but often continuous,
and occasionally 3-septate, 15-20 by 6-8 s.

On Iris pabularia, Starkville, Miss., January, 1894.

CERCOSPORA FLEXUOSA n. sp.. Forming large indefinite effused
patches on the under side of the leaf. Hyphae ferruginous, ir-
regularly flexuous throughout, sometimes branched, many-septate,

denticulate, 75-150 by 4-5 ; conidia obclavate, fuscous, 2-6,
3—4-septate, not constricted, 20-30 by 4-5 .
On leaves of Diospyros Virginiana, Biloxi, Miss., July, 1892, and
Ocean Springs, Miss., October, 1880.
This differs from C. Diospyri(Thum.) Cke. in its septate hyphae

and much longer spores, and from other Cercosporas reported on
the same host in the absence of definite spots.
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CERCOSPORA GRAMINICOLA n. sp. Spots none ; amphigenous
and most abundant on the midvein; hyphae caespitose, straight
or somewhat flexuous, fuscous, 2-3-septate, 75-100 by 4-5 x;
conidia clavate, continuous when young but finally becoming 13-
septate, fuscous, 35-40 by 7.5-10 p.

On languishing leaves of Plleum pratense, Starkville, Miss.,

November, 1894.

Cercospora Higiscr n. sp.  Hypophyllous, on large indeter-
minate areas; hyphae fuliginous, clustered, somewhat iiregular,
once or twice septate near the base, 25—40 p; conidia obclavate,
somewhat curved, hyaline, guttulate, at length faintly 3-5-septate,
40-60 by 3-4 .

On living leaves of Hibiscus esculentus, New Orleans, La., No-

vember, 1804.

CERCOSPORA MARITIMA n. sp. Amphigenous; not forming defi-
nite spots, but densely effused over considerable dark-colored
areas ; hyphae fasciculate, mostly straight, olive brown, 5-6-sep-
tate, often swollen at the septa, 40-100 by 4-6 pu: conidia paler,
elongated, straight or slightly curved, mostly uniseptate, the upper
cell shorter and broader than the lower, 50-60 by 5-7 .

On Croton maritimum, Horn Island, Miss., March, 1892.

CERCOSPORA MIssISSIPPIENSIS n. sp. Amphigenous, but more
abundant on the under side of the leaf. Spots small, brownish,
irregular, usually bounded by the veins, surrounded by an irregu-
lar raised and darker border having a pallid outer margin; hyphae
divergent, irregularly floccose, nodular, usually uniseptate above
the somewhat bulbous base, 60-70 by 35 z2; conidia fuscous, nar-
rowly clavate, tapering from the rather obtuse apex to the attenu-
ated filiform nearly hyaline base, 4-8 or more septate, 75-150 by
4-5 .

On Smilax glauca, and S. rotundifolia, Starkville, Miss., No-
vember, 1893.

TETRAPLOA DIVERGENS n. sp. In black irregularly linear masses;
conidia broadly oval, dark-fuliginous, 12-14 by 8-9 2y quarter-
- nately divided, each division usually 2-septate, and terminated by
an obtuse semi-transparent continuous divergent horn-like pro-
Jection, 4-5 pin length.

On living or languishing leaves of Panicum agrostidiforme,

Starkville, Miss., October, 1804.
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The Systematic- Botany of North America.

The Board of Editors of the « Systematic Botany of North
America” announce the following arrangements for the mono-
graphing of groups thus far decided on. Other assignments will
be reported as made. It is requested that collectors communicate
material for study to the monographers, even of the commoner
and well-known species, so that the geographical distribution may
be presented as accurately as possible.

MyXxoMYCETES : Mr, O, F, Cook, Huntington, N. V. (at present abroad).

ScH1zoMYCETES : Prof. H. L. Russell, University of Wisconsin, Madison, Wis.

CHLOROPHYCEAE: In charge of Prof. Geo. L. Atkinson, Cornell University.

PuycoMyCETES : Prof. Byron D. Halsted, Rutgers College, New Brunswick, N. .

SACCHAROMYCETES: Dr. J. Christian Bay, State Beard of Health, Des Moines, Iowa.

TAPHRINEAE: Prof. Atkinson.

HELVELLINEAE : Prof. Lucien M. Underwood, Greencastle, Ind.

PEzZ1ZINEAE, PHACIDINEAE: Mr. Ellis J. Durand, Cornell University.

FuNGI IMPERFECTI: Prof. Byron D. Halsted, Rutgers College, and Mr. J. B. Ellis,
Newfield, N. J, °

USTILAGINEAE : Prof. Halsted.

UREDINEAE: Prof. J. C. Arthur, La Fayette, Ind.

PoLyPORINEAE : Prof. Underwood.

BOLETINEAE, AGARICINEAE : Prof. Chas, H. Peck, State Museum, Albany, N. Y.

GASTEROMYCETES : Mr. A. P. Morgan, Preston, Ohio.

HerPATICAE: Prof. Underwood.

Musct—Acrocarpi : Mrs. N. L. Britton, Columbia College, New York City; Fleuro-
carpi : Prof. C. R. Barnes, University of Wisconsin; Sphagnaceae : Mr. John
K. Small, Columbia College, New York City.

PTERIDOPHYTA : Prof. Underwood.

TYPHACEAE, SPARGANIACEAE, NAIDACEAE, JUNCAGINACEAE : Manuscript of the late
Dr. Thos. Morong,.

ALISMACEAE : Mr. Jared G. Smith, U. S. Department of Agriculture.

HYDROCHARITACEAE: Manuscript of Dr. Morong.

GRAMINEAE : In charge of Prof. F. Lamson-Scribner, U. S. Department of Agriculture.

CYPERACEAE: Prof. L. H. Bailey, Cornell University, and Prof, N. L. Britton, Col-
umbia College.

ARACEAE : Manuscript of Dr, Morong.

LEMNACEAE: Mr. E. P. Sheldon, University of Minnesota, Minneapolis, Minn.

ERIOCAULACEAE: Manuscript of Dr. Morong.

COMMELINACEAE: Mr. J. N. Rose, U. S, Department of Agriculture.

Juncaceag: Mr. F. V. Coville, U. S, Department of Agriculture.

LiLiAceaE: Mr J. N. Rose.

SMILACEAE : Manuscript of Dr. Morong.
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Dioscoreaceae: Prof. A. S. Hitchcock, Kansas Agricultural College, Man-
hattan, Kansas,

SAURURACEAE, PIPERACEAE, CASUARINACEAE: Mr. T. H. Kearney, Jr.,, U. S. De-
partment of Agriculture.

JUGLANDACEAE: Prof. N. L. Britton,

MYRICACEAE: Prof. Britton.

LEITNERIACEAE : Prof. Wm. Trelease, Missouri Botanical Garden.

SALICACEAE: Mr. M. S. Bebb, Rockford, 111, (Sa/ix).

BETULACEAE, FAGACEAE, ULMACEAE, MORACEAE; Mr, Geo. B. Sudworth, U, S,
Department of Agriculture.

URTICACEAE, LORANTHACEAE, SANTALACEAE, OLACACEAE, ARISTOLOCHIACEAE:
Mr, T. H. Kearney, Jr.

POLYGONACEAE : Mr. John K. Small, Columbia College.

CHENOPODIACEAE : Mr, Willis L. Jepson, University of California, Berkeley, Cal.

AMARANTHACEAE: Messrs. E. B. Uline and W, L. Bray, Lake Forest University»
Lake Forest, 111,

Puyroraccaceag: Prof. A. S. Hitchcock, Kansas Agricultural College.

PORTULACACEAE: Mr, Jepson.

NYMPHEACEAE: Prof. Chas. A. Davis, Alma College, Alma, Mich.

