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ALcAL works published during the past sixty-five years contain
short lists of Oscillatoriaceae from southern Massachusetts,” the
chief among which are those of Farlow, Marine Algae of New England
(1891); Collins, RHODORA 2: 41-52 (1900); Davis, Bull. U. S. Bur.
Fish. 1911 (2): 795-833 (1913); Taylor and Hazen in Lewis, RHODORA
26: 211-215 (1924); and Croasdale, Fresh Water Algae of Woods Hole,
M assachusetts (1935). Other shorter papers are referred to in the
list of species below. A small number of preserved specimens from
the region has been distributed by Farlow, Anderson & Eaton in
Algae Am. Bor. Exsiccatae and by Collins, Holden & Setchell 1n
Phycotheca Boreali-Americana. These exsiccatae, the specimens upon
which previous reports have been based, and other material cited in
the present paper have come chiefly from the vicinity of Woods Hole.
The freshwater algal habitats of this area are described by Fogg,
Ruopora 32: 147ff (1930), and by Croasdale, ibid.; the marine and
brackish habitats by Davis, ibid. 1911 (1): 443-544 (1913), and by
Tavlor, Marine Algac (1937).

The comparative morphology of the group, first treated critically
by Thuret, Ann. Sci. nat. VI Bot. 1: 372-382 (1875), and further
elaborated in a series of papers by Bornet, Thuret, Flahault, and
Gomont, is summarized in a lucid manner in the introduction to

1 Contribution from the Osborn Botanical Laboratory of Yale University and the
Department of Botany, Marine Biological Laboratory.

* The Myxophyceae of Nantucket County will be treated in a separate publication
and are therefore not referred to in the present paper. For a similar reason, the genus
Plectonema Thur. ex Gom. is omitted here.
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Gomont’s ‘Monographie des Oscillariées,”t Ann. Sci. nat. VII Bot. 15:
263-368; 16: 91-264 (1892). Recent work i1s reviewed by Geitler,
Rabenh. Kryptogamen-Fl. 14 (1930-32). These authors make clear,
among other things, that most species can be recognized with rea-
sonable accuracy only when the organisms are found in non-hormogo-
nial masses of considerable size and relatively pure state. Such
determinable plant-masses, 1t 1s argued, develop only under certain
limited combinations of physical, chemical, and biotic conditions; as
these conditions change, the plant-mass may pass into the hormogo-
mal state or disappear entirely. The determinable state may persist
tor a single day, or throughout a season, or even longer. The de-
seriptions for taxonomic purposes will apply, therefore, only to the
brief period of the life history during which the plant-mass is not in
the hormogonial or dispersed states. In the species which he treated,
Gomont attempted to define the limits of variation of each character
during this determinable state: color and form of plant mass; color,
diffluence, lamination, size, and reaction to chlor-zinc-iodine of the
sheath; habit of the filaments and trichomes; shapes of apices of the
trichomes; the degree of thickening of the outer wall of the apical
cell; cell measurements; color and granulation of the protoplasm; and
nature of the cross-walls. The recent literature contains frequent
expressions of doubt as to the taxonomic importance of certain of the
more variable characters referred to above. Such doubt in some cases
may be well founded; in other cases it may be due to the lack of
famiharity with the species concerned. It is to be regretted that
these limits of variability have not yet been studied by pure culture
methods; on the other hand, though such characters are generally
regarded as extremely inconstant in other groups of plants and
animals, 1 must confess myself unable except in rare instances to
enlarge upon the limits of variability as described by Gomont.

For permanent preservation of the characters mentioned above,
drying the material as quickly as possible without the aid of heat is
recommended. The best preparations are secured when the material
1s reduced to the dried condition in the open air (in front of a shaded
open window or electric fan) within an hour after it has been lifted
from its habitat. In so drying, the shapes of the cells and even the
protoplasmic characters of color and granulation are preserved.

