I.—THE MARINE ALGA OF NEW ENGLAND.
By Prof. W. G. FArRLOW.

INTRODUCTION.

This report is intended, with the cxeception of the Diatomes, to
inclunde zll the marine species at present known to occnr on the
coast of the United States from New Jersey to Eastport, Me., and
a few gpaeies are mentioned which, although they have not yet been
found within our lHinits, arc nevertheless to be expested from the
fact that they oceur on the neighboring coast of the British provinces.
In preparing the report I have attempted to present, in a compact and
moreor less popular form, a description of the different orders and specios
of sea weeds, so that persons who frequent the coast of New lingland,
-and especially those in the service of the Iish Commission, may have
at hand the means of determining the forms found in our waters. The
descriptive portion of the report is preceded by a short account of the
general structure and classification of sea-weeds, which is neeessary in
the present case, because there is no gencrally aceessible book in the
Buglish language which gives a good account of the modern views of
the classification and structure of algom. .

The list of papers relating directly to New England alge is very
Mmeager. In January, 1847, Prof. J. W. Bailey published in tho Ameri-
can Journal of Arts and Scieuces a paper entitled Notes on the Alga of
the - United States. He enumerates 50 species found in New England,
but some of the number are apparently erroncously credited to our
Coast. Two continuations of the article appeared in May, 1847, and
July, 18648, in the former of which 19, and in the latter 17, species new
to New England are enumecrated. In 1847 Mr. S. T. Olney, in
the Proceedings of the Providence Franklin Society, published a
Paper on Rhode Island Plants, in which he mentions 45 species
of algme. Most of the species in the papers above mentioned had
been submitted to Prof. W. H. Harvey, of Dublin. The classic work
of Harvey, the Nereis Boreali- Americana, of which the first two parts
Were published in the Smithsonian Contributions to Knowledge in 1852,
and the third part in 1857, is the only elaborate account ever published
With regard to the sea-woeds of the United States, and it has always been
the standard authority on the subject. Since the appearance of Harvey's
grcat work comparatively little has been added to our knowledge of the
8ea-weeds of Now England. In the Report of the United States Fish
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Commission for 1870-'72 is a-List of the Marine Alge of the South Coast
of New England, in which 103 species are enumerated ; and in the report
for 1875 is a List of the Marine Alga of the United States, intended as a
catalogue of the sea-weeds exhibited by the Commission at the Centen-
nial Exposition, in which additions were made to the New England flora.
Besides the papers referred to, I would mention Alge Rhodiacew, by S.T.
Oluey, published in 1871; List of Marine Algwe Collected near Iastport,
Me., by Prof. D. C. Eaton® ; two papers by the writer in the Proceed-
ings of the American Academy of Bostont; and List of the Marine Alge
growing in Long Island Sound within 20 miles of New Haven, by F. 'W.
Halli{. A scries of dried specimens has been published conjointly by
Dr. C. L. Anderson, Prof. D. C. Eaton, and myself, under the title of
Alge Am.-Borealis.- The 130 specics already published, in three fasciculi
of 30 sets eaclh, contain a number of the more interesting New England
forms. A set has been presented to the Fish Commission, and that, to-
gether with the large set prepared for the Centennial Exhibition, to be
deposited hereafter in the National Museum, will place in the hauds of
the members of the Commission sufficient material to render the task of
determining our species comparatively casy.

It will be seen that we rely almost wholly on Harvey’s Nereis for our
knowledge of New England algee, and it is surprising that so few species
have been added to the flora in recent years. Of the species recently
added, by far the larger nuinber are insignificant in size, the rare Ne-
mastoma Bardii being almost the only species which would attract the
eye by its beauty. Professor Harvey himself spent but a few weeks on
the New England coast, and we must either suppose that the colleetors
of Harvey’s timme were more acute than those of the last few years, or
else that the New England flora is very poor. That the flora is not very
rich in species, even for a temperate region, is probably true, but it is
too soon to assume that it is exceptionally poor.

The number of species which are so large and striking as to attract
the amateur collector is nowhere large in temperate regions, and the
so-called ricliness of a flora is generally dependent upon the number of
small and iusigm‘ﬁcant species, which are recognized only by those who
malke a careful microscopic study. One reason for the apparent pov-
erty of our marine flora is that our collectors have generally been ama-
teurs, who pass a few weeks upon the shore and gather only the more
bLeautiful and striking species. The number of persons who malce micro-
scopic examinations of our algae is, however, increasing, and, as a result,
numbers of small, but interesting, species have within a short space of
time been brought to light, and it now seems likely that the New Eng-
land flora is by no means so poor as was formerly supposed. The sever-

* Trans. Conn. Aead., vol. ii, part 2, 1873.

t List of the Murine Algm of the United States, Proc. Am. Acad. Art. and Sci., voL
x (n. 8. ii), p. 351. On some Algme new to the United States, 1. c., vol, xii (n. 8. iv),
p. 235,

{ Bulletin of the Torrcy Botauical Club,. vol. vi, No. 21, Sept., 1876.
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ity of the climate, too, renders it difficult to collect during the winter
and early spring months, when the species to be found are to a great
extent different from those which flourish in summer. A riclh harvest
might be expected Ly an algologist who should pass the winter and
spring al some exposed point upon the coast. Tle summer species may
be said to be telerably well known, but our kuowledge of the winter
forms is very deficient.

For the purpose of examining the algwe of the coast, I have visited
Eastport;, Portland, Cape Ann, Wood’s Holl, Mass., where I passed two
summers with the Commission, Newport, Xoank, Conun., and Green-
port, L. I.. Unfortunately, I have not been able to make any excursions
during the winter months, except to the coast near Boston, at Nahant and
Marblehead, and my knowledge of the winter species is derited fromn
specimens sent by correspondents. :

In this conpection I wonld express my sincere thanks to correspond-
ents who have aided me by specimens and information, and I would
acknowledge especially mmy obligations to Prof. D. C. Eaton, of New
Haven; Mr. Horace Averill and Mr. A. R. Young, of Brooklyn; Mr.
C. B. Fuller, of Portland; Mrs. A. L. Davis and Mrs. M. H. Bray, of
Gloucester; Miss M. A. Booth, Mrs. Corcoran, Mrs. J. T. Lusk, Mrs.
Beebe, Mr. F. S. Collius, and others, whose names are appeuded to the
different species described. I am particularly indebted to the Fish Com-
mission for their valuable aid in enabling me to dredge and collect in
various interesting localities in Southern Massachusetts, at Noank, and
at Gloucester, and to Mr. Alexander Agassiz for facilities for examining
the coast at Newport. With the materials at hand I have attempted to
review critically the species of our coast, and for this purpose it was neces-
sary to compare them with the alge not only of Great Britain, but of
the other shores of Europe. I am, above all, indebted to Dr. Edouard
Bornet, of Paris, who has constantly furnished information, both with
Tegard to structure and nomenclature, without which it would have been
Impossible for me to form an accurate judgment concerning American
Species. I would also return my thanks to Prof. J. G. Agardh, of Lund;
to Prof. J. E. Areschoug, Dr. W. B. Wittrock, and Dr. F. J. Kjellman,
of Upsala, through whose kindness I have been able to examine very
complete sets of Scandinavian and Arctic alge, which have a special
bearing on the New England flora; to Prof. E. Perceval Wright, of Dublin,
Who has obligingly allowed me to examine specimens in the Harveyan
Herbarium at Trinity College; to M. A. Le Jolis, of Cherbourg, and Prof.
J. . Rostafinski, of Cracow, for valuable notes on Luminarie:; and to
Mr. F. Hauck, of Trieste, for sets of Adriatic alge.

If we regard the marine vegetation of the northeastern coast of the _

nited States as a whole, we see that, beginning at Eastport, we have a
Strongly marked aretic flora, whieh is a direct continnation of that of

reenland and Newfoundland. As we proceed southward towards Bos-
ton, although the luxuriance of growth is less, the general appear-
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ance ot the flora is still nnmistakably arctic, if we except a few shel-
tered localities. The northern shore of Cape Cod, from its sandy charac-
ter, is practically destitute of all species of algze, except a few forins which
are here and there found growing on the cel-grass. As soon as we pass
to the south of Cape Cod, however, the flora assumes an entirely different
aspect. The arctic and Northern European forms have disappeared, cx-
cept at a few exposed points like Gay Head and Montauk, and, in their
place, we find a number of species, as Dasya elegans, Rhabdonia tenera,
Chondria tenuissima, Sargassum vulgare, characteristic of warmer seas.

The Long Island flora, which may be said to extend from Cape Cod to
New Jersey, has a good deal in common with the northern part of the
Adriatic. Among the more abundant species are Dasya elegans, Poly-
siphonia *variegata, and, if we accept Zapardini’s view, our common
Chondria Baileyana and Lomentaria Baileyana are identical with (.
striolata and L. uncinata, all species common near Venice. From New
Jersey to Charleston, if we except Norfolk and one or two points on the
North Carolina coast, almost no sea-weeds are known, presumably on
account ot the unfavorable nature of the shore, although, it must be
confessed, the coast has never been carefully explored. Even with
regard to the coast of New Jersey we have but little information. A
number of Floridee, usually growing attached to eel-grass, has been
reported from Beesley’s Point by Samuel Ashmead,* but it is almost
certain that southward from that point, very little is to be expected.

It will be seen that Cape Cod is the dividing line between a marked
northern and a southern tlora. In fact, the difference between the flor:e
of Massachusetts Bay and Buzzards Bay, which are only a few miles
apart, is greater than the difference between those of Massachusetts Bay
and the Bay of Fundy, or between those of Nantucket and Norfolk.
This difference in the flora corresponds precisely with what is known of
the fauna. That Cape Cod formed a dividing line was known to Har-
vey, and subsequent observation has only shown, on the one hand,
that thie flora north of Cape Cod is more decidedly arctic than he sup-
posed, and that, on the other hand, south of the cape it is more de-
cidedly that of warm seas. The general fact of the distinctness of
the two flore is not weakened Ly the Lknowledge that we now possess,
owing to the investigations of the Iish Commission, of the existence in
a few sheltered localities north of Cape Cod of some of the character-
istic species of Long Island Sound, and in a few exposed spots south of
the cape of northern species. Of the more common species found along
the whole coast of New England, by far the greater part are also com-
mon in Europe, as Delegseria sinuosa, Corallina officinalis, Hildenbrandtia
rosea, Polysiphonia violacea, P. fastigiata, P. nigrescens, P. urceolata,
Rhodymenia palmata, Chondrus crispus, Cystoclonium purpurascens, Aln-

- feltia plicata, Phyllophora Brodiei, P. membranifolia, Polyides rotundus,
Ceramium rubrum, Ptilota elegans, Leathesia: tuberiformis, Chordaria fla-

* Fid. Proceed. Acad. Nat. Sci., Philadelphia, vol vi, p. 147, vol. x, p. 8,
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gelliformis, C. divaricata. Desmarestia aculcata, D. viridis, Phyllitis fascia,
‘Sjciltosiphon lomentarius, the common Fuci and Laminarie, not to men-
tion a large number of Chlorosporee and Cryptophycee. But a very
few execlusively American species are found throughout our limits.
Most of the purely American species are either counfined to the shore
South of Cape Cod or clse to the shore from Boston northward. In
fact, a good shars of our common sea-weeds could be recognized from
the figures in the Phycologia Brittanica.

Let us consider next the characteristic species between Boston and
Eastport. In studying these we must turn not to works on the alge of
Tr ance, or Great Britain, but rather to those on Scandinavian alge. Itis
especially instructive to examine the Algz Scandinavice of Professor
Areschoug in connection with our own forms. The resemblance is at
once striking. At Eastport we have a magniticent growth of Lamina-
ri®w and Fuci, which predominate over all other forms. The larger spe-
cies are even found high up on the shore, and we find growing in pools
Saccorhiza dermatodea, Laminaria longicruris, Agarum Turner i, Dicty-
osiplon hippuroides, Halosaccion ramentaceum, and Monostroma Blytii; at
low-water mark Lithothamnion Jfasciculatum abounds; and Euthora cris-
lata, Delesseria sinuosa, D. alata, and Cellithamnion Pylaisei can easily
be collected without wadin g. The rocks are covered with crusts of Pe-
trocelis eruenta, and Ralfsia verrucosa, and the luxuriant Fucus evanes-
cens.  'With the exception of Agarum Turneri, which is not found.m
EUI‘ODG, but which occurs in the North Pacific, and C. Pylaisei, which
i8 peculiar to Ameriea, all the species named are found in the north of
Nor\va,y. Buthora cristata does not appear south of Scotland, where it is
rare, and Laminaria longicruris is scarcely known south of the northern
Part of Scotland. As wo proceed southwards from Eastport to Nuhant,
Liear Boston, we find that the species named disappear into deeper water,
and, with the exception of Monostroma Blyttii, are not generally seen ex-
¢ept when washed ashore. Dictyosiphon hippuroides has not yet been seen
South of Eastport, but Saccorhiza dermatodea, known to Harvey only
from N, ewfoundland, is now known to occur at Marblehead, near Nahant,
and Halosaccion is not rare in deep pools at Gloucester, while Mo.nos-
troma Blyttii, in rather a small form, is found on exposed rocks at Little

ahant. Fucus evanescens, which is as abundant as F. vesiculosus at
Eastport, seems to be replaced on the Massachusetts coast by F. fur-
Catus. Qalliblepharis ciliate of Harvey’s Nereis, found from Cape Ann
Borthwards is now known to be the same as Khodophyllis veprecula, &
Common species on northern coasts. As yet none of the Scandinavian
Species of Phlwospora have been found with us, but it is not unlikely
,that they might be found by a botanist who should collect at Eastport
ln- the spring. It is hardly likely that Phleospora tortilis does‘not occur
With ug, for it is not uncommon on the Norwegian coast, and was collected
111' Greenland by Dr. Kiimlien, of the Howgate expedition. Polysipho-
®a arotieq may perhaps also be expected, as well as Chatopterts plumosa,
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a common species of Greenland ‘and Northern Europe. Odonthalia den-
tata, a common species of Northern Europe, has not yet been found
within our limits, although it is common at Halifax.