RANUNCULACEAE: Prof. N, L. Britton.

MENISPERMACEAE : Prof. A. S. Hitcheock.

CALYCANTHACEAE : Mr. T. H, Kearney, Jr.

GERANIACEAE, OXALIDACEAE, LINACEAE : Prof. Wm. Trelease.

MALPIGHIACEAE, ZYGOPHYLLACEAE, RUTACEAE: Miss Arna M. Vail, Columbia
College, New York City.

SIMARUBACEAE, BURSERACEAE, MELIACEAE: Mr. Geo. B. Sudworth.

POLYGALACEAE: Dr. Wm. E. Wheelock, Columbia College: '

CALLITRICHACEAE : Studies of Dr. Morong.

MALVACEAE: Mr. J. Burtt Davy, University of California.

GUTTIFERAE, HYPERICACEAE: President John M. Coulter, Lake Forest University.

CISTACEAE : Prof. Britton.

EMPETRACEAE: Prof, Hitchcock.

LIMNANTHACEAE, AQUIFOLIACEAE, CELASTRACEAE, HIPPOCRATACEAE, STA‘PHYLEA:
CEAE, ACERACEAE, HIPPOCASTANACEAE, SAPINDACEAE, BALSAMINACEAE®
Prof. Trelease.

RHAMNACEAE: Mr. Willis L. Jepson.

VITACEAE: Prof. L. H. Bailey.

LoASACEAE: Dr Wm. E. Wheelock.

CACTACEAE: President Coulter.

THYMELEACEAE, ELEAGNACEAE: Prof. Hitchcock,

HALORACEAE : Studies of Dr. Morong.

ARALIACEAE : Prof. Hitchcock.

UMBELLIFERAE ; Pres. Coulter and Mr. Kose.

CORNACEAE: Pres. Coulter. 2
CLETHRACEAE, PYROLACEAE, MONOTROPACEAE, LENNOACEAE, ERICACEAE, DIAPEN-

SIACEAE: Mr. F. V. Coville, U. S. Department of Agriculture.
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MYRSINACEAE, PRIMULACEAE, PLUMBAGINACEAE, SAPOTACEAE, EBENACEAE, SYM-
PLOCACEAE, STYRACACEAE, OLEACEAE, LOGANIACEAE: Mr. John K. Small,
Columbia College. /

GENTIANACEAE: Mr. Chas, L. Pollard, U. S. Department of Agriculture.

BORAGINACEAE : Prof, Edward L. Greene, University of California.

VERBENACEAE : Prof. A. S. Hitchcock. .

SOLANACEAE, SCROPULARIACEAE: President Coulter.

CICHORIACEAE, COMPOSITAE : Prof. Greene (Aster and Solidago by Prof. Thos. C.
Porter, Lafayette College, Easton, Penn.).

Botanical Notes.

A Redfield Memorial Herbarium Fund. 1t has been decided
that no better monument to the memory of John H. Redfield
could be erected than to arrange for completing and caring for the
work he loved, and to which he gave freely so many years of his
life—namely, the Herbarium of the Academy of Natural Sciences.
Mainly through his disinterested labors, it stands to-day scarcely
second to any in the United States, containing, besides many un-
named, over thirty-five thousand named species of flowering plants
and ferns, the half of which have been verified and fastened down.

No one can probably be found to give the years of time he so
freely gave. In orderto carry on the work, and add to the col-
lection, as exploring expeditions afford the opportunity, it has
been proposed to establish a fund for its maintainance.

Mr. Redfield’s will provides that his herbarium, minerals,
shells and scientific works shall be sold to help the Herbarium—
thus furnishing a nucleus for the proposed fund. It is in mind to
raise $20,000, but the interest of any sum that may be contributed
can at once be made available. Statements will be furnished from
time to time to contributors, keeping them informed of the pro-
gress of the contributions. Checks may be made payable to the
order of Thomas Meehan, Director, or Stewardson Brown, Treas-
urer, and mailed to either at the Academy of Natural Sciences,
Nineteenth and Race streets, Philadelphia.

Announcement of the next Meeting of the American Microscopical
Society. The next meeting of the American Microscopical Society
will be held at Cornell University, in Ithaca, N. Y., August 21, 22
and 23, 1895, that is the week previous to the meeting of the
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American Association for the Advancement of Science, which is
to be held in Springfield, Mass.

The unsurpased beauty of the location of the University, and
the richness of both its terrestrial and aquatic fauna and flora,
make this an ideal place for holding the meeting. It is equally
attractive to the student of natural history and to those who love
beautiful scenery.

The University buildings, which will be at the disposal of the
' Sociéty, are especially adapted for the formal presentation of
papers, blackboard illustrations, hanging of diagrams, etc., as well
as for any demonstration that authors may desire to make. The
armory is very conveniently located, both for the University and
for the city, and a soiree there can hardly fail to be a great success.

Besides the attraction of papers and demonstrations by mem-
bers, nearly all the opticians have expressed not only a willingness
but a desire to be present and make an exhibit of their micro-
scopes and microscopical apparatus, thereby affording the mem-
bers an opportunity to see all the new and standard apparatus.

A special feature of the coming meeting will be the setting
apart of one or more sessions for the reading of papers on methods
and the demonstration of special or new methods. The chairman
of the local committee, Professor W. W. Rowlee, or the President,
will be glad to receive requests from those who desire to have
some specially difficult method or structure elucidated, and an
effort will be made to get some member particularly expert in such
subject to demonstrate it before the Society.

Proceedings of the Club.

Tuespay EvENING, MaArcH 12th, 1895.
Vice-President Lighthipe in the Chair and 24 persons preser}t.
The following were elected active members: Mr. Claude Crit-

tenden, Mrs. Wm. Starr Dana, Mr. Eugene H. Van Nest, Mr.

James P. Gardner, Mr. S. Cook.
The Committee appointed to draw up resolutions on the death

of Dr. J. Bernard Brinton presented a report which was accepted,
and a copy of it placed on file.
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The Instruction Committee reported progress, and submitted
the prospectus of the summer class for 1395. The report was
accepted.

The Chair appointed the following Field Committee for 1895:
Chairman, Mr. Small; Mrs. Britton; Mr. Tyler; Mr. Van Sickle;
Dr. Rusby.

The announced papers of the evening were then presented
as follows : _

George V. Nash, “ Remarks on some new and little-known
Plants of Central Florida.” Tlllustrated by specimens. ~(Published
in this issue of the BULLETIN.)

Elizabeth G. Britton, “Some Notes on the Genus Mnium.”
(To be published in a subsequent issue of the BULLETIN.)

A. Cogniaux, “ Descriptions of new Melastomaceae from Bo-
livia,” communicated by Dr. Rusby. (lo be published in a sub-
sequent issue of the BULLETIN.)

WEeDNESDAY EvENxING, MarcH 27TH, 1895.

Dr. Britton in the Chair and 34 persons present.

Mr. Eugene Smith, Miss Bliss, Miss Augusta Bliss and Miss
Edith Parish were elected active members.

Dr. Britton announced the death of Mr. John H. Redfield,
and remarked upon his life and labors. The Secretary also spoke
upon the subject. Mr. Small moved that the Chair appoint a
committee of three to draft suitable resolutions. Upon the adop-
tion of the motion, a committee was appointed, consisting of Mr.
Small and Professors Porter and Rusby.

Dr. Albert Schneider read his announced paper on « The Bio-
logical Status of the Lichens,” maintaining that they are entitled
to recognition as an independent group, and not to be classed as

a division of either Algae or Fungi. It will be published in a
subsequent issue of the BuLLETIN, :
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Index to recent Literature relating to American Botany,*

Alwood, W. B. Ripe Rot or Bitter Rot of Apples.- Bull, Va. Agric
& Mech. Coll. (IL.) 3: 59-82. /. 2. My. 1894.