' The International Botanical Congress of Vienna in 1905 established Gomont's
‘Monographie’ as the point of departure for nomenclature in the Homocystineae.



1938]  Drouet,—Oscillatoriaceae of Southern Massachusetts 223

Mounts duplicated upon mica (or glass) and paper are to be preferred.
Formalin, even in such low concentrations as 29, by volume in water,
often produces granules and vacuoles not evident in the living pro-
toplasm and seldom allows the original color of the plant mass or of
the trichomes to be retained. If material preserved in formalin 1s
dried in the preparation of herbarium specimens, such essential
characters as size and shapes of cells are often sacrificed also, especially
in the unsheathed forms. There are indications that preservation 1n
liquid media affects the capacity of the sheath to react with chlor-
zinc-iodine. Preserving fluids containing alcohol, acetic acid, glyc-
erine, and salts of copper render most material valueless for taxo-
nomic purposes.

For obvious reasons, citations of specimens in the hst below have
been restricted to herbarium material. The location of specimens in
herbaria is indicated by means of the following abbreviations: D, my
personal herbarium; F, Farlow Herbarium of Harvard University;
Mo, Herbarium of the Missouri Botanical Garden; N, New York
Botanical Garden; P, Herbarium of the University of Pennsylvania;
S, Naturhistoriska Riksmuseet, Stockholm; T, Herbarium of Wm.
Randolph Taylor; W, Herbarium of the Marine Biological Laboratory;
Y, Herbarium of Yale University.

The keys presented here are admittedly cumbersome, but 1t 1s
hoped that they will enable the worker to determine with accuracy
whether or not his material can be placed in a species treated. 1 have
not hesitated, wherever such a procedure seemed desirable, to 1n-
corporate literal translations of parts of original descriptions into the
key. The term ‘cell’ is used throughout the paper as an English
equivalent of Gomont’s articulum, and ‘cross-wall’ an equivalent of
Gomont’s dissepamentum.

I am grateful to members of the staffs of the Osborn Botanical
Laboratory, the Marine Biological Laboratory, the IFarlow Herbarium,
the New York Botanical Garden, and the Department of Botany of
the University of Missouri for their generous cooperation during this
work:; to Prof. ’Abbé P. Frémy, Prof. L. Geitler, and Dr. G. Huber-
Pestalozzi for comparing various specimens with authentic Kuropean
material; to Prof. Wm. Randolph Taylor, Dr. Hannah T. Croasdale,
Mr. Earl T. Rose, Prof. George J. Hollenberg, Prof. G. W. Prescott,
Mr. C. M. Palmer, Mr. G. T. Velasquez, and many others cited as
collectors of specimens here, who placed their collections at my dis-
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posal and rendered numerous other courtesies; and to Prof. Taylor,
Prof. A. W. Evans, and Prof. G. E. Nichols for suggestions concerning
the manuscript during its preparation. Much of the work was pur-
sued at Yale Umiversity with the aid of the Theresa Seessel Research
Fellowship.

KEY TO GENERA

I. Trichomes more than one within the sheath; sheaths typi-
cally closed at the apices.................... Tribe I. VAGINARIEAE
A. Trichomes few (1-5, rarely more) and loosely aggregated
within the sheath
1. Plant-mass aerial, subaerial, or submersed, compact,
in some species impregnated with caleium carbonate
or other foreign substances; sheaths hyaline or
colored, in many species coloring blue when treated
with chlor-zine-iodine, definitely delimited, often
lamellated, in most species not mucous; trichomes
REVEE GRDIEREE. o i 5 s ovr.s i ind 5.5 5000 5 S ol 5 b petirid B Schizothrix
2. Plant-mass submersed or subaerial, mucous; sheaths
always hyaline, never coloring blue when treated
with chlor-zine-iodine, broad and often conspicu-
ously lamellated, often entirely diffluent; trichomes
attenuate and truncate or capitate at the apices. . . . Hydrocoleum!
B. Trichomes numerous and closely aggregated within the
sheath.—Plant-mass submersed, subaerial, or aerial,
compact or gelatinous; sheaths always hyaline, in our
species not coloring blue when treated with chlor-
zinc-iodine, mucous and often entirely diffluent; trich-

omes rotund, attenuate, or calyptrate at the apices. ... Microcoleus
II. Trichomes solitary within the sheath or without evident
sheaths; sheaths not closed at the apices. ... .. .. Tribe II. LYNGBYEAE