- If north of Boston the principal feature of the marine vegetation is
the enormous mass of large Fuci and Phaosporee, the Floridee forming
an insignificant part of the flora, the chief feature of the flora south of
Cape Cod is the preponderance of I'loridee and the comparative insig-
nificance of the Fuei and Phewosporeee. In the case of the sea-weeds of
Long Island Sound we cannot so direetly refer them to species of any
part of Europe as was possible in the case of the northern flora. Sev-
eral of the more common and striking species, as I have already said,
are identical with or closely related to Adriatic forms. We are not, how-
ever to push the comparison too far. The development of Fuci and
Laminarie in Long Island Sound, although meager compared with what
we find north of Boston, is far beyond anything we find in the Adriatic,
and, on the other hand, we do not have in Long Island Souud the numer-
ous Corallinew and siphonaceous Chlorosporew, which are common in the
Adriatic, and which unmistakably indicate a subtropical flora. Grinnellia
americana, Dasya clegans, Rhabdonia tenera, Lomentaria Baileyana, Sar-
gassum vulgare, and most of the common species of Long Island Sound,
are found as far south as the West Indies.

A consideration of the apparent exceptions to the law of the distribu-
tion of sea-weeds on our coast is not without interest. In the cold waters
off Gay Head and Block Island, Euthora cristata, in a depauperate form,
is sometimes found, and at exposed points we find a decided growth of
Laminarie, especially the digitate forms. DPtilota serrata, a typical
northern species, has also been found in a much reduced form at the
Thimble Islands, near New Ilaven.

In the town of Gloucester, near the village of Squam, is a small sheet
of water called Goose Cove. The narrow eutrance to the cove has been
dammed up, and the water from the ocean enters only for a short time
at the high tide. In this cove, to my surprise, 1 found Rhabdonia tenera,
Gracilaria multipartita, Chondria Baileyana, and a large mass of Poly-
siphonia Harveyi and P. Olneyi. In short, the flora was entirely dif-
ferent from anything I had ever seen before north of Cape Ced, and
entirely different from that of the adjacent shore, where the flora is en-
tirely arctic. TFurthermore, Squam is on the northern and inuer side
of Cape Ann, and as there is no connaction of Goose Cove with the
southern side of Cape Ann, and inasmuch as no vessels ever enter the
cove, it is very difficult to account for the presence of the sea-weeds
which grow there. The water which is confined by the dam .is much
warmer than that of the surrounding ocean, which would enuble the
species of warm waters to live if they were once introduced, but how
are we to suppose that the spores were brought into the cove? Itis
hard to believe that they could have been brought by currents, for, as a
matter of fact, the currents move in the wrong direction to produce such
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an effect, Certainly, Rhabdonia tenera is quite unknown in any other spot
north of Gape Cod, the nearest locality being the coast near Nantucket,
and it is very difficult to conceive that spores of that delicate species would
survive in g very cold current, which not only must carry them outside
of Cape Cod and across Massachusetts Bay, but also around to the shel-
tered cove at the point where Cape Ann joins the mainland at the
north. If we compare the cxceptional case of Goose Cove in the north
with Gay Head and Montaul in the south, it seems to be the rulg that
Wwherever the water is cold enough, we meet arctic species, and wherever
it is warm enough we have Long Island species, regardless of the
remoteness of localities where the species naturally abound, and, as far
48 we know, of the absence of currents to transport the spores.

Our marine flora is marked by the complete absence of any members
of the order Dictyotacece. Haliseris polypodioides has been found on the
coast of North Carolina and, at Charleston, Padina pavonie begins to
become common, but north of Norfolk not a single species of the order
18 known, the northern species referred by Harvey in the Nereis to the
Dictyotacer being now known to belong to another order. Nor does
any species of Tilopteris or Cutleria occur in New England. The ab-
8ence of some of the common European gencra of Floridee is also wor-
thy of notice. The genus Nitophyllum is entirely wanting north of
North Carolina, and, although a species is said to have been collec-
ted off Cape Fear, and although N. occllatum is occasionzally found
at Key West, this genus, which forms one of the more striking fea-
tures of the Euarcpean flora, may be said to be practically almost un-
known anywhere on our Atlantic coast. Bonnemaisonia asparagoides,
Which occurs as far north as Norway, although rare, may perhaps Dbe
found with us. No species of Schizymenia or the related genera is found
With us although the western coast is perhaps too rich in species of
this perplexing group. Plocamium coccineum, one of the commonest red
Sea-weeds not only of Europe but of our west coast, is known with us
I only one doubtful case. Gelidium corneum, which is abundant in al-
most all parts of the world, is only oceasionally found in New England,
and then ounly in the reduced form, separated by someas a distinctspecies,
under the name of . crinale. It may here be remarked that it is often
& difficult matter to determine whether some of the more beautiful sea-
Weeds of Europe really oceur with us or not. Our amateur collectors
have frequently exchanged with- European collectors, and one not un-
frequently sees specimens of Plocamium coccineum, Callophyllis laciniata
and other European species prized for their Leauty, which are said
to have been collected on our own coast. But inasmuch as no careful
collector has found the species in question, I haveconsidered it too unsafe-
to_accept the statements of amateurs who, to my knowledge, have re-
elved specimens from Europe, and who, in general,are not accurate as
to dates and localities. The preceding remark will not, however, apply
to the Species of Fucus and the coarser sea-weeds., Fucus serratus, very.
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common in Europe, is very rare with us, having been found in but one
locality in the United States and one in Nova Scotia. Fucus canalicu-
latus, Himanthalia lorea, and the common European Cystoseira@ are
quite wanting. The nearly ubiquitous Codium tomentosum is a species
which has not yet been found on our northern coast. On the other
band some species, as Spyridia filamentosa and Chordaria divaricata, are
more abundant in New England than in Europe, and the same is prob-
ably true of Euthora cristate and Ptilota serrata, if we -except perhaps
the arctic zone.

It is evident that a great deal remains to be done before we can say that
we have as accurate a knowledge of our marine flora as we Lhave of that of
most European countries. Hereafter any advance in the knewled ge of our-

_marine alga must be made by a careful microscopic study on the shore.
Probably all the large and striking spceies are now known, or if any re-
main to be discovered their discovery will be by mere chance, and not by
any systematicsearch. Whatis especially needed is information about our
winter and spring forms, and this can be best obtained by persons who
either live on the shore or spend several months there, so as to be able to
take advantage of the comparatively few days for collecting, which oe-
cur in our severe winters. The habits and structure of our Laminarie
need careful examination, microscopic as well as in the gross. The
whole order of. the Pheosporea, in fact, which abound in spring, should
be studied, especially the genus Betocarpus and itsallies. Our Cladoplore
are in great confusion, and in the present paper I have been able to
contribute but little towards their proper arrangement. Several years
of study are necessary for the purpose, and, in fact, the task cannot well
be accomplished until the European species are better known. Our
Ulvew are not in much better condition. The Ulve proper, thanks to
the elaborate account of the genus given in Le Jolis’s Liste des Algues
Marines de Cherbourg, can be tolerably well made out; but the deter-
mination of some of the species of Monostroma is merely approximate.
The Cryptophycca, which inhabit the shores and brackish localities, are
very numerous, aud a large number of forms probably remain to be dis-
covered. A study of the last-named order is, moreover, not without a
practical bearing, as is shown in another part of the report, by the fact
that the cause of the so-called red fish is due to the growth of an alga of
this order. It is probable that we have with us nearly all the European
species of this order, and an excellent guide for our students, is the ad-
mirable paper by Warming on the Bacteria of the Danish Coast.*

Another group requiring study is the Squamarice, a small order eon-
sisting of species, which form crusts on stones and shells, often in deep
water. As a rule comparatively little in the way of sea-weeds is found
by dredging; but an examination of shelly and gravelly bottoms for
Squamarie is to be desired. Dredging is most successful between 10

* Ow nogle vod Danmarks Kyster levende Bakterier, in Videns. Med. Natur. Foren.,
‘Copenhagen, 1875,
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and 30 fathoms, and at a greater depth than 50 fathoms almost nothing
18 found. The oyster-beds of the coast should be carefully séarched for
Cutleriew and other sea-weeds found in similar localities in Europe. Fi-
nally, a thorough exploration of the tidal rivers and sheltered coves of
the eastern coast of New England is much to be desired, in order that
We¢ may know to what extent the southern forms extend northward
When they find sufficiently warm water and a suitable place of growth.

From an economical point of view, but little need be said with regard
to f)ur sea-weeds as an articleof food. Chondirus crispus, the Irish moss,
as it is called.in this country, is the only species ot any commercial value.
Iff i8 collected in considerable quantities at several localities, bat espe- -
Clally at Hingham, Mass.. It is used for making sea-moss farine, and is
also employed to some extent by brewers for clarifying beer. As yot the
use of Porphyra vulgaris, the laver, one of the common species for making
Soups, has not been introduced. The Chinese ewployed in tho shoe fac-
_ tories at North Adams, Mass., import the same species {rom China, not
apparently knowing that they could obtain an abundance of it in Mas-
Sachusetts. The dulse, Rhodymenia palmata, is sold to some extent in the
Seaport towns, especially in Boston, where it is eaten principally by
',s.a‘ilol‘s and the Irish population. It is generally imported from the Brit-
ish provicees, but it could be obtained in abundauce anywhere north of
Boston, or even in some places in Long Island Sound. The great use of our
Sca-weeds is for the purpose of making fertilizers, and immense quanti-
bies are carted from the beaches and spread over the lund near the shore.
Usage, however, varies at different localities, for at Lastport the larger
Sea-weeds, which are practically the same species that are highly esteemed
In New.Hampshire and Massachusetts, are considered of little value in
Comparison with aninal manure. As far as I know, there are no manu-
factories of jodine or soda salts on our coast, although our species greatly
Tesemble those used in Scotland for the purpose. The stem of tl.le
deviry aprons, Laminariw, are used by surgical-instrument makers in
the manufacture of sponge-tents.

Respectfully submitted.
W. G. FARLOW.

CAMBRIDGE, January 1,~1880.

STRUCTURE AND CLASSIFICATION. OF SEA-WEEDS.

With a very few exceptions, all the plants of our coast which may be
Si}id really to grow in the water belong to the division of the vegetable
lngdom known as the Cryptogams, or plants having no true flowers or
Seeds. Only two speeics of flowering plants are commonly found sub-
Werged in sult water, viz, Zostera marina, the salt-water écl-grass, and
Uppia maritima. The former is familiar to every one who las ever
¢en to the shore, and is sometimes washed ashore in immense gquanti-
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ties. The latter is a common species of brackish bays and coves. If
we add Zannichellia palustris, a species closely related to Ruppia, and a
few species of Potamogeton, which occasionally make their way into
brackish-water ditches and streams, we have completed the list of flower-
ing plants which the student of marine vegetation is likely to meet on our
coast. Excepting the few flowering plants justnamed, and afew Characee,
an order whose place is doubtful but which is now generally placed near
the mosses, which probably inhabit our brackish waters, our marine
flora consists wholly of Thallophytes, the lowest division of the Crypto-
gams, the species ‘of which are supposed to be destitute of any true axis
and leaves such as are found in the higher plants. The Thallophytes have
been divided into three classes, Alga, Fungi, and Lichens. This classifi-
cation, as we shall see, is based on physiological rather than on morpho-
logical grounds, and is very far from being satisfactory; but, although
new classifications have been proposed, which, in time, will almost cer-
tainly supersede the old, at prescnt it is impossible to ignore the old
divisions, which may be said rather to be convenient than to be based
on accurate knowledge of structure and development.