Description of Glocosporium fructigentem Berk. with a bibliography.

Bailey, L. H. Experimental Evolution amongst Plants, Am. Nat.

29: 318-325. Ap. 1895.
Argument that species have repeatedly been evolved by cultivation.

Bastin, E. S. Structure of Veratrum viride. Am Journ. Pharm.
67: 196—203. f. 1-6. Ap. 18¢5.

Brandegee, T. S. Mimulus Clevelandii. Gard. & For. 8: 134. /.
20. 3 Ap. 1895.
A new species from Southern California.

Britton, N. L. Publication by Signatures.

Erythea, 3: 50-52. 1
Mr. 1895.
With notes on the subject by E. L. Greene.

Clinton, G. P. Relationship of Caeoma nitens and Puccinia Peckiana.
Bot. Gaz. 20: 116, 117. 16 Mr. 1895.

Cogniaux, A. Orchidaceae.—II. Flora Bras. r17: 158-318. AL
Jocrg-ogn 14, 1808 :

Durand, E. J. Sporangial Trichomes in certain Ferns. Bull, Torr.
Bot. Club, 21: 408. 1894.

Durand, E. J. The Development of Olpidium, one of the Chytridia-
ceae. Bull. Torr. Bot. Club, 21: 410. 1894.

Describes briefly the development of Olpidium entoplhytum, A. Braun, in the
cells of Spirogyra.

Gibson, W. H. Welcomes of the Flowers. Harper’s Mag. 1894 : 551
-556. figs. Mr. 1894.

Discusses relation of insects to flowers, wild and cultivated.

Golden, K. E. Movements of Gases in Rhizomes. Proc. Am. Assoc
Adv. Sci. 43: [reprint, pp. 10]. 1394.

Graves, J. A., Chairman.

The Pteridophyta of North America,
north of Mexico. Linnaean Fern Bull. 9: pp. 23. Binghampton,
1395.

A numbered list of species and varieties.

# It is requested that omissions from this list be communicated to the editors.
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Greene, E. L.  Ceanothus leucodermis, n. sp. Kew Bulletin, 97: 15.
Ja. 18953.

Description of a new species from California, found in Kew Herbarium; with
discussion of C. &7 aricatus.
Greene, E. L. Corrections in Nomenclature-—VI. Erythea, 3: 36.
1 F. 1895,

Greene, E. L. Novitates occidentales.—XI. Erythea, 3: 44-49.
1 Mr. 1895.
New species of Ranunculus, Roripa, Tissa, Trifolinm, Raillard:lla, Crepis,
Allocarya, Collinsia and Habenaria.
Greene, E. L, Novitates occidentales.—X. Erythea, 3: 17-24.
1 F. 189s5.
New species in Vicia, Lupinus, Trifolium, Thermopsis, Ranunculus, Erigeron,
Pyrrocoma, Senecio, Agoseris, Fhacelia and Linantius.
Greene, E. L. Observations on the Compositae.—VIII. Erythea, 3:
6-15. 2 Jl. 1895.
Discusses Aplopappus and Chrysoma with several transfers of species. Establishes
the genera Steplanodoria, Petradoria and Osbertia for previously described species.

Greene, E. L. Some Species of Dodecatheon. Erythea, 3: 37-40.
1 Mr. 1895.

Describes D, radicatum, D. alpinum, D, tetrandrum Suksdorfand D, conjugens.

Hansen, G. Flora of the Seguoia Region collected in the Counties of
Amador, Calaveras and Alpine, State of California. Pamph. pp. 14.
1 Ja. 1895.
A list of several hundred species,

Hasse, H. E. Lichens of the Vicinity of Los Angeles.—I. Erythea,
3: 41-44. 1 Mr. 1895.

Havard, V. Food Plants of the North American Indians. Bull.
Torr. Bot. Club, 22: 98-123. 27 Mr. 18¢5.

Hooker, J. D. Schinus dependens. Curt. Bot. Mag. s1: pl. 7400.
Mr. 1895.

Native of South America.

Hooker, J. D. Weldenia candida. Curt. Bot. Mag. s1: p/ 7405.
Mr. 1895.

Native of Mexico and Guatemala.

Kelsey, F. D. Some Field Notes. Bot. Gaz. 20: 117-118. 16 Mr.
1895.

Kenyon, F. C. In the Region of the new Fossil, Daemonelix.
Am. Nat. 29: 213-227. p/ 11. flgs. Mr. 189s.

From the mode of growth the analogies of the organism are thought to be « among
some of the lower plants and grasses.”
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Knoblauch, E. Die Nomenclature der Gattungen und Arten. Bot.
Centralb. 61: 1-6. Ja. 18¢s.

Lagerheim, G. de. See Patouillard, W.

Lemmon, J. G. A new Calochortus. Erythea, 3: 49~50. 1 Mr.
1395.

C. collinus from Central California.

Linsbauer, L. Beitrige zur Vergleichenden Anatomie der Capri-
foliaceen. Verh. Zool. Bot. Gesel. Wien, 45: 43-68. p/. 6. 189s.

Meehan, T. 7ris cuprea. Meehan’s Month. §5: 61-62. 2. 4. Ap.
18953. :

Miller, A. W, Beringer, G. M., and Crawford, J., Committee.
Biographical Sketch of Dr. J. Bernard Brinton. Bull. Torr. Bot.
Club, 22: 93-97. Portrait. 27 Mr. 18¢s.

Muller, J. Graphideae Eckfeldtianae in Louisiana et Florida lectae,
additis observationibus in Graphideas Calkinsianas ejusdem regionis.
Bull. Herb. Boiss. 3: 41-50. F. 18953.

Pammel, L. H. Botany of the Russian Thistle. Bull. Iowa Agric.
Coll. Exper. Sta. 26 : 8-25. /. 8. 1894.

Pammel, L.. H. Further Notes on Cladosporium carpophilum. Proc.
Iowa Acad. Sci. 1: 92, 93. 1894.

Pammel, L. H. Powdery Mildew of the Apple. Proc. Jowa Acad.
Sci. 1: 92. 18094.

Patouillard, W. et Lagerheim, G. de. Champignons de I'Equa-
teur. Bull. Herb. Boiss. 3: 53-74. #/. 2. F. 1895.

Descriptions of fifty new species.
Robertson, C. Flowers and Insects.—XIII. Bot. Gaz. 20: 104-1710.
16 Mr. 1895.

Robertson, C. The Philosophy of Flower Seasons and the Phaeno-
logical Relations of the Entomophilons Flora and the Anthophilous

Insect Fauna. Am. Nat. 29: 97-117. p/. 8. F. 1895.

Robinson, B. L. On the ¢ List of Pteridophyta and Spermatophyta
of Northeastern America,”’ prepared by the Nomenclature Committee
of the Botanical Club. Bot. Gaz. 20: 97—103. 16 Mr. 1895.

Sargent, C. S., Editor. The Cherokee Rose. Gard. & For. 8: 114.
JS. 18. 20 Mr. 1895.

Sargent, C. S., Editor. The Winter Aspect of Trees. Gard. &

& For. 8: 121. f. 19. Mr. 1895.
With illustration of the Beech-tree.
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Schumann, K. Phyllocactus Thomasianus. Monats. Kakteenk. 5:

6. pl. 20 Ja. 18953.

Stephani, F. Hepaticarum species novae.—VII. Hedwigia, 34: 43—

48. 15 F. 1895.