A. Plant-mass sufficiently coherent (in most species) to re-
main intact when lifted from its habitat; trichomes
surrounded by evident sheaths or amorphous jelly

1. Plant-mass characteristically submersed, rarely sub-

aerial; sheaths definitely delimited, often lamellose,

becoming mucous and diffluent only (if at all) in the
BOPIGORORIAL BEALE . . - ¢ 50k 05,7 i'5snle aisie o as o S d b bvindof i Lyngbya®

2. Plant-mass aerial or subaerial, the interwoven and

contorted filaments forming a compact stratum,

from the surface of which arise upright or repent

bundles of filaments; sheaths in the stratum distinet

and never confluent, in the fascicles often mucous

and confluent; trichomes never capitate with an en-
larged apical cell, in some species calyptrate . .. ... .. Symploca®

I Species of Hydrocoleum, especially the marine forms, are often misplaced in the
genera Symploca, Phormidium, and Oscillatoria.

: Symploca Muscorum and Phormidium ambiguum, when growing submersed, often
produce distinctly lyngbyoid masses. Species of Plectonema, Scyvtonema, Tolypoth-
rix, and Hapalosiphon, observed in unbranched or anheterocystous states, have
often been confused with species of Lyngbyva.

¢ If submersed, the plant-mass is a compact stratum or gelatinous mass of contorted
filaments the sheaths of which are definitely delimited and seldom mucous. Lyngbya
aestuarii when growing subaerially often produces upright fascicles from the stratum
(f. symplocoidea Gom.). Species of Schizothrix, Fischerella, Scytonema, Tolypothrix,
and Hapalosiphon produce similar fascicles under subaerial conditions.
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3. Plant-mass submersed, subaerial, or in a few species
aerial, compact; sheaths characteristically partially
or wholly confluent into an amorphous jelly which
in some species is impregnated with caleium carbon-
ate or other foreign matter; trichomes not more than
12 x in diameter, in several of the more common
species capitate with an enlarged apical cell. . . . . ..

B. Plant-mass mucous, rarely remaining intact when lifted

from its habitat, submersed or subaerial; trichomes
without evident sheaths or amorphous jelly

1. Trichomes not regularly and permanently spiraled

throughout their entire lengths, always articulated

(eross-walls evident without the application of

stains or reagents), in many species straight, or vari-

ously curved and contorted, or spiraled at or for a

short distance behind the apices. . .. ..............

2. Trichomes more or less regularly and permanently
spiraled throughout their entire lengths, conspicu-

ously articulated, not evidently so, or not at all. ..

VAGINARIEAE

Gom. ex Ann. Sci. nat. VII Bot. 15: 290 (1892).

SCHIZOTHRIX Kiitz. ex Gom., ibid. 292 (1892). Hypheothrix Kiitz.
ex Kirchn., Schizophye. 67 (1900). Symplocastrum (Gom.) Kirchn.,
1ibid. 68 (1900). Inactis Kiitz. ex Kirchn., loe. cit. (1900).—The four
subgenera are separated from each other according to the habit of the
plant masses and the color of the sheaths. No specimens of the sub-
gen. Inactis Gom. have appeared in the collections examined. It 1s
to be expected that further collecting will discover a number of as yet
unreported species of Schizothrix in the southern Massachusetts flora.

I1.