Of the three old groups, the Alge may be described as Thallophytes
which grow submerged in water or in wet places, which contain chloro-
phyl, or leaf-green, and which are able to transform inorganic into or-
ganic material, or, in other words, to support themselves from the inor-
ganic matter about them, The Fungi do not grow submerged, do not
contain chlorophyl, and are unable to change inorganic into organic
matter, and hence must live as parasites upon bodies which contain organ-
ized matter. The Lickens were supposed by the older writers to be distinct
from algw and fungi, and characterized by having in their interior certain
green bodies known as gonidia. It is-to the first of the three divisions®
named, the algew, that, with very few exceptions, all the strictly marine
plants belong. Howunscientific the divistoninto alge, fungi, and lichens
is may be seen by the fact that on our coast thereis one species of fungus
which grows submerged in salt water, an undescribed species of Spheeria,
which is parasitic on the stems of the large devil’s apron, Laminaria
longicruris. A few species of lichens grow hetween tide-marks, and sev-
eral in places exposed to the spray. Verrucaria mucosa T. Fr. is abun-
dant on our northern coast, and might be mistaken by a collector for
Isactis plana. Verrucaria maura T. I'r., and one or two other Verru-
carice, are rather common near high-tide mark, but are not generally sub.
werged. Practically speaking, then, when we speak of our sea-weeds
we refer merely to the alge, which constitute ninety-nine one-hundredths
of the flora.

Harvey, in his Nereis, divided algw into three classes, Mclanospermea,
Rhodospermew,and Chlorospermee. These three classes aredistinguished
by their color, the first being olive-brown, the second red or purple,
the third green. This classification, which answered tolerably well for
distinguishing the species at sight rests, upon what modern researches
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- have shown to be erroneous views with regard to the structure and de-
velopment of the different species, and Harvey’s three classes no longer
S€rve as a basis for classification. The Melanospermee and Chloro-
8permee are entirely rearranged, and although the Rhodospermem are still
considered to form a natural group, the older nawme, Floridew, employed
by Agardh, is used to designate them. The basis of classification is the
Structure of the truit and the organs ot fructification, in the knowledge of
which g great advance has been made during the last tweunty years.

CRYPTOPIIYCEE.—T]IG lowest of all the alge are those which belong 1%0
the order Cryptophycee, in which, as yet, the only reproduction known is
by means of nou-sexual spores and hormogonia. Most of the species of
the order are Lluish green, but some are purplish, brown, or even pink.
The bluish-green coloring matter is due to the presenceof phycochrome,
“'h_ich is a mixture of chlorophyl and phycocyanin. The last is extracted
by water when the algm containing it are bruised, the chloropliyl being
Solublein alcohol. The species of Cryptophycee consist of cells which are
Usually roundish, or disk-shaped, and which are generally held together
]_))' 2 mass of gelatinous substance which surrounds them. The order
Is divided into two suborders, according to the arrangement of the cells
In relation to the jelly. The first suborder, the Chroococcacee, includes
all the species in which the cells are either isolated or arranged in amor-
bhous or more or less spherical masses. Some of the species of this
Suborder are very small, and in some of the modern classifications are
Placed with the Bacteria, in the order Protophytes. 'The mode of growth
of the Chroococcacea is by division of the cells, first into two, then into
four, and so on. The masses which they form may Le called colonies,
€ach cell forming a distinct individual, which is usually capable of living
apart from its fellows. Spores, which are known in only one species, are
formeq by some of the cells enlarging and taking on a thick cell-wall.

N i H . . . 3 . , -
‘(’lt'hmg like sexual reproduction is seen either in this or the next sub
Order,

NOSTOORINE &z.—In the second suborder of the Cryptophycew, the Nos-
tOChincw, the cells are always attached to one another in the foym of fila-
n?ent% to which the name of trichomata is given. The trichomata mz}y
€ither be free, as in Oscillaria (Pl I, fig. 5), inclosed in a sheath, as. in
L"/’.lgb-‘/a (PL I, fig. 4), or packed in a dense mass of jelly, as in Rivu-
la-rm (PL 1T, fig. 2). The cells composing the trichomata are usually
dlsk-shaped or cylindrical, but are sometimes nearly splerical. '
esides the ordinary cells, we find in many species a sceond kind of
1 l’. distinguished from the others by its glassy appearance aufl its yel-
ﬁowlsh Or brownish rather than bluish-green color. (Pl. X, fig. 3, a;
8-6,3; p. II, figs. 1 and 2, a.) They are called Leterocysts, and are
ound sometimes scattered amongst the other cells, and sometimes at the
€0d of the trichomata, their position often serving as a generic character.
© reproduction of the Nostochinewm takes place in two ways, by hormo-
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gonia and by spores. Both modes, however, are entirely of a non-sexual
character. In the genera with numerous heterocysts, as Nostoe, the hor-
mogonia are formed as follows: The cells intermediate between two hete-
rocystsescapein the form of a small chain, called a hormogonium,and swim
about with a spiral motion through the water. They at length become
quiescent and begin to divide both transversely and longitudinally. Of
the cells thus formed some become heterocysts, and in process of time anew
Nostoc is formed. In the species destitute of heterocysts, or in which the
leterocysts are few in number, the hormogonia are formed in a different
manner. At certain points in the sheath of the trichoma constrictions
are formed, and the cells between the constrietion adhere to one another
to form a hormogonium. We thus have formed a necklace of hormo--
gonia, which are capable of moving upwards and downwards in the
sheath until finally it is ruptured and the hormogonia make their escape.
When free they are capable of moving about to a slight degree in the
water, and eventually come to rest, and new heterocysts and trichowmata
are then formed by cell division. )

The so-called spores of the Nostochinew are formed by the enlargement
of some of the ordinary cells to several times their original length until
they become ovoid or eylindrical (P11, fig. 3,0). Theyare found in a num-
ber of genera butin a number of others they have not yet been observed.
They usually occupy a fixed position with regard to the heterocyst, so that
they are used as a generic mark. When ripe they have a dense outer
covering and become at times quite dark colored. They are more resist-
ant than the ordinary cells and (o not usually germinate until after a °
period of rest. In germination, which has only been observed in a few
instances, the outer wall of the spore bursts open and the contents grow
out in the form of a filament, in which by transverse division the ordi-
nary cells are formed.

The Cryptophycee are algae which flourish only in summer, but which
can be found to some extent at all seasons. Most of them form slilny
expansions on mud, wharves, stones, and on dead alge. They are not
often found submerged at any depth, but are most abundant near high-
water mmark. A few filamentous species attain a length of some inches
but only one, Lyngbya majuscula, is sufliciently striking to have gained
a popular name—mermaid’s hair. The species of Oscillaria, Spirulina,
and Beggiatoa, are capable of oscillating rapidly, but in this respect
the marine species are not s6 well marked as the species of fresh water.
The Beggintoer which are found on putrefying algse give off the dis-
agreeable odor of sulphuretted hydrogen often noticed at the sea-shore
in hot weather. The species of Cryptophycee are very widely diffused,
and, with two exceptions, our forms are all common in Europe.’

Z0O0SPOREZE —This order includes not only the greater part of the
Clilorospermee of Harvey’s Nereis, with the exception of the Oscillatoria-
cew; which belong to the Cryptophycec, but also the Laminariacee and all
the Dictyotacee which Harvey attributes to the New England coast, Al-
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though the species included in this large order differ from one another in
size and habit to an extent that would certainly forbid their being placed
toguther, if we considered merely the character of the frond, yet they re-
8emble one another very closely in their mode of reproduction, which is
accomplished by means of zoospores. The Zoosporee are divided into four
Suborders, the Chlorospore, or Chlorozoosporem, as the name is sometimes
Written, the Plaosporee, or Phaeozoosporee, the Bryopsidew, and the Bo-
trydiew. The former are abundant in both fresh and salt water. They
€specially frequent brackish waters and high tide-pools. The mass of the
Vegetation in brackishrivers is formed of species of this order. The species
are either filamentous or else in the form of green membranes, as in the sea-
Iettuces, Ulve,which abound in muddy places between tide-marks. The
contents of any of the cells may be transformed into zoospores, which
€scape from the mother cell usually at daybreak. The zoospores are of
two kinds, microzoospores and macrozoospores. The latter are produced
few in number in the mother cell, and when they have escaped into the
Water they are seen to be farnished with four cilia placed at one end,
and with a dark red spot on one side. After swimming about for a
Short time they come to rest, the cilia disappear, a wall of cellulose is
fOl'm_ed around the zoospore, which then begins to divide and produce a
Plant like that from which it came. The microzoospores are borne in
Considerable numbers in the mother cell, and when they escape they are
Seen to have onl ¥ two cilia at one end, and a dark red spot on the side.
The microzoospores, after swimming about a shert time, approach one
another in pairs, occasionally in threes, which in a short time coalesce
50 as to form a body known as the zygospore, or, to use a term first ap-
Dlied by Rostafinski, the isospore, which has four cilia and two dark red
Spots. The zygospore swims about for a short time, then comes to rest,
takes on a cellulose wall, and begins to divide in the same manner as &
Macrospore. This process of union is called conjugation, and represents
Sexuality in jts lowest form, it being impossible to say which of the con-
Jllga.ting bodies is male and whiclh is female. It is only the microzoo-
8pores which come from different mother-cells which conjugate, but it is
Dot quite certain whether the cells must belong to different individuals.
€ microzoospores, however, do not always conjugate. More frequently
. 2¥ do not, but, after swimming about separately for a short time, lose
their cilig, and begin to grow just like the macrozoospores. If one wishes
0 examine the zoospores, he has only at evening to put a piece of sea-
Sttuce into g vessel of salt water, and at daybreak the zoospores will
ave formed a green cloud in the water. If the cloud cousists of mi-
f I"D‘""oospol‘ess, it will collect in the vessel on the side nearest the light;
.~ ®0mposed of macrozoospores, on the side away from the light. Con-
JUgation wag first observed in a marine species (Ulva) by Areschoug,
c.utf hagd Previously been observed by Pringsheim in a fresh-water spe-
188 (P, andorina). Since then conjugation of zoospores has been studicd
Y 8everal observers.
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BRrYOPSIDEZE.—In the present paper this suborder includes a single
species of our coast, Bryopsis plumosa, which consist of a single cell of
very large size, which branches in a pinnate fashion. When about to
reproduce, some of the branches are shut off from the rest of the frond
by a cell-wall, and the contents are then transformed into zoospores. A
conjugation has not yet been seen in this species. TFrom its unicellular
structure one might suppose that Bryopsis should be placed near Vauch-
eria, but no oospores have yet been observed like those in the last-
named genus. In the absence of a knowledge of the development of
the genus, it is retained as a divsion of the Zoosporee, differing from the

- Chlorosporece in the unicellular character of the frond. A

BorrypieE.—The development of Botrydium granulatum, which was
fully studied by Rostafinski and Woronin, differs- from that of the
Chlorosporea which we have already described in the fact that there is
first produced in the small unicellular frond of which this species is
composed a number of round spores, or more properly zoosporangia,
which are discharged from the mother cell. There is then formed in
each zoosporangium a number of zoospores, which escape and conjugate
with one another. De Bary and Strasburger have described a similar
process in Acetabularia mediterranea, and have applied the name gameten
to the zoospores which conjugate, and zygote to the body formed by con-
jugation. Secondary modes of reproduction by means of zoospores with
a single cilium and so-called root-cells oceur.in Botrydium granulatum.
Botrydium (Codilum) gregarium, our only marine species, resembles B.
granulatum, but its development has never been fully studied.

PHAEOSPORE Z&.—The Phwosporee are all marine, with one possible ex-
ception, and are, when growing, of an olive-brown color. They possess

. only one form of zoospore, which is more or less oval and pointed at one
end and olive-brown in color, and are furnished with two cilia attached at
one side and a red spot. The zoospores are not born indefinitely in any
cell, but are produced only in certain cells or sporangia. Tach species is
supposed to have two kinds of sporangia: one called the unilocular spo-
rangium, which contains a large number of zoospores, and another, called
the plurilocular sporangium, which consistof an aggregation of small cells,
each of which contains a single zoospore. The name of ocosporangia
was originally given by Thuret to the unilocular sporangia because they
are usually more or less oval in shape, but he afterwards abandoned the
name because it is more appropriately applied to the spores of the
Oosporew. The older name of trichosporangia, which was at first applied
to the plurilocular sporangia, has also been abandoned. Although, as .
Lias been said, each species is supposed to have both kinds of sporangia,
in a large number of species only one kind has as yet been observed.
DBoth may oceur on the same individual and at the same time, but more -
frequently they are found at different seasons of the year. Although
found all over the world, the Pheosporee particularly affect the temperate -
and arctic regions, and they fruit more abundantly, as a rule, in winter
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and spring than at other seasons, if we except a few genera, like Ecto-
carpus. The conjugation in this suborder was first scen by Areschoug
in Dictyosiphon, and afterwards by Goebel in Ectocarpus pusillus. The
zoospores unite in nearly the same way as in the Chlorosporee. Accord-
ing to Goebel, who studied the zoospores coming from }.lurtocular
sporangia, the conjugation occurs between zoospores coming from dit-
forent sporangia. The development of the zygospore and the action of -
the zoospores borne in the unilocular sporangia, except in the genus
DiCtyqsiphon, are not vet satisfactorily known. Thuretand Bornet have
8een bodies which they consider to be antheridia in several species of
Ectocarpus, and Pringsheim at one time considered that he had found
antheridia in a species of Sphacelaria. It is now admitted that the bodies
found by Pringsheim belonged to a parasitic species of Chytridium, and
Thuret and Bornet were unable to ascertain the development of the
autheridia in Eetocarpus. Atany rate, nothing like an oogonium or any
female organ to Lo fertilized by the antherozoids has been found in the
Pheosporee.