New species of Herberta, Hygrobiella, Hymenophytum and Famesoniella includ-
ing Herberta dura from Straits of Magellan, /. pumila from Argentina, and Fames
. oniella Leiboldiana from Mexico.

Stevens, W. C. Apparatus for Physiological Botany. Bot. Gaz. 20:

89—96. pl. 9—r2. 16 Mr. 1895.

Terry, W. A. Diatoms of the Connecticut Shore.—VII. Am. Mo.
Mic. Journ. 16: 41-47. 18953.

Underwood, L. M. The Classification of the Archegomates Bull.
Torr. Bot. Club, 22: 124-129. 27 Mr. 18¢s.

Underwood, L.. M. The Relation of the Red Cedar to our Orchards.
Trans. Indiana Hort. Soc. 1894 : 81-84. 1895.
Popular account of Gymmnosporangium macropus and G. globosum.

Walker, Ernest. How Plants use Spines and Prickles. Trans.
Indiana Hort. Soc. 1894: 86-92. 189s3.

Wildeman, E. de. Z7rentepoiilia Pittieri. la Notarisia, 9: 6-7.
1394.
A new species from the leaves of various plants in the forests of Costa Rica.
Wiley, H. W. Sweet Cassava : its Culture, Properties and Uses. Bull.
Div. Chemistry, U. S. Dept. Agric. 44: pp. 16. f I. pl. 2. 1894.
Discussion of Fatropha Manihot.

Wilson, J. The Russian Thistle—(Sa/sola Kalt Tragus). Bull. Iowa
Agric. Ex. Sta. 26: 3-7. 189¢4. :

Wooten, E. D. New Mexico Weeds. Bull. N. Mex. Agric. Exp. Sta.
337 30, 1. 25, 0. 1804,

Wright, J. S. A Guide to the Organic Drugs of the United States
Pharmacopoeia. 1zmo., pp. 118. Eli Lilly & Co. 18¢3.

Gives brief accounts of drugs and the species yielding them, and a conspectus of
the natural orders of plants.



Contributions from the Herbarium of Columbia College.

No. 4.
No. 's.
No. 6.

No. %.
No. o.

No. 11,
No. 13.
No. 135,
No. 16.

No. 26.
No. 27.
No. 29.
No. 3o.
No. 31.
No. 33.

No. 34.
No. gs.

No. 38.
No. 39.

No. 40.
No. 41.

No. 42.
No. 43,

[ The numbers omitted from this list are out of print. ]

A List of Plants Collected by Miss Mary B. Croft at San Diego, Texas. By
N. L, Britton and H. H. Rusby (1887), . . . . . . . . . 25cents.

New or Noteworthy North American Phanerogams. By N. L. Britton
6§ - RS S ST B B Y RN N . . .. .a5cents,

An Enumeration of the Plants Collected by Dr. H. H. Rusby in South
America, 1886-1887. By N. L. Britton. (Twenty-three parts published ;
not yet completed.)

The Genus Hicoria of Rafinesque. By N. L. Britton (1888), . 25 cents.

A List of Plants Collected by Dr. E. A. Mearns at Fort Verde and in the
Mogollon and San Francisco Mountains, Arizona, 1884-1888. By N, L.
Britton.

The General Floral Characters of the San Francisco and Mogollon Mountains
and the Adjacent Region. By H. H. Rusby (1888),. . . . . 25 cents.

Preliminary Notes on the North American Species of the Genus Z7issa,

Adans. By N. L. Britton (1889), . . « « « " v i fuls 08 Canly,
New or Noteworthy North American Phanerogams, II. By N. L. Britton
CRBSGY. . v v i T e L G I DL
A Descriptive List of Species of the Genus Heuckera. By Wm. E. Wheel-
ock  £I800Y, i e : s e e e ok . . 25cents.
New or Noteworthy North American Phanerogams, III. By N. L. Britton

CRBBOY, siie eci o ® o b S iup v ol Ca g A R . . .25cents.
The Flora of the Desert of Atacama. By Thos. Morong (1891), . 25 cents.
New or Noteworthy North American Phanerogams, IV. By N. L, Britton.

4 1. PN G R e ra S S . . .25cents.
Notes on the North American Species of Eriocaulezze. By Thos. Morong
CEBOR), 0 o R TRl S (TR . . .25 cents.
New or Noteworthy North American Phanerogams, V. By N. L. Britton
CRBGE )y s i il e Bielin: Sonh g et sualig "+ . .25cents,
Review of the North American Species of the Genus Xyris. By Heinrich
L W g R O i S SRy e SR e e 25 cents.

A Preliminary List of the Species of the Genus "ifet'éa?rfa occurring in the
United States and British America. "By Anna M. Vail (1892), . 25 cents.
A List of Species of the Genera Scirpusand Rynchospora occurring in North

America. By N. L. Britton (1892), . . . . . . . . HESS S cents.
Note on a Collection of Tertiary Fossil Plants from Potosi, Bolivia. By N.
Lo BriltoR TESHAY .1 55 wrosr 55is 0 AN e . . 25 cents.
New or Noteworthy North American Phanerogams, VI. By N. L. Britton
6 L P N B e O T e
Ranunculus repens and its Eastern North American Allies. By N. L.
Brithon 1808y, 2 5 o e T iy G iy ) e T
A Preliminary List of American Species of Zolygonum. By John K. Small
e e A . .25 cents,
A New Species of Listera, with Noteson Other Orchids. By Thos. Moro?g
. 25 cents.

G A e e A e X
The N.3 z%hmerican Species of Lespedesa. By N. L. Britton (1893), 25 cents.

An Enumeration of the Plants Collected by Dr. Thos. Morong in Paraguay,
1888-1890, By Thomas Morong and N. L. Britton, with the assistance of

Miss Anna Murray Vail (1892-1893), . . . 81.50

Further Notes on American Species of Po&gonum. By John K. Small
. 25 cents,

§ i T R S !
New ol:'5 )Noteworthy North American Phanerogams, VII. By N. L. Britton
. .25 cents.

Ctgntr?gx{t'ions to American Bryology, IIL.—Notes on the North American

Species of Orthotricium. By Elizabeth G. Britton, . 25 cents.
New Genera of Plants from Bolivia. By H. H. Rusby (1893), . 25 cents,
The Altitudinal Distribution of -the Ferns of the Appalachian Mountain Sys

tem. By John K. Small (1893), . . . . . . RS e e 25 cents,
Notes upojlrljvarious Species of Iridaceze and other Orders. By Thomas
25 cents,

O L ST et T e i S el T S LR by
Notes Ol;g the Flora of Southeastern Kentucky. By T. H. Kearney, Jr.

LT R Sh N T LG A G B G e S



No. 44. Contributions to American Bryology, IV. Notes on the North American
; Species of Orthotrichum—I1I1. By Elizabeth G. Britton (1894), . 25 cents.
No. 45. Studies in the Botany of the Southeastern United States, I. By John K.

Small (1894),.. . . y . .25 cents,
No. 46. Plants from Virginia, new to Gmys Manual Range with Notes on other
Species. By A. A. Heller (1894) . . . 25 cents.
No. 47. New or Noteworthy North American Phanerogam& VIIL By N. L. Brit-
ton (1894), . . . . «25cents.
No. 48. Contributions to American Bryolog}'» V._Notes on the North American

Species of Weissia (Ulota). By Elizabeth G. Britton (1894), 25 cents.
No. 49. A Study of the Scale-characters of the Northeastern American Species of

Cuscuta. By W. D. Matthew (1893), b . . 25 cents.
No. 50. A Study of the Genus Psoralea in America. By "Anna \Iurray Vail
: (1504), . - . 25 cents.
No. 51. Our Conceptmn of « Spemes as modified by the Doctrine of Evolution.
By N. L. Britton (1894), . . . .25 cents.
No. 52. Contributions to American Bryology, VI, Western bpecles ‘of Orthotrichum.
By Elizabeth G. Britton (1894), . . . . 25 cents,

No. 53. Newand interesting Species of 7%/ rronum By] K. Small (1894) 25 cents.
No. 54. Contributions to American Bryology, VII. A revision of the Genus ZZys-

comitrium. By Elizabeth G, Britton (1894), . . . . .25cents.
No. 55. The Genus Cassiz in N. America. By Charles Louis Pollard {1894) 25 cents.
No. 56. A Revision of the Genus Lec/ea.” By N. L. Britton (1894), . . 25 cents.
No. 7. New or little known Plants of the Southern States. By T. H. Keqrney, Jr.