KEY TO SPECIES

. Small plants, aquatic, subaerial, or aerial, with prostrate

habit of growth, filaments in which false branching is not

common, and hyalinesheaths. .. ...........c... . ......

Phormaidium

. Oscillatoria

. Spirulina

Subgenus 1.

HyparEOoTHRIX (Kiitz.) Gom. ex Ann. Sci. nat. V1I Bot. 16: 306 (1892).

Stratum almost fragile, blue-green, never incrusted with

lime; filaments closely interwoven, lower portions un-

-branched and straight, upper portions falsely branched,

the branches tortuous in habit; sheaths usually firm, erose
at the margins, acuminate at the apices, in the lower por-
tions wide and lamellose, coloring blue when treated with
chlor-zine-iodine; trichomes few within the sheaths, often
single in the false branches, 1.5-3 ux in diameter, con-
stricted at the cross-walls; cells up to 5 u long; apical cell

RORLBCODNROAE: . <. v v vniv s Cwmiins § oon SR S B e
Subaerial or aerial plants with filaments ascending in erect

symplocoid fascicles from a prostrate stratum, the sheaths

S, arenaria

BIWATE DVAHIG - i o o050 005 st s e T Subgenus 11.

SYMPLOCASTRUM Gom., ibid. 314 (1892).

Stratum indefinitely expanded, blackish or olive-green;

filaments in the basal stratum tortuous and intermeshed,
in the fascicles more or less straight, erect, parallel, di-
chotomously and appressedly false-branched; fascicles
rigid, spiniform, erect, to 3 em. or more high; sheaths
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cylindrical, firm, lamellose, erose or smooth on the mar-
gins, acuminate at the apices, coloring blue when treated
with chlor-zine-iodine; trichomes pale blue-green, few or
solitary within the sheath, parallel, evidently constricted
at the cross-walls, 3-6 u in diameter; cells subquadrate to
twice as long as wide, 4-11 u long; protoplasm coarsely
granular; apical cell truncate-conieal....... ... .......... S. Friesii
III. Plant mass terrestrial or rarely aquatie, a prostrate stratum
from which, in several species, arise erect or repent sym-
plocoid fascicles;sheaths of mature filaments colored. . . . . Subgenus I11.
CHromo81PHON Gom., ibid. 318 (1892).
Stratum indefinitely expanded, dark violet or brownish;
filaments more or less elongate, subdichotomously and
falsely branched, the branches divaricate, much con-
torted below, more or less parallel and agglutinated into
tortuous repent fascicles above; sheaths brown- or
purplish-red, with acuminate hyaline apices, firm, very
wide and conspicuously lamellose, irregular or erose on the
margins, coloring blue when treated with chlor-zine-
iodine; trichomes pale blue-green, often more or less
numerous within the sheath, in most collections con-
stricted at the cross-walls, 6-8 x in diameter; cells sub-
quadrate to twice as long as wide; protoplasm coarsely
granulose in all exeept the apiecal cell; apical cell conical,
OB - VOEY BOUNOIY B« o iss ivins 5 4 dis Buisisstis oS araim oud S. purpurascens

SCHIZOTHRIX ARENARIA (Berk.) Gom., Ann. Sci. nat. VII Bot. 15:
312, pl. vin, f. 11, 12 (1892). S. Friesir of Croasdale, Fresh Water
Alg. Woods Hole, Mass., 21 (1935), in part, not Gom.—Fug. 1. This
1s an apparently frequent alga of denuded soil. Smith in Fresh-water
Algae of the Unated States (1933) does not cite the species for the United
States, though Gomont, 1bid. 313, mentions a specimen collected by
Setchell in this country. Specimens seen: FALMOUTH: on denuded
ground at south end of Park Street, Woods Hole, Drouet 1929, 25 Aug.
1936 (D, I, S, T, Y); clay bank near entrance to Gansett Estate,
Woods Hole, Drouet 1217, 5 Aug. 1934 (D, W); on clay bank, side of
road to Quisset, (. T'. Moore, 20 July 1898 (W).