As has already been hinted, the genera of Phaosporee differ from
one another very widely in the structure of the frond. From low
forms, consisting of short filaments, we pass upwards, through various
cylindrical, crustaceous, and globose forms, to the highly developed
de\'il’§ aprons, Laminaree, the largest of our sea-weeds; and, finally,
911 the coast of California and in the Antarctic Ocean, wo find the per-
fection of the order in the enormous Macrocystis pyrijera, which is sev-
eral hundred feet long; the Nercocystis or bladder-kelp of California; and
E’gregz’a, in which we bhave what appears to be a separate stem, leaves,
b'l"ldders, and fruit-bearing Ieaves. Janczewski distinguishes three prin-
¢ipal modes of growth of the thallus in Phaosporew. The first consist
o growth from a single terminal cell, as in Sphacelaria, Cladostephus,
and Dictyosiphon, resulting in the formation of a fllamentous solid plant.

he second mode consists in the simultaneous growth of several contigu-
ous filaments at their tips, 80 as to form either a flat expansion, a8 in
]"[;'/rz'mwma and Ralfsia, or a more or less globular body, as in Leathesia.
The thirg mode is illustrated by the genus Laminaria, in which there is
& stallk, a blade, and root-like growths. The place of growth is at the
- Doint of union of stem and blade, and the new blade, which begins to
form at the tip of the stem, grows upwards from the base and gradually
Dushes off the old blade. In Scytosiphon a similar mode of growth is
founq only here, there being no stalk, the growth is at the base of the
El‘mt- During a certain part of the year, especially in the spring, most
tlﬁ the Plhaosporee are covered with delicate hairs, which disappear as
1€ plant becomes old.
iu;rhe suborder contains a large .number of species, which are divided

0 8everal families. Those found on our coast are the following:'
a:EOYTOSFPHO'NEE.—Tms family includes the two genera :S'cytosipho.n
. Plyllitis, which comprise tho old Chorda lomentarie and Laminaric
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fascia, which were placed among the Laminarie in the Nereis Am.-Bor.
In Phyllitis the {frond is membranous, and its whole surface is covered by
the plurilocular sporangia which are formed from the superficial cells,
which divide so as to form club-shaped filaments consisting of five or six
cells, each one of which contains a zoospore. Scytosiplon resembles
Phyllitis except that the frond, instead of Leing a flat membrane, is a
hollow tube. There are no paraphyses in Phyllitis, but in Seytosiphon
there are ovoidal cells interspersed among the plurilocular sporangia,
which seem to be of the nature of paraphyses. No truc unilocular spo-
rangia are known in this family.

PuNCTARIEZ.—In this family we find both unilocular and plurilocu-
lar sporangia, which are formed in spots on the frond, and arise from
the superficial cells. The former are spherical and the latter ellipsoid
in outline, and divided into a number of small cells.

DESMARESTIEZE.—In the two preceding families the fronds were
either flot mombranes or hollow tubes. In the present there is a solid
axis and numerous branches. The cells of thecortical layer are changed
into uniloeular sporangia. The plurilocular spoiangia are unknown.

DicryosiPIONEZE.—In this family the fronds are solid and branch-
ing as in the last, and only the unilocular sporangia are known. They
are in the form of large spherical cells, imbedded in the cortical layer and
opening at the surface. Except that in Desmarestia the sporangia are
formed directly from the superficial cells, while in Dictyosiphon they
originate below the surface, this tribe scarcely differs from the last.

EcTOCARPEZ.—This family comprises a large number of filamentous
alg:e, upon whose branches are borne the sporangia. The plurilocular
sporangia are usually in the form of pod-like branches, composed of a
large number of small muriform cells, in each one of which is produced
a zoospore. The unilocular sporangia are cither globose bodies, borne
on a short stallk, or clse are formed by the direct enlargement of several
contiguous cells of the branches.

SPHACELARIE ZE.—This family is kept distinet from the last by Thuret.
Both unilocular and plurilocular sporangia are known, and are similar
to those of the Fctocarpee. If the two families are to be kept distinct,
the reason must be that the fronds of the present order are solid, and
the growth is by the means of a single terminal cell, which is not the
case in the Fctocarpec.

LEATHESIED.—In the Leathesiece and Chordarie the sporangia are
distributed indefinitely over the frond, but in the succeeding families
they are found in separate spots or bands. The Leathesiec, in which we
do not include Myrionema, are either in the form of small tufts, as in
Blachistea, in gelatinous expansions of indefinite shape, as in Petrospon-
gium, or in vesicular masses, as in Leathesia. The greater part of tho
frond consists of a cellular filamentous mass, upon the surface of which
is borne a layer of short filaments composed of smaller cells. The uni-
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locular and plurilocular sporangia are borne at the base of the peripheral
fllaments. In Elachistea there are also paraphyses. ) .

CHORDARIEE.—In this family the branching frond is filamentous,
and consists of an axis of longitudinal filaments and a peripheral series
of short filaments, which are given off at right angles to the axis. The
8porangia are found amongst the peripheral filaments, the unilocular are
ovoidal, and the plurilocular arise from the metamorphosis of the cells
at the outer extremity of the peripheral filaments. ,

ASPEROCOCCE . —The fronds of this family are the counterparts of
those in the Scytosiphonew, but the sporangia, instead of being superflcial,
are external and do not cover the whole surface, but are found in spots.
The spots contain paraphyses and spherical unilocular sporangia.-

_ RAvrsres.—1In this family, composed of very few species, the frond
18 in the form of a crust, resembling @ lichen. The fruit is found on the
surface in spots, composed of paraphyses and unicellular sporangia.

SPOROCHNE z&.—Here the frond is a solid branching filament and the
fruit is found in spots on the surface. Each spot cousists of a number
of paraphyses, at the base of which are either oval unilocular sporangla
or plurilocular sporangia in the form of short filawents, resembling the
8porangia of Phyllitis. '

LAMINARIE &.—The family which includes the devil’s aprons ard sea-
colander of our coast. The fruit either forms long patches or more (:-r
less irregular spots along the center of the frond. Unicellular sporangia
only are known. The sporangia are separated from one another by pe-
culiar-shaped unicellular paraphyses, which are expanded at the top so
as to cover the sporangia.

_ OosporE.E.—In the order Zoosporee the sexual reproduction consists -
In the direct union of two zoospores, which form a zygospore. The two
¢onjugating zoospores, or gameten if we adopt De Bary’s nomenclature,
are alike in structure, and it is impossible to say which is male and
Which js female. In the Qutlerie, of which no representative has as
¥t been found on our coast, we have alg® resembling the Phdwospore®
I habit, but differing from them in that their reproduction is of a higher
8rade. The Cutleri® have both zoospores and antherozoids, or proper
Male organs. The zoospores are large, and are born singly in cells,
Which are united in eights into an oblong body. The antheridia borne
On distinet individuals are also oblong in shape, but, instead of being
1vided into eight cells, they are formed of g much larger number of

Small cells, in each one of which an antherozoid is produced. The an- -
€rozoids are small oval bodies; almost colorless, and provided with'
two lateral cilia. In Cutleria collaris Reinke found that the zoospores

a‘fte?" 8swimming about for some time. lost their cilia and came to rest.
¢ hile at rest the antherozoids approached them, and he considered that
t?e Séxual union then took place. Here, then, we find a c}ear disﬁng-
bon of the sexes such as is nowhere found in the Zoosporew, and it is
ut o Step higher to the Oosporee, in which we have a distinet male

8. Mis, 59——2
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organ, the antherozoid, borne in an antheridium, and a female, called
in this order the oogonuim. The order is divided into two suborders,
in which, although the general plan of reproduction is the same, the’
details vary.

VAUCHERIE &£.—This suborder includes a number of species of green
alge which form dense turfs upon the mud in brackish ditches and
rivers, or else loosely ﬂoatmg masses of green filaments. They may
generally be recognized at sight by their deep- -green shmmg color and
velvety appearance. They consist entirely of long green threads, which
occasionally branch, but which are destitute of any cross-partitions ex-
cept at the time of reproduction. The non-sexual reproduction is by
means of zoospores. A cross-partition is formed near the end of a
filament, and in the cell thus cut off from the rest of the plant a single
very large zoospore is formed. In some species the zoospore escapes
through an opening in the apex of the cell, and when free its whole sur-
tace is seen to be covered by a large number of vibratile cilia. In other
species the cell containing the zoospore bieaks off from the rest of the
plant and the zoospore remains in a more or less passive condition.
The antheridia grow from the sides of the filaments, and are either in the
form of oblong, at times nearly sessile, cells, or else a lateral shoot is
tormed which ends in one or more convolute processes, at the tips of which
a cell is cut off froia the rest. The antherozoids are very small bodies
with two cilia. The oogonia, or female organs, are generally situated
pear the antheridia, and are irregularly ovoid, with a blunt tip. The
cell contents collect in a roundish mass at the center, called the oosphere,
while at the tip of the oogonium is a mass of slimy substance. At the
time of fertilization the antheridium opens and discharges the anthero-
zoids and the tip of the oogonium opens to admit the antherozoids, which
remain for a short time in the interior of the oogonium and then with-
draw. Theoogonium isthen closed and, the oosphere, which before fertili-
zation was merely a mass of protoplasm, has now formed around it a
wall of cellulose, and ripens, forming an ocospore. The oospore finally
escapes from the oogonium and germinates.

FuoacE.&.—This suborder includes the rock-weeds, Fuci and Sargas-
sum, of our coast, which constitute the bulk of the olive-brown sea-wecds
found between tide-marks. The admirable paper of Thuret on the fer-
tilization of Fucus leaves nothing to be desired on that subject, and his
observations are now so widely known in this country that little necd
be said in this connection. In the two common rock-weeds of our coast,
Fucus vesiculosus. and F. nodosus, the two sexes are on distinet individuals.
In F. cvancscens and F. furcatus they are on the same individual. The
Fuei frait principally in winter and spring, but F. vesiculosus may be found
in fruit throughout the year. In the last-named species, if we examine
the swollen tips of the frond, we find certain granular bodies, which on
section are,seen to be sacks opening outwards. The sacks are called
«conceptacles. The male plant can generally be distinguished from the
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female by the brighter color of the tips which bear the conceptacles.
A section through the conceptacles of the male plant, as in Pl IX, Fig. 2,
shows a number of branching filaments which line the interior of the
conceptacle. Attached to the filaments are oval bodies, the antheridia.
The antheridia contain the antherozoids, which are ovate and provided
With two cilia attached at the side. Usually about day-break the an-
theridia discharge their antherozoids, which then swim about in the water
until they reach the female plant. A section through the tip of a
female plant shows a number of conceptacles similar in shape to those
of the male plant. On the walls of the conceptacle there are p:u'a-physes,
?Ud Scattered among them are the oogonia, as shown in Pl 1X, Tig. 1.
The oogonia are oval and seated on broad short pedicels. In Fuf:u,s
vesiculosus the contents of the oogonia divide into eight oospheres, which
are at tirst angular, but afterwards become spherical. The oogonia be-
Come free from their attachments, and the wall, which is really double,
Taptures, and the oospheres escape into the water. In this condition
they are merely spheres of protoplasm. The antheridia then collect
around the oospheres in large numbers, and the mass begins to ro-
tate. The rotation continues for a short time, and when it ceases the
antherozoids withdraw and soon perish. It is not yet certain whether'
ohe or more of the antherozoids really penetrates into the substance of
the oosphere during the revolutions. As soon as it comes to rest the
©0sphere takes on a cell-wall of cellulose and becomes an oospore, which

?ftﬁl‘ an interval of rest begins to divide so as to form eventually a new
rond. .

DICTYOTE}E.—-Alt-hough no members of this order are known on our
€oast north of North Carolina, the order cannot pass unuoticed in the
Dresent article, because it forms a connecting link between the Fucacce
A Pheosporew on one hand and the Floridew on the other. The
sl.)ecies are olive-brown and form expanded membranous fronds. Three

nds of reproductive organs are known, antheridia, spores, and tetra-
Spores. Al are formed by outgrowths from the superficial cells. Thq
etfaSPOI‘es are formed, as the name implies, in fours in a mother cell, from
W:hlch they escape and then readily germinate. The spores are borne
Slngly in g mother cell. The antheridia are composed of a number of
Oblong cells, which become divided by numerous longitudinal and t,_l‘zl-l:ls-.
verse divisiong into small cells, each of which contains an antherozoid.
he  Dictyotacea resemble the Floridew in having tetraspores and
“Pores which germinate without first passing through a zoosporic con-
dition, The action of the antherozoids is at present unknown, and the
Spores of thig order cannot be the product of a fertilization such as we
4 in the Floridec.