(1894), . . . .25 cents.
No. 58. A Contribution to the Hlstory ‘of the Formation of the Lichen Thallus. By
Carlton C. Curtis (1894), . . . . . . . . 25 cents.
No. 59. Studies in the Botany of the Southeastern United States AL By John K.
Small (1894), . . . . . .25 cents.

No. 60. Contributions to the American Bryology, VIIL. A Revision of the Genus
Bruchia, with Descriptions of Types and one new Species. By Elizabeth

G. Britton (1894), . . . 25 cents.

No. 61. The Smilacez of North and Central America. By Thomas Morong (1894)
25 cents.

No. 62. A preliminary Revision of the Genus Za#Zyrus in North America. By
Theodore G. White (1894), . .« » . +38cCents,

No. 63. Two Species of Oxal/is. By John K. Small (1894) g . .25 cents.
No. 64. Notes on some of the rarer Species of FPolygonum. By ]ohn K. Small
(1894), . . . . . 25 cents.

No. 65. Some new Florida Plants. By T. H. Kearney, Jr [18 4), . . .25 cents.
No. 66. Two new Genera of Plants from Bolivia. By H, H. Rusby(thq.}, 25 cents.

No. 67. Family Nomenclature. By John Hendley Barnhart (1895), . . 25cents.
No. 68. A Revision of the North American Species of the Genus Cracca. By
Anna Murray Vail (1895), . . . . 25 cents.

No. 69. Contributions to American Bryology, IX. A Revision of the Genus Scou-
leriaz with Description of one New Species. By Elizabeth G. Britton

4, b P et . . 25 cents.
No. 70. Studies in the Bomny of the Southeastern United States, 111 By John K.
Small ( e e R e b T e . . 25cents.

No. 71. An Enumeratlon of the Plants Collected by Dr, Tm\othy E. Wilcox, U. S.
A. and others, in Southeastern Arizona during the years 1892—1894 By
N. L. Britton and T. H. Kearney, Jr. (l894), ..... . . 50 cents.
No. 72. Contributions to American Bryology, X. 1. The System:luc Position of
FPhyscomitrella patens. 2. On a Hybrid growmg with Aphanorkegma
scrrata Sull. 3. On a European Hybrid of Physcomitrella patens. By
Elizabeth G. Britton &895), . . 25 cents.
No. 73. Some new hybrid Oaks from the Southern States, By ]ohn K. Small

CIBO8), . s e oy | 7
The series as above listed will be suPphed for $10.

Copies of the Catalogue of Plants found in New Jersey (1889) by N. L. Britton,

may be had for $2. Address
PROF. N. L, BRITTON,

Columbia College,
NEW YORK CITY.



Second=Hand Books for Sale.

The following botanical works, owned mainly by the late Mr. Justus F. Poggen-

burg, are offered for sale by the Secretary of the Torrey Botanical Club at prices
considerably below those ordinarily charged. Purchasers are requested to order by
number, remitting the amount in advance to H. H. RUSBY,

222 West 132d Street, New York City,

Barton and Castle, British Flora Medica. Good. $2.00.
Beck, Botany of Northern and Middle States. 50 cts.

. Bertram, Flora von Braunschweig. Good. 50 cts.

. Botany.—Library of Useful Knowledge. Good. 25 cts.

- Buchenau, Flora von Bremen and Oldenburg. 50 cts.

- Buckley, A Short History of Natural Science. 50 cts.

. Cassel, Outlines of Botany. Good. 25 cts.

. Cooley, Easy Experiments in Physical Science. 50 cts.

. Darby, Botany of the Southern States. Fair. 73 cts.

. Darwih, Fertilization of Orchids by insects. $I.00.

. De Candolle and Sprengel, Elements of the Philosophy of Plants. 50 cts.
. Dewey, Rep. on Herbaceous Flowering Plants of Massachusetts. 50 cts.
. Eaton, Manual of Botany. Vol. 2 only. 50 cts.

. Eaton, Botany of N, A. Poor. $1.00.

. Emory, Mex. Bound. Surv. Vol. 1. Fair. $2.00.

s Mil. Rec. 1848. Poor. 50 cts.
Flint, Grasses and Forage Plants. 50 cts.

. Foster & Whitney, Lake Superior Land Dis. $1.00.
. Fremont, Exploring Expedition, Oregon and California, 1843-44. $1.00.
(L] L L L

' “ —-45. 50 cts.
T 1] “ ] 7 1] -5I. §0 cts.

. Freyburger, Organischen Drogen. 25 cts.

Fuller, Practical Forestry. Good as new. 75 cts.

Gould, Grasses and their Culture. Handsomely bound. Good. $1.00.
Green & Congdon Class Book of Botany. Good. 75 cts.

Hayden’s Surveys, 1870-71 (Montana). 2 vols. $1.00.

Henderson, Gardening for Pleasure. Good. 25 cts.
" o “ # Good. 25 cts.

. Hough, Am, Woods. 3 vols. New and in perfect condition. Each $5.co.

Hussey, Geographical Survey of Kentucky—Botany. Unbound, 30 cts.

80. International Scientists’ Directory for 1885, 1888 and 1889. 25 cts.
. Ives, Colorado River of the West. Good. §2.00.

. Johnson’s Botanical Teacher. 10 cts. .
. Leimbach, Deutscher Botanische Monatschrift, vol. 3, bound. Good. 50 cts.

. Lightfoot, Flora Scotia. 2 vols. Poor. $2.00.
. Lincoln, Mrs. Botany. Handsomely bound and very good. 25 cts.

. Lindley, Introduction to Botany. Fair. 75 cts.

1] i Good, B1.00.
Linney, Geographical Survey of Kentucky—Botany. Unbound. 50 cts.

. Luerssen, Grundzuge der Botanik. $1.00.

MacMillan, Metaspermae of the Minnesota Valley. $2.00.

. Marcy, Red River of Lousiana. $2.00. PRt

Martyn, Miller’s Gardeners’ Dictionary (1807). 4 vols. Good.

. Martyn, Language of Botany. 25 cts.

Naturalists’ Directory for 1888. 10 cts.
Pittonia. Partial set. Unbound. $3.00.

. Porcher, Resources of the Southern Fields and Forests. $4.00,
. Porter and Coulter, Flora of Colorado. $2.50.

Proc. Am. Ac. Arts and Sci. Several volumes. $2.00,
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125.
126.
131.
134
135.
130.
137.
138.
148.
150.
151,
152,
158,
164.
166,
i LW
ISg.
18s.
ng.

Provancher, Flora Capadienne. Poor. $1.00.
Rolfe & Gillette, Chemistry. 25 cts.
Rothrock, Rep. on the Bot. West of the 10oth Meridian. Good. $3.00.

Smith, James Edward. Botany. Good. 50 cts.
Steele, Fourteen Weeks in Astronomy. Good. 35 cts,
o & “ Zodlogy. Good. 35 cts.