SCHIZOTHRIX FRrIEsIT (Ag.) Gom., Ann. Sci. nat. VII Bot. 15: 316,
pl. ix, f. 1, 2 (1892); Croasdale, Fresh Water Alg. Woods Hole, Mass.,
21 (1935), in part. S. Purcelliz W. R. Taylor,! Proc. Acad. Nat. Sei.
Phila. 80: 91, pl. 12, f. 7-9 (1928). Symplocastrum Brittoniae Gardn.,?

L ] interpret the Type of this species in the Herb. W. R. Taylor, BRITISH COLUMBIA :
red surface mud from nearly dried pool, parkland, Canon Creek near Golden, W. R.
Taylor, 2 Sept. 1923, as the juvenile state of S. Friesii. The typical symplocoid
habit is not developed, but the filaments differ in no other respect from the authentic
material of S, Friesii cited here.

* A study of the ryrE in the Herb. New York Bot. Gard. and an 1sorypPe in my own
herbarium, puerTOo RICO: summit of El Yunque, Catalina-Yunque Trail, Luquillo
Mountains, E. G, Britton 7648, 23-26 Feb. 1923, shows that, in spite of word to the
contrary in the original description, the apical cells are conical and the sheaths are
laminose, as in the authentic Gomontian specimens of S. Friesii cited here. On the
average, in a large number of trichomes seen, the cells are no longer than those seen in
S. Friesii. The errors in the description apparently arose from the poor state of
preservation of many trichomes in the upper portions of the fascicles.
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New York Acad. Sci., Sci. Surv. Porto Rico 8(2): 287, pl. 2, f. 11
(1932). Authentic material: Desmaz., Pl. cryptog. France, éd. 1,
1971 (F); Rabenh. Alg. 394 (F), 492 (T), 2364 (T), 2445 (T).—Infre-

quently encountered on soil and mosses in shady woods and along
paths. Two specimens: FaLmMouTH: Fay’s Woods, Woods Hole, W’
G. Farlow, July 1889 (F); earth by roadside, Nobska Woods, J. E.
Humphrey, 22 July 1896 (W).

SCHIZOTHRIX PURPURASCENS (Kiitz.) Gom., Ann. Sci. nat. VII
Bot. 16: 320, pl. ix, f. 6-8 (1892). Authentic material: Rabenh. Alg.
851 (N).—Two collections, the var. cRUENTA (Lespin.) Gom., ibid.
321: rarmoutH: Town Playground, Woods Hole, Drouet 2173, 30
Aug. 1937 (D, S). TIsBURY: subaerial in a springy meadow at upper
end of Lake Tashmoo, Drouct 1902, 21 July 1936 (D, F, S, T, Y).

HYDROCOLEUM Kiitz. ex Gom., Ann. Sci. nat. VII Bot. 15: 332
(1892). Huydrocoleus Forti, Syll. Myxophye. 315 (1907); Tilden, Minn.
Alg. 1:134 (1910); Geitler, Rabenh. Kryptogamen-FI. 14: 1146 (1932).
—Though Kiitzing, Phycologia generalis, 196 (1843), originally pro-
posed this genus as Hydrocoleum and his orthography has been per-
petuated by its use in Gomont’s ‘Monographie,” the masculine form
of the name as written by Forti has been continued in no small part of
the recent literature. The forms here considered are all marine plants
of rather large dimensions. No specimens of freshwater species from
southern Massachusetts have yet been seen.
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KEY TO SPECIES