FLORiDEE.—This order is the same as the Rhodospermex of Harvey’s

\? i Ky L]
:ne TeIS. The species composing it form a very natural group, and are,
th the éxception of a few genera, entirely marine. Their color is al-

Ways some shade of red or purple when they are growing in their nor-
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mal condition. When, however, they grow in positions where they are
much exposed to the light they become green, and in decaying they pass
through various shades of orange and yellow to green. Their favorite
place of growth is below low-water mark and in deeper water, but some
species grow in tide-pools. The fronds vary in structure in the different
genera, but as a rule they are less complicated than the fronds of the
Fuei and Laminariee. The non-sexual mode of growth is by means of
bodies called tetraspores, formed by the division of a single cell into four
parts. The divisions imnay be at right angles to one another, when the
tetraspore is said to e cruciate; they may be parallel to each other, in
which case the tetraspore is said to be zonate; or they may be arranged
as in Pl. XTI, Fig. 1 a, when it is said to be tripartite. The tetraspores may
either be 1solated or collected in wart-like masses, called nemathecia.
The individuals which bear the tetraspores are, with rare exceptions, dis-
tinet from those which bear the sexual fruit or cystocarps. Occasionally
both kinds are found on the same individual, as sometimes happens in
Callithamnion Baileyi and Spyridia filamentosa. 'The tetrasporic plants,
‘taking the order as a whole, are decidedly more abundant than those
which bear the cystocarps. The sexual fruit, called the cystocarp, is
formed by the action of antherozoids upon a structure called the
trickogyne, which forms a part of the procarpe. The antherozoids are
small colorless spheres, destitute of cilia. They are borne singly in
cells, which are agglomerated in various forms, which differ in the dif:
ferent genera, but are usually either in the shape of short, dense tufts,
or else are siliculose in outline. In Chondria the antheridia cover the
surface of irregular disk-like branches, and in membranous genela
they form spots on the surface.

The name of procarpe was given by Bornet and Thuret to the collee-
tion of different cells, of which the female organ is composed before
fertilization. The procarpes are borne on the younger parts of the frond
generally near the surface. The cells of which they are composed may be
divided into two sets—those which take part in the act of fertilization
and those from which the spores are formed. The former consists of
the trichogyne, a long, slender, hyaline hair, at whose base is the
trichophore. The latter set, called by Thuret and Bornet the carpogente
cell or system, varies in the different genera, and is in most cases o
complicated to be explained in the present article. In the simplest gen-
era, as in Nemalion and Batrachospermum, the antherozoids come in con-
tact with the extremity of the trichogyne, where they remain fixedl for
a considerable time. The contents of the antherozoid, or antherozoids—
for more than one may be attached to the trichogyne—pass into the
trichogyne, and, in consequence of this action, a change takes place in
the trichophore, which divides, the divisions growing into short fila-
ments, which are formed into chains of spores by transverse divisions.
YIn.this case the trichophore represents the carpogenic cell. In Nemalion
the cystocarpic fruif is a globular mass of spores, arranged in filaments
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and destitute of any general envelope. In by far the greater number of
genera the spores are not formed by direct outgrowths from the tricho-
‘phore. In Callithamnion, for instance, the fertilizing inflnence is propa-
gated from the trichogyne, through the trichophore and the cells below it
which constitute the trichophoric apparatus, to certain laterat cells, from
which by repeated cell-division the spores are formed. In Dudresnaya the
cells of the trichophoric apparatus send out & number of lateral tubes,
which, in turn, convey the fertilizing impulse to certain modified branches
in other parts of the frond, so that, in reality, the cystocarp is formed
at some distance from the trichogyne by means of which it has been
indirectly fertilized. A similar mode of fertilization is known in Polyides

“and, according to Professor Schmitz, in the Squamariee. The cystocarps
are sometimes naked, that is, without a-special membranous envelope,
as in Nemalion, but they not unfrequently are contained in a concepta-
cle or pericarp. In the latter case, the development can only be studied
with difficulty, because the conceptacle, which originates from some of
the cells below the trichophore, develops more rapidly than the rest of
the cystocarp, and so shuts out from view the process of the formation
of the spores. It is impossible in the present article to enter into the
details of the development of the cystocarp in this complicated order,
but the reader interested in the subject is referred to the superb work
of Thuret and Bornet, FBtudes Phycologiques, and the hardly less admi-
rable Notes Algologiques, of the same authors, for a masterly exposition
of the subject.

'MODE OF COLLECTING AND PREPARING SEA-WEEDS.

The collector of sea-weeds should be provided with a pail of tin or
Wwood, or, better still, with one of papier maché if it can be procured, in
which he should place a number of large wide-mouthed bottles and several
8mall bottles, and one or two vials filled with alcobhol should not be forgot-
ten. A knife is needed for scraping crustaceous algs from stones, and a
geologist’s hammer and chisel are often useful. A hand-net, with a long,
stout, jointless pole and net with small meshesis a necessity. Olothes for
wading are also indispensable, since the best collecting grounds are
below low-water mark. If the collector is not already sufficiently en-
Cumbered, he may throw a common botanical collecting-box over his
Shoulder, as it will serve to carry the coarser species. Collecting on
sandy or gravelly beaches is very simple. One finds there only the
Floridec and larger brown sea-weeds which are washed ashore after a
storm. It is only necessary to pull over the heaps of refuse at high-
Wwater mark, or to dip up with a net the specimens which are floating at

ow.water. Collecting on beaches is uncertain, because it is only at

Certain times that specimens’ are washed ashore. On rocky shores, on
Wharves, and on the eel-grass we are always sure to find something.

ne should examine the surface of rocks wet with the spray, the bases
of the stalks of the marsh-grasses, and even the surface of mud which is
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overflowed at high tide. Here one will find an abundance of Crypto-
phycee and some Chlorospore@. Pools, more especially rocky pools, are
rich in Cllorosporex and the filamentous Phaosporece. The richest local-
ity is just beyond low-water mark, especially at the spring tides. Oue
should carefully scrape old wharves and piers. This is best done at
low tide fromn a boat. A long-handled net with a scraper on one side
is the best thing, but any stout net will do. By scraping old wood-
work which looks very unpromising one sometimes gets the rarer Calli-
thamnia and other delicate ilg®. A pnumber of interesting species are
also to be found growing on ecl-grass, which may be reached at low tide
by wading, or, better still, by boat.

For botanical purposes the dredge is not of very great service. One -
sowmetimes secures by its means rare species, but, as a rule, a day of
dredging is a day wasted. Most alg® grow on rocky bottoms where
the dredge does not work well, in fact not so well as grappling hooks.
The best opportunity for dredging is on a shelly bottom, where several
rare species are found. Good specimens are not unfrequently brought
up by fishermen on their nets. The differentspecies when collected should
be cleaned of sand and small animals and placed in bottles, each species
in a separate bottle. This is absolutely necessary in case of genera like
Cladophora and FEctocarpus, which would otherwise be hopelessly en-
tangled. The small specimens and those to be kept for microscopic
study should be put into alchohol. The coarse species which are merely
to be mounted and are not to be studied should be putdry into the pail.
Anything to be studied should be kept in plenty of water, or, if not to
be studied in a short time, be put imediately into alcohol. 1t is, how-
ever, useless to put into alcohol large quantities of sterile specimens of
genera, like Cladoplora, the species of which are characterized by their
branching and not by microscopic structure. Sea-weedsare best mounted
in salt water, that is, in this way they are in a more natural condition
for after-study, and if one is able to procure plenty of salt water it is
Dest always to mount in it, However, one may be stopping at a dis-
tance from the shore,in which case it is possible to make use of fresh
water. Besides, if salt water is used continually the driers become
saturated with salt, and it is then impossible to prepare specimens in
the damp weather so frequent at the sea-shore. As amatter of economy,
one had better mount only the finer and most unportant, specimens in
salt water and the rest in fresh water.

"The larger sea-weeds, as the rock-weeds and devil’s aprons, should be
allowed to soak several hours in fresh water before being mounted.
They can then be pressed in the same way as flowering plants, and, when
dried, mounted on the ordinary herbarium sheets. If a number of large
specimens are to be prepared, it is best to hang the plants up as soon as
they are gathered and allow them to dry, and they can afterwards be
soaked out at leisure in fresh water. The collector should know that
there are probably no plants which so quickly spoil driers as the specioes
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of rock-weed. For mounting the smaller species one should have two
or three shallow dishes of salt water,in which the plants are to be
washed and floated out, and a deep basin of either salt or fresh water,
as the case may be, for mounting. A zinc tank, one of whose sides is
slanting, is convenient for mounting, but is rather an awkward thing
to carry about in travelling. The specimens to be mounted are put into
the basin and floated out; a piece of paper is slipped under them and
they are lifted out of the water. A moderately thick unglazed paper is
best for mounting, although almost any kind will do, provided it is not
Vvery thin, Many ladies make use of photographer’s cards.

With a little practice it is perfectly easy to remove sea-weeds from
tl.le water, but to prevent the specimen slipping off the paper or to one
side of the paper it is best to put the middle finger under the center of
the paper and raise it so that the water drains off equally on all sides.
_Some slip a pane of glass under the paper, and lift it out of the water
In that way. The papers should then be left in an inclined, position for
a short time, so that the superfluous water may run off. They are then
to be put on the driers and covered with a piece of muslin or other thin
white cloth, from which the glazing has been removed by washing. Very
gelatinous specimens should be exposed for some time to the air before
DPressing. The driers should be of bibulous paper and the best material,
but unfortunately the most expensive, is thick white blotting-paper.
The specimens are to be laid on the paper and covered with a cloth,
and then another layer of paper is placed above, and so on. The best
form of press is a board with a number of stones for weights. The
driers should be changed morning and night until the specimens are
dry. Some of the smaller species dry in a few hours; others re-
quire two or three days. . Great pressure is to be avoided, and the
Specimens, if prepared in fresh water, should not be allowed to 1emain
long in the water., Most small species adhere to the papers naturally;
others require to be fastened with gum. Besides mounting specimens
On paper, it is a very good plan to prepare specimeus of fruit orany
S!I.la,ll filamentous species on pieces of mica or glass. Fragments of
Imea good enough for the purpose can be obtained for a very small
Sum of those who manufacture air-tight stoves. Specimeus prepared on
mica can be moistened and at once used for microscopic study. All
Yeally microscopie forms, such as Gleocapsa, Clathrocystis, &c.,had bettor
})e mounted on mica or glass than on paper. A difficulty is experienced
In preparing corallines and other calcarcous forms. If prepared in the
8ame way as other sea-weeds, they become very brittle, and are often
Itined by transportation. Various meanshave been devised for making
them less brittle—such as painting them with a thin solution of gum.
A better method is to paint them with & hot solution of isinglass which
has been boiled for a few moments in alecohol. The habit may be pre-
$érved, although the structure is somewhat injured, by immersing coral-
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lines for a short time in some dilute acid, which, by removing the calca-
reous matter, renders the specimens more flexible,

As we have said, selected material for future study should be put into
alcohol. Several other preserving fluids have beeu recommended, but
none in the long run do as well as alcohol. Some species do well in
glycerine, especially parasites like Streblorema and Bulbocoleon, which
grow in the fronds of other species. ~ A one per cent. solution of osmic
acid is a favorite preserving fluid of some botanists. Certain sea- weeds,
as the Phaosporew, can be mounted for the microscope in almost any
of the ordinary mounting fluids, and keep-.very well. The Floridece, on
the other hand, do not keep at all well, and after a few months the pre-
parations begin to spoil. A saturated solution of calcic chloride, a mix-
ture of glycerine and acetic acid, half and half, boiled and filtered, weak
-golutions of carbolic acid, or a one per cent. solutlon of osmic acid are all
about equally good for mounting algm. As we have said, Pheospore®

geperally do well and Floridee badly, but one sometlmes has success
even with the latter.
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ORDERS AND SUBORDERS*
OF

MARINE ALGZ OF NEW ENGLAND.

~ OrpER I. CRYPTOPHYCEZA.

Suborder CHROOCOCCACE ZE.
NOSTOOBINE ZE.

OrDER II. ZOOSPOREZ.

Suborder CHLOROSPORE.E.
BRYOPSIDE Z.
BOTRYDIEE.
PHXEOSPOREZ.

OrDER I1I. OUSPOREZA.

Suborder VAUCHERIE E.
FUOCACEZE.

OrDER 1V. FLORIDEZ,

Suborder PORPHYREE.
SQUAMARIEZ.
NEMALIEAS.
SPERMOTHAMNIEZ.
CERAMIE Z.
SPYRIDIEZE.
CRYPTONEMIEZ,
DUMONTIEZE.
GIGARTINEZE.
REODYMENIEZE.
SPONGIOCARPE A,
GELIDIEZE.
HypNE .
SOLIERIE.E.
SPHZAROCOCCOIDEA.
RHEODOMELE.ZE.