L “ “ Geology. 33 cts.
o “ “ Chemistry. . Poor. 33 cts.

Key to Steele’s Sciences. 35 cts.

Torrey, Flora of New York. 2 Vols. Handsomely bound. Good. $14.
Trans. and Proc. of the Edinborough Botanical Society. Vol. 13. Good. 25 cts.
Trans. and Proc. N. Y. Aeademy of Sciences. Full set. $20.00.
Transactions of the Kansas Academy of Science. Vol. 12. Good. $1o.
Wilson, Jussieu’s Elements of Botany. 25 cts.

Young, Familiar Lessons in Botany. 25 cts.

Barton (Dr. B. S.), Elements of Botany. Vol. 1. 25 cts.

Hooker, Icones Plantarum. 4 vols., 1836. $4.00.

Paxton, Botanical Dictionary. 1868. §1.50.

Watson, Bibliographical Index. 1878. $1.00.

Endlicher, Enchirnidon Botanicum. 1841. $2.50.



THE HERBARIUM OF THE LATE DR. J. BERNARD BRINTON

... IS OFFERED FOR SALE. ...

It consists of nearly 10,000 species and varieties, mounted in
the best possible condition, having been renovated by Dr. Brinton
just a few months ago. They are all typical specimens, preserved
and mounted by himself. He was careful in his own collections,
and his exchanges were for the best only. It ranks among the
finest of private herbaria, and the individual or institution obtain-
ing it will be greatly enriched in botanical science.

His Binocular Microscope, Zentmayer's United States Army
Hospital Stand, 6 Eye Pieces, 6 Objectives, Camera Lucida, Para-
bolas, Polarizing Apparatus, etc., etc., is also offered.

Likewise, Microscopical Cabinet of personal construction and
Tryon’s Manual of Conchology, complete.

Address,
THEO. G. BRINTON,

755 CORINTHIAN AVE., PHILADELPHIA, PA.

CHARACEZ OF AMERICA.

The first fascicle of the Second Part of the Characex of America is
now ready. It contains descriptions of eight species of Nitella, as fol-
lows: NVitella opaca, Ag.; obtusa, Allen; montana, Allen; Blankin-
shipii, Allen ; Missouriensis, Allen; flexilis, Ag.; subglomerata, A. Br. ;
glomerulifera, A. Br., with fourteen full-page illustrations (eight litho-
graphic plates and six photogravures). These fascicles will be issued
from time to time as plates can.be prepared ; price of each part $1, the
actual cost, if the whole edition of 500 copies be sold. Address

T F. ALILEINN,
10 East 36th St., N. Y.

MEMOIRS

.. FROM THE ...

Department of Bdtany of Columbia College.

VOLUME 1.

A Monograph of the North American Species of the Genus
Polygonum. Quarto, pp. 178, 85 plates. Price, $6.00.

For copies address,

PROF. N. L. BRITTON,
COLUMBIA COLLEGE, NEW YORK CITY.



v LIS OFw . .

Pteridophyta and Spermatophyta of Northeastern North America.

A few copies in paper binding remain
unsold. " Price, g1.00.
EDITORS,

Torrey Botanical Club.

A COLLECTION

OF

South European [losses.

A large collection of the Musci of Southern Europe, including specl-
mens from Portugal, Spain, Southern France, Italy, Dalmatia, Turkey
and Greece, is offered for sale at the price of 20 Marks or 25 Francs per
century (selections 25 p. c. more) by

M. FLEISCHER (Rome, via. Sistina, 75 D.) and
Dr. C. WARNSTORF (Neuruppin, Prussia).

Botany by Correspondence

FoOrR BUSINESS MEN AS RECREATION.

Sets of Ferns for Schools and Amateurs. First issue nearly
ready, 20 specimens, $1.60. Postage 10 cents.

Cambridge Botanical Supply Co.,

CAMBRIDGE, MASS.

WILLIAM WALES, Fort Lee, N. ].,

MANUFACTURER OF

FIRST-CLASS MICROSCOPE 0BJECTIVES.

MICROSCOPES FURNISHED OF ALL MAKES—ZENTMAYER’S AlL-
WAYS ON HAND. INSTRUMENTS ORDERED IN NEW
YORK CITY SENT ON APPROVAL.

DISCOUNT TO COLLEGES.



ESTABLISHED 1851.

EIMER & AMEND,

MANUFACTURERS AND IMPORTERS OF

Chemicals and Chemical Apparatus,'

203, 207, 209 & 2t Third Ave,

Corner of 18th Street, . NEW YORK.

SOLE AGENTS FOR THE UNITED STATES
OF NORTH AMERICA, FOR
E. March’s Szline Chemical Stone
Ware.

Schleicher & Schuell’s Chemically
Pure and Common Filter Paper.

Doctor C. Scheibler’s Saccharome-
ters (Polariscopes).

Prof. joliy’s Specific Gravity Bal-
ances, etc.

Le Brun F. Desmontes & Co., of

Paris, Platinum.

H. Tronesdorff’s C. P. Chemicals.

SPECIALTIES »— Bacterioscopical Apparatus, Normal Graduated Glass-
ware, Porcelain from the Royal Berlin and Meissen Factories, Bohem-
ian and German Glassware, Filter Papers, Agate Mortars, Pure
Hammered Platina, Balances and Weights, Copperware, Bunsen’s
Burners and Combustion Furnaces, Apparatus and Chemicals for

Sugar Chemists.

LABORATORY OUTFITS

FOR

FERTILIZERS, ASSAYERS, UNIVERSITIES axpo COLLEGES,

GLaAss-BLowinG, ETcHING, GRINDING AND REPAIRING.

e



4+
»

PUBLICATIONS OF THE CLUB.

(r) THE BULLETIN.

This journal has been published consecutively since 1870, beginning with four
pages monthly, gradually increasing, until in 1894 over 45 pages mc}_nthly with
many full page illustrations were issued. The subscription price is $2 per annum.

Terms for England and the Continent of Europe, 10 shillings. Agents for
England, Messrs. Durau & Co., 37 Soho Square, London, England.

Back NuMmBeRs.—The BULLETIN was published from 1870 to 1875, inclusive
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The Biological Status of Lichens.

By ALBERT SCHNEIDER,

For reasons to be enumerated, our present knowledge of
lichens is very imperfect. Lack of attention is not the cause, as
the voluminous literature on the subject will testify. The refer-
ences, authentic and otherwise, number many thousands. It
would be an endless task to bring together all the monographs,
treatises, and especially the « fragments,” referring to lichens.
Lichenologists of ante-Schwendenerian time supposed that the
question of the true nature of lichens and their position in the
vegetable kingdom was permanently settled. Nothing was left
for them to do but to issue “fragments” describing presumably
new species and varieties. Collectors set to work in widely dis-
tributed and circumscribed areas to add their mite to the heap of
confusion. We all know that the ultimate aim of science is to
systematize; but no system can be formed from unknown mate-
rial, whatever it may be. A scientist’s first duty then is to study
(as far as possible) his material before attempting to classify it.
This careful studying of material is what the mass of lichenolo-
gists have heretofore failed to do. It is not my intention to enter
/into a historical review of lichenology, as that has already been
thoroughly done by Krempelhuber and others. With the above
introduction I shall now attempt to make somewhat clearer the
Present status of general lichenology.
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The epoch-making researches of de Bary, Schwendener, Bor-
net and others have conclusively demonstrated the dual nature of
the lichen structure ; that is, it consists of a colorless hyphal por-
tion homologous with certain filamentous fungi; and a green
celled portion homologous with certain low forms of algae. The
specific algal homologues have been pretty accurately studied out.
Concerning the specific homologues of the fungal portion our
knowledge is less accurate. But in regard to both symbionts
we are certain of their originally independent ancestral
forms. This theory of Bornet and Schwendener has from the
. very first met with strong opposition from nearly all lichenologists
(taxonomists, so called). Even a considerable number of phys-
iologists and -morphologists misconstrued evident facts with un-
scientific perversity, notably Itzigsohn, Famintzin and Baranetzky.
Even to this very day there are a number of lichenographers who
persist in ignoring or directly opposing Schwendener’s theory.
This is simply additional evidence of the correctness of the state-
ment “ None are so blind as those who do not wish to see.”