I. Plant-mass epiphytic on larger marine algae or growing on
rocks in quiet salt water; trichomes usually less than 15 u
in diameter.—Plant-mass greenish or almost black, slimy,
in mucous clumps on larger marine algae or in gelatinous
strata on rocks; filaments parallel, often falsely branched;
sheaths broad, mucous, acuminate or open at the apices,
under certain conditions entirely diffluent; trichomes
yellowish-green or blue-green, many within the sheath at
the base of the filament, few in the branches, not con-
stricted at the cross-walls, 8-16 (usually 9-11) x in diam-
eter; cells 1/3-1/6 as long as wide, 2.5-4.5 u long; cross-
walls granulated; apex of trichome attenuate-trunecate. . H. lyngbyaceum

II. Plant-mass subaerial or aquatic, usually in brackish or quiet
salt water; trichomes more than 15 x in diameter.

A. Plant-mass brownish or greenish, forming gelatinous ex-
pansions on floating algae or subaerial on sand or other
algae; sheaths very mucous, often entirely diffluent;
trichomes pale green or brownish, not constricted at
the cross-walls, 14-21 (usually 17-19) x in diameter;
cells 1/3-1/6 as long as wide; ecross-walls granulated;
apex of trichome briefly attenuate-truncate. .. ....... H. glutinosum

B. Plant-mass brownish or blackish, phormidioid, mucous,
or in drying almost chartaceous, indefinitely expanded,
never caespitose, usually covering floating algae or
aquatic plants in brackish water, sometimes subaerial;
sheaths at first subamorphous, hyaline, thin, soon en-
tirely diffluent; trichomes brownish or blue-green, not
constricted at the cross-walls, 24-35 (usually 25-30) u
in diameter; cells 1/5-1/8 as long as wide; cross-walls
granulated; apex of trichome briefly attenuated, the
apical cell bearing a hemispherical calyptra.......... H. Holdenvi

HyDprOCOLEUM LYNGBYACEUM Kiitz. ex Gom., Ann. Seci. nat. VII
Bot. 16: 337, pl. xii, . 8, 9, 10 (1892); Setchell, Erythea 4: 89 (1896),
Phyc. Bor-Amer. 65: 204 (1896); Collins, Ruopora 2: 42 (1900);
Davis, Bull. U. S. Bur. Fish. 1911(2): 797 (1913); Tilden, Minn. Alg.
1: 136 (1910). Authentic material: Crouan, Alg. mar. Finistére 3:
325 (F).—The typical variety occurs as greenish or blackish gelatinous
masses on Ascophyllum, etc. in quiet salt water. Specimens seen:
FALMOUTH: on Ascophyllum, Ram Island flats, Woods Hole, M.
Poole, 17 Aug. 1936 (D, F, S, T, Y); Penzance Point, Woods Hole,
W. A. Setchell & W. J. V. Osterhout, 30 Aug. 1894 (W): Woods Hole,
I. Holden, 18 Aug. 1894 (F); on Ascophyllum nodosum, Wood’s Hole,
W. A. Setchell, 14 Aug. 1904 (Phyec. Bor.-Amer. 204, W, T, Y).
GOSNOLD: south shore of Penikese Island, .J. . Poole & Drouect, 7
July 1930 (D).