CORALLINEE.

‘All: artificial key to the genera of New England alge will be found at the end of
aper.
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OrpEr I. CRYPTOPHYCEZA, Thuret.

Alge composed of cells which are either isolated or imbedded in
mucus, §0 as to form colonies, or united in the form of filaments. Color
usually bluish green, sometimes brown, purple, or pink. Reproduction
by hormogonia or non-sexuul spores. Sexual reproduction unknown.

We havo retained the name given by Thuret, in Le Jolig’s Liste des Algues Marines
de Cherbourg, to the group of low alge in which sexual reproduction is unknowu.
Our species belong to the Schizophyte of Cohn (Beitrige zur Biologie der Pfianzen,
Vol. I, p. 202), which also includes the minute forms commonly known as Bacteria.
Most of the species here cuumerated are bluish green, owing to the presence of phy-
cochrome, and would be placed by some writers in the order Phycochromace®. Some
are destitute of phycochrome and have been placed by different writers in the Chroo-
coccacew and Palmellacee. Nwmegeli, in Die Niederen Pilze, is of the opinion that the
Bacteria should not be classed with the Phycochromace, as in the Schizophyta: of Colm,
but one éannot expect to make a satisfactory classification of forms in which no sexual
reproduction has, as yet, been discovered. The Profophyfes of Sache’s Text-Book
inclnde all the Sclhizophyie of Cohn, together with the Palmellacee and Saccharom yeetes.
From the nature of tho plants themselves, none of the above classifications can he
considered of decided scientific value, and, regarding the question of convenience
alone, we have adopted the nameo Cryptophycee as expressing sufficiently well all the
marine Protophytes of our coast, whether they contain phycochrome or not. The
order is divided into two suborders, as follows:

a. Cells free, or united by a gelatinrous intercellular substance into fami-
lies which never form true filaments. . ... ....CHROOCOCCACE XE.
). Cells arranged in filaments............. e NOSTOCHINEZE.

SusorDER CHROOCOCCACEZ.
(Glaogene, Cohn in part.)

1. Cells free or united in twosorfours ................... Chroococeus.
2. Cells united by a mucous intercellular substance into amorphous

[NoTE.—~In the following descriptive part of the present paper the synonymy of the
species is carried only so far as to cnable the reader, in the first place, to rocognize
the more common synonyms and also the works in which the synonymy is given in
full, and, in the second place, to give a reference to the more accessible works in
which the different species are figured. Of the latter frequent reference is made to the
Nereis Boreali-Americana and Phycologia Brittanica of Harvey, to the Etudes Ph ycologiques
and Noles Algologiques of Bornot and Thuret, and the Tabule Phycologica of Kiitzing.
For a list of descriptive works consulted the reader is referred to the e¢nd of this paper.

All microscopic measurements are given in fractions of a millimeter, but gross meas-
urements of objects more than half an inch in diameter are given in feet and inches,
as the divisions of the meter are not, in this country, readily applied to olbjects which
can be scon by the naked eye. .

Uuless otherwise stated, the loca lities given are those in which the writer himself
has collected the species, but in the case of common species it has been considered un-
necessary to give special localities. }
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colonies. Intercellular substance generally forming concentric
layers around the ¢ells . .o ooniviiae oo oecicennannnn .. Glecocapsa.

3. Cells united in colonies of definite shape. '
2. Cells arranged in the form of an irregular sphere, which becomes

finally hollow and net-shaped .- ......covoan -n-nn Clathrocystis.

b. Cells arrauged in several layers forming a solid spheroidal body-
Polycystis.
¢. Cells united in branching dendritic masses .......-. Entoplhysalis.

-CHROOCOCCUS, Nxzg.
((From xpoog, the color of the body, and koxxog, & berry.)
Cell division taking place in all directions, cells spherical, solitary,
Or united in twos or some multiple of two, free, 4. ¢., not united into
familieg by means of an intercellular substance.

) According to Niwsgeli, the principal distinction between Chroococcus and Gleocapsa
11('.8 in tho fuct that in the former genus the cell-wall is thin, while in the latter it is
ﬂ'llck and formed of concentriolayers. This differonce, however, is not constant, us in
('.’”'Oowccus turgidus the cell-wall is comparatively thick, whereas in Glwocapsa crepi-
dinwn tho coll-wall isroduced to a winimum. A more characteristio distinction scems
rather to Lo the oxistonce of an interceliular substance in Glwocapsa Wwhich binds the
¢ells together, but which is wanting in Chroococcus.

C. TurGIDUS, Nwg. (Protococcus, Kiitz., Tab. Phye., Vol. 1, Pl..G,
Fig. 1.—Hamatococcus binalis, Hassal, Fresh-water Alga®, p. 331, PL
82, Fig. 2.)

Cells Lluish green, oval, usually single or binate, about .02"™ to
025um jy diameter, surrounded by a thick cell-wall. '

Cape Ann, 3frs. A. L. Davis; Turope. Yresh water and marine.

rl‘ 01.111(1 on slimy rocks and piers upon which species of Calothriz, Lyngbya, &o., are
geo_‘f ing. Probably cormmon throughout Now Englend. Tho size of the cells varies
Ty much, What wo have given above is an average measurement.

GLEOCAPSA, (Kiitz.) Neg.
(Froﬁx yAotog, sticky, and xay1, & box.)

Cell division taking place in all directions, cells spherical, with thick
Walls, solitary or united in families, which are surrounded by a gelatin-
Ous substance which is generally in concentric layers around the cells.
Spores known only in G. stegophila, Itzigs. (G. Itzigsohnit, Bornet msecr.).

th"l;h,m gonus, if wo adopt the views of the advooates of Sohwendener’s theory, forms
gonidiu of the lichon gouera Synalissa, Omplalaria, &c.

PG. OREPIDINUM, Thuret, Notes Algologiques, p. 2, PL I, Figs. 1-3.
j([‘ rotococous, Thuret, in Mém. Soc. Natur. Cherbourg, Vol. II, p. 3883
® Jolis, Liste des Algues Marines de Cherbourg, p. 25; Farlow, List
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of Marine Alg®, 1876.—Pleurococcus, Rab., Flora Europ. Alg., Sec. 111,
p. 25.). PL1I, Fig. 1.

Cells spheroidal, yellow, about .0035== to .005== in diameter, im-
bedded in an olive-brown gelatinous stratum, occasionally single, usually
united in twos or some multiple of four. c

Eastport, Maine; Gloucester, Mass.; Newport, R. I.; northern coast
of France. '

‘We found this species abundant in October, 1875, on the wharves of Eastport, where
it formed thin gelatinous layers of a dark-brown color at high-water mark. It prob-
ably occurs at high-water mark on wharves along our whole coast. This species is said
by Thuret to form the gonidia of Verrucaric halodytes, Nyl., a species which we are
informed by Prof. Tuckerman is not known to lichenologists in this country. In
the present species the concentric layers of the gelatinous envelope of the cells is
wanting. The color of the cells is quite constantly brownish yellow, but occasion-
ally they become dark green. The average diameter of the cells in American speci-
mens seems to be slightly less than Thuret’s measurement.

POLYCYSTIS, Kiitz.
(From moAvg, many, and xvori, a bladder.)

Cells spherical, densely aggregated, united by an intercellular mucus
into solid masses.

In this genus we include Microeystis of Kiitzing, in which the colonies aro isolated
and not united in botryoidal masses, one being evidently an immature state of the
other.

P. BLABENS, Kiitz. (BMicrocystis, Kiitz., Tab. Phye., Vol. I, PL 8,
Fig. 1.) A

Cells bluish green, oblong, about .004™" in diameter, closely packed
in solid colonies, which are aggregated in botryoidal masses.

‘Wood’s Holl, Mass.; Europe.

Common in summer on decaying algem, over which it forms slimy masses, mixed with
species of Lyngbya, Microcoleus, &e.

P. PALLIDA, (Kiitz.).

Cells bluish green, oval, .005-7== x .007-9"™,

Newport, R. 1. ; Gloucester, Mass.; Europe. On Cladophore and Zos-
tera. :

- Differs mainly in the size of the cells from the preceding species. Our form agrees
closely with European specimens.

. CLATHROCYSTIS, Henfrey.
. {From xAy9poy, a lattice, and xvorig, & bladder.)
Cells minute, very numerous, imbedded in mucus, forming a colony
which is at first solid, then hollow, and finally perforate. )
C. BOSEO-PERSICINA, Cohn, in Beitriige zur Biologie, Vol. I, Part 1II,
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p. 167, Pl VI, Figs. 1-10. (IMicrokaloa rosea, Kiitz., in Linnea, VIII,
341.—Protococeus, Kiitz., Spec. Alg.—Pleuracoccus roseo-persicinus, Rab.,
Flora Europ. Alg.—Cryptococcus roseus, Kiitz., Phyc. Gen.; Le Jolis,
Liste des Algues Marines; Crouan, Florule du Finistere; Farlow, List
of Marine Alge, 1876.— Bacteriuni rubescens, Lankaster, in Quart. Journ.
Micros. Scieuce, Vol. XII, new series, p. 408, PL 22 and 23.)

Cells very small, about .0025 =™ in diameter, rose-colored.

Whole New England coast; Europe. Both marine and in fresh water.

Very common on decaying slgwe and on the mud, which it covers with a purplish-red
film, It is also found on codfish in:the Gloucester market, causing what is known as
the red fish. This alga, of which the detailed history is given by Cohn and Lankas-
ter, 1, c., after having been placed by different writers in several different genera, has
finally veen associated with Clathrocystis @ruginosa, Henfrey, a comwmon fresh-water
2lga of Europe and the United States. Both species are at first minute and solid, but
88 they grow older become hollow, and at length portions becowe detached, leaving
Loles in the circumference. Although in Europe the species is found in fresh water a3
Wwell as in salt, it has not yot beon observed in the interior of this country.

ENTOPHYSALIS, Kiitz.
(From evro¢ and ¢uoa2:g:, a bladder.)

Cells united in colonies, which assume a dendritic form.

.The genus is founded on Entophysalis granulosa, a species of the Mcditerranean, re-

ferred by Zanardini to the Palmellace, but more correctly by Thurot and Bornet to
the Chroococcace. ‘

E. MaenovLiz, n. sp.
) Cells dark purple, .004-6™= in diameter, united in twos and fours and
Imbedded in jelly, which forms a densely branching mass.

Magmolia Cove, Gloucester, Mags. Rare. Autumn.
mThis alga forms a thin slime on exposed roocks, in company with Gleocapsa erepidi-
mimh The ramifications of the frond are visible on careful dissection. The species is
m;“h smaller and ditfers in color from L. granulosa of Europe. The cells donot differ
!mdc hm size from those of the Glaecapsa, but they are of an entirely different color
that ave the conesntric arrangement of the cell-wall much better marked than in

Species. The cells adhere together in twos, fours, or some multiple of four, and

all are held together Ly & mucous mass, which branches in a very dense faghion. The

8onus Entophysatis is merely a Glawocapsa, which instend of being indefinitely expanded
18 densoly ramified. :

SusBorper NOSTOCHINEZ.
(Nematogenm, Cohn in part.)
Anvzedt:‘: 'followed Thuret’s Essai.dc Classification des Nostochinées,
* ciences, 6 série, Tome I, in the arrangement of the genera.

1. IP?‘i'la,ments terminating in a hyaline hair........coeeannene veuea 1
llaments destitute of o terminal hair........ s .2
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)

Filaments furnished with heterocysts.. ... .....ouoeeono oo 10
Filaments destitute of heteroeysts........................ ea. 3

3. Filaments spirally twisted......... e e eteteearaaaaaa. Spirulina.
Filaments not twisted.... ... . . . .. .. _ .. ... . .. ... .. .. .. 4

4. Filaments without a distinct sheath ... ... ..., ... ....... 3
Filaments formed of one or more colored trichomata contained in a
transparentsheath..... ... .. __ .. .. .. ... ... ... e 6

5. Cells bluish green or purple..... ... ... . .......... Oscillaria.
Cells colorless, or filled with minute black grains....... Beggiatoa.

6. Sheath containing several trichomata...... _...... ... Microcoleus.
Sheath containing only one trichoma............ .. .... Lyngbya.

7. Filaments free, forming tufts of indefinite extent. . . ... .. Calothrix.
Filaments united by a more or less firm gelatinous substance,
frond of definite shape and extent........ .. .._.... .. ..... 8

8. Heterocysts basal, i. e., placed at the base of the principal filaments
and branches....... . ... o L 9
Heterocysts intercalary........................._ . .. Hormactis.

9. Frond hemispherical or - vesiculose, filaments radiating from the
base. ... Rivularia.
Frond plane, filaments parallel....... .. .. ...... .. ... - Isactis.
10. Filaments destitute of a sheath.......... ... ... ... ... Spheerozyga.
Filaments consisting of a trichoma in a sheath. ... . .. .. Nodularia.