It would be useless to repeat the arguments based upon actual
experimentation which conclusively prove the correctness of
Schwendener's theory. There is, however, a question which
Schwendener and his immediate followers have almost unani-
mously answered wrongly and that is the question of the true
position of lichens in the vegetable kingdom. During the ante-
Schwendenerian time, beginning with the earliest periods, most
lichenologists looked upon lichens as autonomous structures,
though this conclusion had no scientific basis founded on mor-
phology and physiology. Their characteristic distribution and
marked macroscopic appearance were thought sufficient to make
them a distinct group. Schwendener assumed that lichens re-
sembled certain groups of fungi, both in structure and in their
manner of growth, and should therefore be classed under fungi as
ascolichenes and basidiolichenes. It is much to be regretted
that Schwendener did not see his mistake in time to avoid con-
fusion and unnecessary and unwarranted opposition to his theory.
I will frankly admit that I formerly thought it most expedient to
classify lichens as modified fungi. - But having since made a
special study of lichen morphology, I now consider such a pro-
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cedure both unscientific and impracticable. This idea is not
original with me, nor do I stand as its only advocate. Many of
the most recent scientific writers, notably Reinke, strongly up-
hold this view. I shall briefly consider lichens from the stand-
points of morphology and physiology to show that they can only
be treated as awutonomous structures having a phylogeny of their
own. I shall not consider it worth while to enter into word quib-
bling as to the meaning of « autonomy.” If such were my desire
I might well deduce good arguments to show that angiosperms
are not autonomons, that they are simply modified gymnosperms,
that gymnosperms are modified pteridophytes, pteridophytes
modified mosses, etc., finally having it reduced to a primal cell;
this cell could still be reduced to organic matter, and that to in-
organic matter, etc. I shall consider as autonomous any compre-
hensive group of organisms having morphological and physiologi-
cal characteristics differing from those of any other comprehensive
group of organisms; meaning by comprehensive group any col-
lection of allied individuals comprising natural species, genera and
families. I will first show w hy lichens cannot be classed as fungi.
The method of reproduction in lichens is wholly different from
that of fungi. It is true that lichen spores have a strong morpho-
logical resemblance to those of their probable homologues among
the fungi. Functionally they differ widely. They cannot be con-
sidered specific reproductive organs of lichens as they formerly
were of fungi, because they are not capable of developing into a
complete mature lichen or even a fungus. They will indeed de-
velop a mycelial network which will however not produce spores
unless associated with its symbiotic alga. They can only be
looked upon as degenerate reproductive organs of their fungal an-
cestors.  This degeneracy is the more marked as we ascend the
scale of lichen development. Taking one of the lower types, as
exemplified in Pyre nula,we find qpore organs having almost ty pical,
fungal characters ; that is, apothecia are prominent, paraphyses
distinct and numerous, spore wall rather thick and colored, spores
distinctly septate. These are the usual characters of fungal spore
organs. Considering some of the higher types as exemplified in
Parmelia and Cladonia, we find apothecia few or wholly wanting;
When apothecia are present the asci are feu in number, spore wall
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comparatively delicate and colorless, spores non-septate. There
is no doubt that lichen spores still play a pa#/ in lichen reproduc-
tion. Zhis can however only take place when the spore with the
spectfic algal symbionts are placed in a suitable environment. That
is, spores and algae must fall upon a spot where the algae can
maintain existence independently until such time as the spores
shall develop a mycelial network with haustoria with which to sur-
round the algae, thus forming the beginning of a new lichen thallus.
Should, for example, the spores with the requisite algae fall upon
a dry rock the algae would die, and if the spores should subse-
quently develop there would be no algae with which to form a
lichen. From this it is evident that lichen spores must be very
unreliable as assistants in lichen reproduction. From the very
nature of things, lichen spores are not true reproductive organs of
lichens, hence their tendency to degenerate.

The question whether lichen spores are sexual or asexual
products is still unsettled. The observations of Stahl in‘the case
of Collema microphyllum have not yet been verified. If his obser-
vations prove to be correct, then we may assume that lichen spores
are sexual products. I am, however, strongly inclined to believe
that Stahl's observations were probably erroneous. From numer-
ous examinations of so-called * spermagonia,” I believe them to
be parasitic fungi, of which the “spermatia” are the spores.
From a rather hasty comparative study it seems probable that
their homologues are to be found in Sepforia or allied genera.
For example, Septoria Speculariae presents the general morpho-
logical appearance of spermagonia. The fact that we readily re-
cognize Seploria as parasitic fungi lies only in the nature of things.
In case of Septoria the morphological and physiological contrast
between host and parasite is great, while in the case of spermago-
nia this contrast is only slight. No one would ever think of re-
cognizing Septoria Speculariae as the male reproductive organs of
Specularia perfoliata, upon which it lives. Such a suggestion
would certainly be highly ridiculous. Then why should sperma-
gonia of lichens be recognized as male reproductive organs, espe-
cially since no one has demonstrated that they play such a func-
tion? According to Wiesner, spermatia do develop a mycelium
which finally produces spermagonia. From this the true nature
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of spermagonia may safely be conjectured. To say the least, it
is certainly unreasonable to assume that spermatia will at one
time function as non-sexual spores, and at another time as male
sexual organs. Further investigations will reveal the true nature
of things. The sooner this is accomplished the better, as many
lichenologists have already made the deplorable mistake of consid-
ering spermagonia as important characters in lichen classification.
To classify plants according to the characteristics of the parasites
found upon them would certainly be a questionable procedure in
modern taxonomy.

Other characteristics which distinguish lichens from fungi are
the presence of various chemical compounds, notably lichenin,
which is never found in fungi.

Characteristics which distinguish lichens from fungi also distin-
guish them from algae. There is certainly less similarity between
an alga and a lichen than there is between a fungus and a lichen,
though several attempts had been made to classify them as algae.
In general it may be stated that lichens resemble algae only in so
far as the algal symbiont resembles algae. The dZfferences will be
brought out in the discussion of those characters which separate
lichens from both algae and fungi. For convenience sake I wil!
separate these characters into morphological and physiological.
These are the characters which fully establish the autonomy of
lichens.

MORPHOLOGICAL.

Lichens,_macroscopically considered, have such a peculiar ap-
Pearance that the most superficial observer is naturally led to
suppose that they form a group by themselves. They are found
in places where neither alga nor fungus can exist alone. Especially
Peculiar is their ability to resist low temperatures. Freezing only
checks their growth. A temperature of —40 © C. does not kill them.
Such crude observations are however not sufficient to establish
their individualism.