HYDROCOLEUM GLUTINOSUM (Ag.) Gom. ex Ann. Sci. nat. VII Bot.
16: 339 (1892); Collins, RHODORA 2: 42 (1900); Davis, Bull. U. S. Bur.
Fish. 1911(2): 797 (1913). Lyngbya nigrescens var. major Farlow,
Mar. Alg. New Engl, 35 (1891), Alg. Am. Bor. Exs. 1:47. L. acstuari
f. limicola of Collins, Phye. Bor.-Amer. 29: 1402 (1907), in certain
specimens, not Gom. Oscillatoria margaritifera of Taylor and Hazen
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in Lewis, RHopOoRrRA 26: 212, 215 (1924), in part, not Kiitz. ex Gom.
Authentic material: Crouan, Alg. mar. Finistéere 3: 328 (F).—Fuyg.
2. The typical variety 1s commonly found in blackish-green or
brown sheets on sand or on algae floating 1in quiet salt or brackish
water. This species and the next are often confused with Osecullatoria
margaritifera and O. Bonnemaisonit, which they resemble superficially.
Phye. Bor.-Amer. 1402 is represented in the Herbarium of Yale
University by an excellent specimen of H. glutinosum, and in the
Herbarium of the Marine Biological Laboratory by typical Lyngbya
aestuarii. Specimens seen: EASTHAM: on mud of a salt marsh, Bay
shore, F. S. Collins, 10 Aug. 1897 (Phyec. Bor.-Amer. 1402, Y [not W)).
FALMOUTH: on Vaucheria floating in Gardiner’s Ditech, Woods Hole,
Drouet 1917, 17 Aug. 1936 (D, F, S, T, Y); Wood’s Holl, W. G. Farlow,
1875 (N); ad Zosteram et algas mortuas, Wood’s Holl (Alg. Am. Bor.
Exs. 47, F, Y); Gardiner’s Ditch, Woods Hole, Anon., 15 July 1931
(W); West Falmouth, F. S. Collins (F); in masses of dead floating
Zostera and algae, Woods Hole, . G. Farlow, Aug. 1875 (F). Gos-
NoLD: Botanical Survey of Penikese Island, 24 July 1923 (W).
HyprocorLeum HorpeEnimt Tilden, descr. emend. /. Holdenu
Tilden, Raopora 3: 254 (1901); Minn. Alg. 1: 137 (1910); Forti,
Syll. Myxophye. 319 (1907); Geitler, Rabenh. Kryptogamen-FlI.
14: 1147 (1932). H. majus Holden, Ruobora 1: 197, pl. 9, f. 7,
8 (1899), Phyec. Bor.-Amer. 13: 602 (1899); Collins, RHODORA 2:
42 (1900); not Martens. Oscillatorra margaritifera of Collins, Phyec.
Bor.-Amer. 1708a, b (1911), not Kiitz. ex Gom. 0. Bonnemaisonu
of Collins, 1bid. 1707e (1911), not Crouan ex Gom. Stratum luteo-
fuscum vel nigro-viride, phormidioideum, mucosum aut siccante fere
papyraceo-chartaceum, indefinite expansum, haud caespitosum, vulgo
algas majores et alias plantas aquaticas tectans, nonnumquam ad
littora arenosa intra limites fluctuum maris subaeriale; vaginis initio
subamorphis, hyalinis, plus minusve tenuibus, demum omnino
difluentibus, chlorozincico 1odurato haud caerulescentibus; tricho-
matibus vivis luteo-fuscis vel aerugineis, ad genicula non constrictis,
24 u. ad 35 w (vulgo 25 w ad 30 w.) crassis, intra vaginas singulis binisve;
articulis diametro trichomatis quintuplo ad octuplo brevioribus,
3.5 v ad 4.5 u longis; protoplasmate granuloso, dissepimentis grosse-
granulatis; apice trichomatis breviter et leviter attenuata; cellula
apicali calyptram hemisphaericam praebente (v. s., v. v.). Fig. 3.—
In quiet brackish or salt water along the coast of New England.
Specimens seen: MASSACHUSETTS: Eastham: in marshes, F. S. Collins,
13 July 1907 (Phye. Bor.-Amer. 1708a, b, specim. manca, W, T, Y);
among Calothrix, ete. in a salt marsh, F. S. Collins, July 1909 (Phyec.
Bor.-Amer. 1707e, specim. mancum, W, T, Y). Falmouth: floating in
a salt marsh at east side of Eel Pond, Woods Hole, Drouet 1927, 24
Aug. 1936 (D, F, S, T, Y); Gardiner’s Ditch, Woods Hole, Drouet 1946,
17 Sept. 1936 (D, F). conNEcTICUT: on old Spartina stems in ditches
of a salt marsh, Bridgeport, I. Holden, 24 May 1896 (Phve. Bor.-Amer.







