SPHAEROZYGA, Ag.
(From o¢aipa, a sphere, and {vyor, a yoke.)

Filaments free, destitute of sheath. Spores produced in the cells adja-
cent to the heterocysts.

S. CARMICHAELII, Harv., Phye. Brit,, Pl 113 a. (Cylindrospermacn,
Kiitz., Spee. Alg., p. 294.—Anabaine marina, Bréb.). PL I, Fig. 8.

Filaments flexuous, densely interlaced, forming slimy bluish-green
expansions, cells cylindro-spherical, about .0035=m ip diameter, dimin-
ishing in size towards the end of the filament, terminal cell pointed.
Heterocysts several in each filament. Spores oblong, usually one on
each side of heterocyst, about .018== in length when ripe, rather more
than twice as long as broad, at first green, then yellowish.

Noank, Conn.; Wood’s Holl, Gloucester, Cambridge, Mass.; Europe.
Summer.

Probably & common alga ‘along our whole coast in midsummer and autumn on
decaying algm, looking like a shining cmerald-green film, It occurs most frequently
on the swrface, but is also found at the depth of several feet. In his work on the
Fresh-water Algm of America, Prof. H. C. Wood, jr., mentions the present spocies us
occurring at Camden, N. J. We cannot, however, agree with him in placing it in



THE MARINE ALGZE OF NEW ENGLAND. 31

the genus Dolichospermum of Thwaites. Ralfs, in Annals and Mag. of Nat. History,
Vol. V, 2d series (1850), p. 325, following C. A. Agardh, who first described the genus
Spherozyga (Flora, 1827), says that in Spharozyga the spores are first formed from the
cells nearest the vesicular cells (hoterocysts), as is shown by Professor Wood’s figure,
FL 3, Fig. 3, to be the case with the species from Camden. Neithor can we regard
8. Carmichaclii, arv., as o synonym of Cylindrospermum polysporum, Kiitz., as given
by Professor Wood. Although wo have examined a large mmmber of specimens, in
only onc instance have we found more ihan a single spore on each side of the het~
erocyst, which is quite different from C. polysporum, Kiitz.

NODULARIA, Mertens.

(From nodulus, a little joint.)

Tilaments free, trichoma inclosed in a definite sheath, cells discoidal.
Heterocysts at regular intervals. Spores nnmerous, contiguous, not adja-
¢ent to the heterocysts.

The gonus Spermosira of Kiitzing is included under the above,

N. HARVEYANA, Thuret, Class. des Nostoch. (Spermosira Harveyana,
Thwaites, Phye. Brit., Pl. 173¢.)

Filaments curved, cells discoidal, .0015-20 x .004™=, heterocysts
0035mm §p diameter, spores numerous, about 4-8 together, spherical,
005-70mm in diameter.

Charles River, Cambridge, Mass.; Europe.

Found in small quantities, mixed with Spherozyga, in company with Rhizoclontum.

SPIRULINA, Turpin.
(From spirula, n small spiral.)

Filaments simple, without a proper sheath, oscillating, spirally
twisted. Spores unknown.

S. TENUISsTMA, Kiitz., Phye. Brit., Pl 105, Fig. 3; Farlow, List of
Marine Algm, 1876. Pl I, Fig. 4. ‘

Fil?l-ments intricately interlaced, .0035™™ in diameter, hyaline, spiral,.
Closely twisted, cell divisions scarcely visible, oscillations rapid.

Eastport, Maine; Gloucester, Cambridge, Wood’s Holl, Mass.; Burope.

?a:illsd species is common at Eastport, where it forms, mixed with species of Oscil-
0ut. "1 ark purple-colored patches on the wharves at low-water marlk, and it is with-
loubt to bLe found in similar localities along the whole coast.

h\:&; found z.J.t Wood’s Holl, in 1876, a species of Spirulina which formed a greenish
couectt;leielc)a.ym g algm five or six foot below low-water mark, and the samo species was
& bposis y I-Sir. l‘ W. Hooper at Key West. It :.mgrees.closel'y with 8. Thuretit, Crm.,
Shioh 8 which dxffer§ from S..tcnm'ssima, Kiitz., in having slightly smaller filaments,
diﬂ‘erenare also less _tlghtly coiled. It hardly seexps to us, however, as though the
Slamon tceﬂw:ms -sumcxont t-o- suparate 1.;he two species. A Spiruling wiih much finer

ol 1 8 than in 8. tenasdssima, and with o much more open spiral, occurs at Wood’s

» but wo hiave never found it in sufficient guantity to ascertain the spocics.
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BEGGIATOA, Trevisan.

(N;amed in honor of Francecsco Secondo Beggiato, an Italian botanist.)

F.Jaments simple, hyaline, no proper sheath, rapidly oscillating,
cells filled with opaque granules. Spores unknown.

A genus separated from Oscillaria only by its color, which is white to the naked
eye, and by the granules of sulphur which often make the cell seem quite opaque
when viewed with the microscope. The species give off a strong odor of hydrie sul-
phate, and are found in both fresh and salt water, especially in hot springs. The
diameter of tho filaments, an uncertain mark, is about the only guide to the distine-
tion of the species.

B. ALBA, Treves, var. MARINA (Warming, Videnskab. Middels., 1875,
Pl X, Figs. 6,7). :

Filaments .0036>™ in diameter, cell divisions indistinct, granules
usually irregularly placed.

Cambridge; Europe.

In brackish ditches.

B. ARACHNOIDEA, Rab. (Warming, 1. c., Pl X, Figs. 2-4).

Filaments .005-7== in diameter, cells narrower than broad, granules
usually in bands parallel to the transverse cell-walls.

Eastport, Maine; Wood’s Holl, Mass.; Europe.

On dead alge.

B. MIRABILIS, Cohn (Warming, 1. c., Pl X, Fig. 5).

Filaments .016™™ (20-40, Warming) in diameter, cells a third as long
as broad, granules arranged in bands.

Cambridge, Mass.; Europe.

" Thero is a doubt about the accuracy of the determination of the specimens referred
1o this species. It is much the largest of the genus found on our coast. The only
specimens which we have measured were .016™™ in breadth, which agrees with the
measurement of Cohm, but not with that of Warming. We have the impression,
however, that woe have seen larger specimens than those measured.

Leptothriz rigidula, Kiitz., is found at Wood’s Holl, on Ectocarpus and other algm.
The genus Leptothriz is now limited to small species related to Bacillus. Tho pres-
ent species 1s parasitic on Ecfocarpus and Cladophora, on which it forms white fringes
in midsummer. The filaments are about .0029min diameter. The cell divisions are

very indistinct, The species may possibly be the same as Beggiatoa minima, Warm-
ing, L. ¢., PL X, Fig. 10.

OSCILLARIA, Kiitz.
{From oscillo, to vibrate.)

Filaments simple, destitute of distinct sheath, oscillating, bluish
green or dark purple. ’

The species of this genus are found on mud, wharves, and wood work. They are
not usually found pure, but mixed with Spirulina, Lyngbya, &c. The following are
oll to which we care to give a name, but not by any means all which occur with us:
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O. L1MOsA, Kiitz., var, OHALYBEA, Tab. Phye., Vol. I, PL 41, Fig. 3;
Le Jolis, Liste des Algues Marines. .

Filaments .008-9mm in diameter, flexuous, apex obtuse, oscillations
marked, cells about half as long as broad, purplish colored.

Eastport, Maine; Europe.

Forming a slimy layer on piles. Our specimoens seem to agree well with specimens
from Chorbourg. O, littoralis, Harv., of Crouan’s Alg. Finistéro, No. 325, is apparently
Vvery near to this, if not the same. '

O. supuLirormis, Harv., Phye. Brit., P1. 251 b.

Filaments .006-73™™ in diameter, at the end tapering to an incurved
POiqt, cells about one-third as long as broad, bluish green.

Charles River, Cambridge; Europé.

O. sUBTORULOSA, (Bréb.). (Phormidium subtorulosum, Bréb., in Kiitz.
Tab. Phye., Vol. I, Pl 49, Fig. 5.)

Filaments .003-4mm, cells nearly cuboidal, with rounded angles, so
that the filament appears slightly crenate.

Eastport, Maine; Wood’s Hell, Mass.; Europe.

To this species is doubtfully referred s form common on wharves at Eastport
and on the government wharf at Wood’s Holl, where it forms slimy patches, mixed
“’fﬂl Spirulina, &c¢. Tho filaments of this species bear a decided resemblance to the
trichomata of Afioyocolens ohthonoplastes, and it may perhaps be a question whether
they are not really a stage of that species in which tho trichomata have escaped frow
the enveloping sheath, Opposed to this view is the large guantity of filaments and
2Dparently an entire absence of empty sheaths. That the trichomnta of M. chthono-
blastes ofton escape from the sheath can easily be seen, but how long they remain free
and how rapidly they increase under such circumstances is uncertain.

MICROCOLEUS, Desmaz.

(From pkpog, small, and xoieog, a sheath.)

] Filaments slowly oscillating, destitute of heterocysts, several united
In 2 single gelatinous sheath, which is either simple or bmnching.

M.caTHONOPLASTES, Thuret. (Oscillatoria chthonoplastes, Lyngbye—
Chthonoblastus Lyngbei, Kiitz.— Microcoleus anguiformis, Harv., Phye.
Brit., P1. 249; Kiitz., Tab. Phye., Vol. I, PL 57.— Ohthonoblastus angui-
Jormis, Rab., Flora Europ. Alg., Sect. 11, p. 133.) Pl II, Fig. 8. .

Sheaths elongated, fusiform, being six or more times broader in the
Center than at the extremities, simple, several twisted together so as to
.form a green stratum, filaments dark green, about .005™™ in diameter,
lnﬁricat;e]y twisted together, three or four only at the extremity of the
Sheath, but véry numerous at the center, where the sheath is frequently
Tuptured, allowing the filaments to protrude; cells as long as broad, or

@ little broader, terminal cell acutely pointed.
S. Miss. 59——3
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Wood’s Holl, Mass.; Atlantic shore of Europe. Summer.

A species easily recognized and probably common along the New England coast in
summer, but rarely found in sufficient quantities to make herbarium specimens. Xt
is usually found in small streaks, so entangled with othor Nostochine® and Conferve as
to be guite inextricable. At times it is found tolerably pure on the old stalks of Spar-
tina, between tide-marks. Pure specimens may Lo obtained by allowing specimens
in which filaments of this species are entangled to remain overnight in a shallow
dish of salt water, when the Microcoleus will have freed itself from other substances
and come to the surface. As generally found, the plant looks like an attenuated corn-
ucopia, owing to the rupture of the sheath in the middle, allowing the filaments to
project. This is shown in Harvey’s figure, 1. c., and also in Pl. 1I, Fig. 3, where only
half of the plant has been drawn. Normally the sheaths are about a quarter of an
inch long, about .075™™ broud in the middle, and tapering to about .012mm at the
euds. Color & deep blnish green. Tho filaments readily escape from their sheath, and
might in this condition pass for a species of Oscillaria.

MICROCOLEUS TERRESTRIS, Desmaz. (Chthonoblastus repens, Kiitz.), and M. VERsI-

COLOR, Thuret, are not infrequently found in muddy places in the interior of New
England.

LYNGBYA, Ag.
(Numed in honor of Hans Christian Lyngbye, a Danish botanist.)

Filaments free, each provided with a distinet sheath, simple, destitute
of heterocysts, no proper oscillations. Spores unknown.

L.MATUSCULA, Harv.; Mermaid’s Hair. (Conferva majuscula, Dillw,—
L. erispa, Ag. in part,—L. majuscula, Harv., Phyec. Brit., P1. 62; Ner. Am.
Bor., Part III, p. 110, PL 47 a.) PL I, Fig. 4

Filaments long, forming floating tufts, crisped, about .028== to .032mm

in diameter, blackish green, sheath prominent, cells 8 to 10 times as
broad as long.

Cape Cod, Mass., to Key West; Europe; Pacific Ocean. Common
and widely diffused. Summer.

" The largest, most striking, and most common of our marino Lyngbye, easily recog-
nized by the length and dismeter of its filaments and its color, which is a Dblackish
greon. It forms during the later summer montls large tufts upon Zostera and various
other alga, and is often found floating free in considerable quantities. In the center
of the masses the filumonts are intricately twisted together, but on the surface they
float out from one another, so as to deserve tho common name of mermaid’s hair. In
the older specimens the filaments are very much curled and twisted, forming the L.
crigpa of some writers. The sheath is always well marked, although, ag is the casc in
all the species, it varicsso much in thickness under different circumstances as to render
it impossible to give accurate measurements. The heterocysts, ¢ cellulis interstitiali-
bus sparsis,” deseribed by Rabenhorst in this species, Flora Europ. Alg., Part II,
p. 142, have, in reality, no existonco.