The lichen thallus is of special interest to the morphologist
since this structure is typically lichenological. It always consists
of the hyphal and algal symbionts. The algal symbiont is usually
more centrally located, being surrounded by the hyphae of the
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fungal symbiont. Three types of lichen thallus may be recognized,
namely, the crustaceous, the foliaceous and the fruticulose. The
crustaceous type is the most rudimentary and cannot be said to
to have even a dorsiventral structure, though one would naturally
expect this from the nature of things. The lower surface differs
only in having more numerous extended hyphal filaments to en-
able it to adhere more firmly to the substratum as well as to take
up soluble food materials. The second type already indicates a
considerable advance in the evolution of the lichen thallus. Itis
typically dorsiventral. Dorsal and ventral layers are semi-cortical
in structure ; that is, the hyphal cells are closely united and have
only few air passages. Between these two layers is a layer
of loosely interwoven hyphal tissue in which are imbedded the
algae. From the lower surface extend the rhizoids. On the
upper are found the apothecia (with exceptions, example, Nep/iro-
mizunt) and soredia, besides the so-called * spermagonia” and oc-
casionally accidental fungal and algal parasites. The third type
(as exemplified by the vertical thallus of Cladonia and Zhamnolia)
shows a typical radial structure. Numerous examples showing
the gradual gradation from the dorsiventral to the radial type can
be found. In the radial type there is an outer semi-cortical layer,
which usually differs from that of the dorsiventral cortical layer
in that it is more compact. The fungal cell walls have become
somewhat gelatinized and adhere very closely. Next to this layer,
on the inside, is the layer of loosely interwoven hyphae containing
the algae. The third and innermost layer consists of longitu-
dinal closely united hyphae. Sometimes this thallus is hollow in
the center, sometimes solid, containing a central core of closely
united longitudinal hyphae.

Soredia are also typical lichen structures. They are very
numerous in the higher forms of lichens (example, Parmelia sore-
diata), and are found on the dorsal surface of the thallus, more
frequently near the margin. Each soredium is in reality a miniature
thallus. It is usually spherical in form, the outer layer consisting
- of closely united hyphal cells; the central portion consists of algal

cells and loosely interwoven hyphal filaments. Soredia contain
all the elements necessary for the development of a new lichen.

From what has been stated above, apothecia can not be looked
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upon as typical lichen structures, yet their morphology is of great
importance in the consideration of lichen evolution and classifica-
tion. Some of the changes in apothecia indicating a probable
higher or lower stage of development have. already been referred
to. AsI intend to consider these changes more particularly in
a future paper on lichen classification, I shall at present omit
further discussions. I shall now briefly consider the physiological
characters which distinguish lichens from both fungi and algae.

PHYSIOLOGICAL.

In their method of growth lichens stand alone. The two
symbionts form a microcosmos which is enabled to perform the
necessary life functions which were originally inherent in both,
and in addition they have acquired new characteristics during their
phylogeny as lichens, which unmistakably stamp them as autono-
mous structures. . As a unit they can now exist where neither sym-
biont could exist alone. In spite.of this intimate mutualism, it
is not at all likely that the fungal symbiont is w/olly dependent
upon the algal symbiont for its food supply. For example,a
lichen spore may develop to a considerable extent as a sapro-
Phyte upon decaying wood, humus, and other dead organic mat-
ter; nor is it at all likely that a.lichen can develop upon purely
inorganic matter, as, for example, pure quartz crystals. Of course,
the spore, with the requisite algae or a soredium, has bound up
within itself a certain amount of extra food material, which enables -
development to begin in the absence of all organic matter. The
mycelial network then forms a structure for collecting within its
meshes organic substances, carried to it by air and water currents;
this allows growth to continue. No amount of food supply will,
however, allow the fungal symbiont to mature without its algal
symbiont, excepting perhaps the lowest forms. Thus we see that
mutualism of fungus and alga is necessary to form a lichen,
The fungal symbiont, considered by itself, still retains its ancestral
function as a saprophyte ; in addition it has acquired the habits of
a semi-ob]igative parasite upon its algal symbiont. The algal
symbiont, which has the function of chlorophyll-bearing plants in
general, that of assimilating carbon, must be looked upon asa
facultative parasite, since it can exist and mature independently of
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its fungal symbiont. This has been repeatedly demonstrated ex-
perimentally, Considered as a unit, the fungal portion of the
lichen supplies the algal with water, the necessary mineral sub-
stances, N., O. and H., from the underlying substratum and air.
The algal symbiont as a result of this unusual supply of food ma-
terials, forms an extra amount of carbon and nitrogenous com-
pounds, which is assimilated by the fungal symbiont. Thus it
is seen that the benefit derived from this association is mutual.
The term “ mutualism,” proposed by Tubeuf, is very appropriate
and may well supplant the equally correct but more complex ex-
pression “ mutualistic symbiosis,” proposed by Frank.

Reproduction by means of soredia stands without a parallel
in the vegetable kingdom. They are of course asexual, and are
formed in the algal zone of the lichen thallus by the symbiotic
association of algae and hyphae. They may be designated as
mutualistic brood buds. They are really vegetative reproductive
organs, and on that account the objection may be raised that they
are not true reproductive organs. I shall not here enter into a
discussion on the ultimate difinition of reproductive organs. The
fact remains that soredia alone contain the necessary elements for
Jorming a new lichen. There is no doubt that the great majority
of lichens are reproduced from soredia; in fact, this is the only
means of reproduction in some species. The outer semi-cortical
hyphal layer of soredia enclosing the algae maintains a sufficient
-degree of moisture to enable them to lie dormant for a long
period of time, or until conditions are suitable for their develop-
ment. They are certainly far more reliable than spores (associa-
ted with the necessary algae) as reproductive organs. In fact, as
Reinke has indicated, lichen reproduction by the aid of spores is
in most respects similar to reproduction by means of soredia. In
Endocarpon pusillum, for example, some of the algae are ejected
and with the spore adhere to the mucilaginous spore wall, thus
forming a sort of soredium in which the spore represents the
fungal element. If the algae are not ejected with the spores, the
chances for developing a new lichen must indeed be slight, for
reasons already given.

In my opinion sufficient reasons have been given why lichens
cannot be classed with fungi, much less with algae, and must



197

therefore be considered as an independent group. Based upon
morphological and physiological considerations this group would
naturally belong midway between fungi and algae.

In conclusion I shall offer a few suggestions on the probable
origin and phylogeny of lichens. There is little doubt that vari-
ous subdivisions of lichens indicate a polyphyletic origin. Of
this polyphylogeny either one or all of several forms may have
occurred. For example, in ascolichenes, a certain fungal type may
have (during its phylogenyas a lichen symbiont) become so modi-
fied by its symbiosis with a given algal type, as to enable it to as-
sociate with other algal species; or it may be that the same algal
type became adapted to one or even several fungal types. As to
what the conditions actually were we are at present scarcely able
to say. Of one thing we are, however, certain and that is that a
lichen is the result of the mutualistic association of a fungal and
an algal type.. Though in general I agree with Reinke as to the
origin of lichens, yet I am not so ready to assume (theoretically)
that Collena represents the oldest lichen type. Collemna is the re-
sult of the symbiotic association of the alga Nostoc with some
fungus whose ancestral type is not definitely known. The mass
of the lichen structure consists of the alga. As compared with
some other lichens the following are some of the reasons why
Collema does not represent the lichen prototype: I. The alga
has undergone considerable change by way of adapting itself to
new environments. Originally it was no doubt accustomed to a
high degree of moisture (as is its present homologue, Nostoc com-
mune), while in its present form as a lichen it is able to exist on
tree trunks, rocks, etc., as most other lichens. 2. Its thallus
shows a considerable degree of differentiation, as exemplified in
the closely allied genera Hydrothyrio, Polychidium, Leptoguim and
Mallotium, 3. Spores have probably become considerably degen-
erated as indicated by their thin colorless walls, and in many
cases indistinct septac. As a rule apothecia are few, though there
are exceptions to this. 4. Soredia, though not numerous, are more
frequently present than in many other lichen forms.

The above are the main reasons why Collema is perhaps not
the prototype of lichens. In my opinion the true prototype of
lichens is perhaps to be found in those structures which were for-
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