L. BSTUARII, Liebm. (L. @ruginosa, Ag.—L. ferruginea, Ag., in Ner.
Am. Bor., Part III, p. 102, P1. 47 b ; Phye. Brit., Pl 311.)

Filaments forming a verdigris-green stratum, about .016-18" in diam-
eter, sheaths distinct.
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Gloucester, Mass., Mrs. 4. L. Davis, and southward; Europe.  Sum-
mer,

A common species of the New Ehg]ai)d coast, abundant in shallow, brackish pools,
where it covers the exposed alge and Zostera. Much less striking than L. majuscula,
Harv., from which it is distinguished at sight by its Lrighter greon color, changing to
yellowish rather than blackish, by the diameter of its filaments, which is about half
that of L. majuscula, by its thinner sheath, and by forming thin strata rather than
loose tufts. In the Ner. Am. Bor., Part III, the diameter of the filaments of L. majus-
ftula, Harv., is given as .05 inch, and that of the filuments of L. ferruginea, Ag., a8 .001
inch, which is evidently incorrect, as one species is not fifty or even five times larger
than the other.

L. LuTEO-FUsCA, Ag. (L. fulva, Harv., Ner. Am. Bor., Part II1,
P. 102, PL 47 £.)

Tilaments fasciculate, erect, greenish yellow, .008-10~~ in diameter,
sheath distinct.

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 48.

Stonington, Conn., Bailey ; Noank, Conn.; ‘Wood’s Holl, Mass., W. G.
F.; Burope.

Apparently & common alga of Southern New England, differing in its habit from all
our other species of the genus, except L. tenerrima. It grows in large patches on
§t0ncs and wood-work between tide-marks. The filaments are erect, from one to three
inehes high or somewhat higher, when in their best condition olive-colored, but
more frequently a pale yellow. The thickness of the sheath, by which Harvey sepa-
rated his L. fulva from L. luteo-fusca, Ag., 8 by no means constant, and the species

cannot bo kopt distinet. As is tho case in several of the apecies of Lyngbya, the sheath
is soinetimes two, three, or even a greater number of times thicker than at others.

L. TENERRIMA, Thuret, mscr.

Filaments slender, fasciculate, erect, bluish green, .0035™ in diam-
eter, sheaths very thin.
' Gloucester, Mass., Mrs. A. L. Davis; Newport, R. I.; Europe.

This species waas first detected near Gloucester, by Mrs. Davis, growing apparently
o1 sand-covered rocks. The filaments are bluish grecen, and not over a quarter of an
.inch high. The species will be easily recognized by the diameter of the filaments,
which is docidedly less than that of any other of our species. Dr. Bornet, to whoin
8 specimen was sent, considers our plant the same as that collected by the late M.
Thuret, at Biarritz, France, and named by him L. tererrima. I have since found it in
. considerable quantity at tho base of the ¢liffs near the Winans mansion, at Newport.

L. NIGRESCENS, Harv., Ner. Am. Bor., Part IIf, p. 102, Pl. 47 d.

“Tilaments very slender, flaccid, densely interwoven into a fleecy,
blackish-green stratum.” (Harvey, L c.)

Canarsic Bay, L. 1., Hooper ; Peconic Bay, Harvey ; on mud and on
Zostera, Gloucester, Mass., Mrs. A. L. Davis.

Var. MAJOR. '

Filaments formiug a dark-brown gelatinous stratum, .0162™ in dian-
eter, sheath thin.
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Wood’s Holl. Common on Zostera. Summer,.

From Harvey’s description, it would be difficult to recognize this specics. From
an authentic specimen in our possession, collected by Harvey at Peconic Bay, the
filaments are seen to be from .0095mm to .01115™™ in diameter., The sheaths are dis-
tinct, but less marked thon in L. @stuarii, from which the present species differs in
the shortness and smaller diametor of the tilaments, and in the color, which is a dark
purple, at times almost black. The filaments differ from those of both L. majuscula
and L. wstuarii in being held together by an amorphous, gelatinous substance, sup-
posed to Lo characteristic of the genus Phormidium. That gonus, however, includes
plants which are now properly assigued to other genera.

We have often searched for this alga, but have never found a form which seemed
to corruspond exactly to Harvey’s specimen. The same alga has, however, been col-
lected by Mrs. Davis at Gloucester. At Wood’s Holl is a Lyngbya, distributed in
Alg. A, Bor, Farlow, Anderson & Eaton, No. 47, which is not uncominon, forming
patches several inches long on Zostera, and which resembles L. nigrescens closely in
everything but the greater diameter of the filaments. Its sliminess and the delicacy
of the filaments cause it at first sight to be mistaken for diatomes. In drying, it be-
comes somewhat greenish. This spocies, which resembles clossly L. Kitzingiana,

Thuret (Phormidium, Le Jolis), wo cun regard only as a large variety of Harvey’s L.
nigrescens.

CALOTHRIX, (Ag.) Thuret.

(From xalog, beautiful, and 9p¢§, hair.)

Filaments terminating in a hyaline hair, fixed at the base, free above,
occasionally branching, growing in little tufts or strata of indefinite ex-
tent, heterocysts present in most of the species, no oscillations. Spores
unknown,

We adopt the genus.with Thuret’s limitations, including, in part, the genera Schizo-
siphon, dmphithriz, Leibleinia, &ec., of Kiitzing.

a. Species growing in little tufts.

C. CONFERVICOLA, Ag. (Leibleinia chalybea and amethystea, Kiitz.—
C. confervicola, Ag., Phye. Brit., PL. 254; Notes Algologiques, Pl 3.)
Pl 1, Fig. 6.

Tufts fasciculate, filaments dark bluish purple, attenuated, .018™= in
diameter, heterocysts all basal, generally few in number.

On alg® of all kinds. Summer. Very common. Europe.

C. ORUSTACEA, (Schousb.) Born. & Thur. (Schizosiphon fasciculatus
and lasiopus, Kiitz.—Oscillatoria crustacea, Schousb.—Calothriz crus-
tacea, Bornet & Thuret, Notes Algologiques, p. 13, PL IV.)

Tufts fasciculate, filaments bright green, attenuated, .0125™» in diam-
eter, heterocysts intercalary, often very numerous.

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 49.

On alge of all kinds, and on rocks. Summer. Verycommon. Europe.

The two species just described are very common, certainly from Wood’s Holl to
New York, and probably also northward, on all kinds of algm, on which they form
fine tufts or fringes. Tho two species usually grow mixed togother, but may be



THE MARINE ALGA OF NEW ENGLAND. ’ at

cagily distinguished under the microscope, C. confervicola being darker colored, the
flaments thicker, and only furnished with heterocysts at the bage, whereas in
C. crustacea the heterocysts are scattered through the filament, often solitary, but
sometimes as many as eight together, and frequently truncate. C. crusiacea is also
¢ommon on rocks.

b. Species forming expansions.

C. SCOPULORUM, Ag., Phyc. Brit., PL 58 b; Ner. Am. Bor., Part
111, p. 105.

TPilyments forming strata of indefinite extent, flexuous, usually
branching, .008-12mw in diameter, heterocysts basal and intercalary,
sheaths thick, striate.

Var. vivirara. (0. vivipara, Harv., Ner. Am. Bof., Part 111, p. 106.)

Nabkant, Wood’s Holl, Mass., W. G. F.; Rhode Island, Bailey; Eu-
rope, Var. vivipare at Nahant, W. Q. F., and Seaconnet Point, Bailey.

Forming indefinite-shaped patches on rocks, on Rhizoclonium, and other prostrate
algmw, Apparently much less common than the two preceding species. It differs
from €. crustacea in the flexuous habit of the filaments, which are loosely twisted
around one another, in the much rarer occurrence of intercalary heterocysts, and in
the color of the filaments, which is not a bright green, but gonerally brownish., The
sheaths, too, become thick, dark, and striated. As is the case in all species of Oalo-
tiriz where the filaments are closely interwoven, the diameter of the filaments is
8.1‘0_3.%1' and that of tho sheath less, proceeding from within outwards. The variety
Vitipara is only a luxuriant form of the typical species.

C. PuLviNATA, Ag. (C. hydnoides, Harv.)

TFilaments densely packed, forming a dark green spongy layer, united
at the surface in tooth-like masses, flexuous, .006== to .0115== in diam-
¢ter, heterocysts intercalary.

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 50.

Wood’s Holl, on whaives. Common. Europe.

; In this species the filaments are much more densely interwoven and flaxuous than
N any of the preceding species. It forms patches looking like a honeycomb, or like
2 small Hydnum, and can be torn from its attachment in pieces of considerable size.

C. PARASITIOA, Thuret. (Rivularie, Ohauvin.—Schizosiphon, Le Jolis.)
' Filaments loosely united, forming a velvety film, bulbous at base,
Simple or only slightly branching, about .008-10== in diameter,
heterocysts basal, obliquely truncate.
On Nemalion multifidum, Newport, R. I.; Europe.

Ea-s_ily recognized by its bulbous base and obliquely truncate heterocysts, and its
bPeculiar habitat, |

RIVULARIA, Roth.
(Nomed from the fluviatile habitat of many of the species.)
Frond gelatinons, more or less globose, fillaments radiating, atten.
Uated, furnished with distinct sheaths, branching, a heterocyst at the
base of each branch.
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- Few genera of algm have been divided by different writers into so many artificial
and unsatisfactory genera as Rivuloria. Some of the described genera are character-
ized by striations or alterations of the sheath which arise from age or unfuvorable
exterpal conditions. Other so-called genera are characterized Ly the presonce of
parasitic plants in the thallus of a true Rivuluria. As understood in the present arti-
cle, the genus differs from Calothriz in the fact that the filaments are imbedded in a
mass of jelly and the thallus is of a definite shape and extent. From Jsactis, which
might be perbaps considered o subgenus, Rirrlaria differs in having its filaments
radiate from a central point instead of being parallel to one another. From Hormactis
it abundantly differs in the mode of formation of the filamonts. In Rivularia the
branches are formed by the division of the filament laterally, the upper part of the
braneh separating from the wain filament, and the two being only in contact at the
base of the branch, where a heterocyst, is always to be found. In Hormactis the fila-
ments push ont sidewise in the form of an inverted V. The apex of the V then
elongates upwards and, st the samno time, the sides of the V elongate so that, iu
passing from the interior of the thallus outwards, instead of finding a series of fila-
ments spreading out fan-shaped, we find the filaments converging two by two,
which finally unito into single filaments near the surface of the thallus. Morcover,
the heterocysts in Hormactis are intercalary, not basal. In none of our marine species
of Rivularia have spores been secn, but spores are found in some fresh-water species of
Gleotrichia, a genus closely allied to, if not to be included in, Rivularia.

R. ATRA, Roth. (Zonotrichia hemisperica, Ag.— Euactis amena, atra,
confluens, hemispharica, Lenormandiana, marina, Kiitz.—Linckia atra,
Lyngb.—R. atra, Phyc. Brit., P1. 239.) Pl II, Fig. 2.

Thallus solid, globose or hemispherical, varying in size from that of
a head of a pin to half an inch in diameter, dark glossy black,
filaments straight, .0038-45™= in diameter, heterocysts about as broad as
or rather broader than the filaments, usually somewhat pointed.

Var. confluens, flattish, owing to the coalescence of several individuals.

Common along the whole €oast, on stones, algm, aud stalks of Spartina, often in
company with Isactis plana. Distinguished by its dark, shining color and usually
hemispherical shape. It is generally minute in size, but occasionally grows as large
as a pea or somewhat larger. The variety confluens resembles, to the naked eye,
Isactis plana, but is decidedly thicker. Mieroscopically the two are quite different.

R. PLICATA, Carm., Phyc. Brit., P1. 315. (Physactis, Kiitz.)

Thallus at first solid, soon betoming hollow, plicato-rugose, folds
sinuous, filaments flexuous, .003-4™ in diameter, heterocysts nearly
spherical, about as broad as the tilaments.

On mud and Spartine roots. Cohasset Narrows, Wood’s Holl, Mass.,
W. G. F. Common.

Although as yet known to occur only at the two above named localities, this species
will probably be found to be common aloug the whole New England coast, but it
is certainly less common than the preceding species. Its favorite habitat is the mud
in which Spartina is growing, Letwoen tide-marks. It attuins a larger size than R.
atra, is almost always hollow, and easily recognized by jts cerebriformly plicate sur-
face. The substance is softer than in R, atre, the filaments are slightly narrower and
less closely packed together, and the heterocysts ure rather more spherical than in that
species.

R. HOSPITA, Thuret (Euactis hospita and Dprorumpens, Kiitz.), which differs from the
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preceding species in having filaments .008™™ to .012mm in diameter, was recognized by
Dr. Bornet in company with I. plicata in a specimen from Cohasset Narrows. As we
have not been able to recognize tho species in any of our own specimens from the
same locality, the presumption is that it is not very common. ‘

ISACTIS, Thuret.
(From too¢, equal, and axreg, 8 ray.)
Frond plane, composed of parallel filaments, held together by a tough,
gelatinous intercellular substance, ending in a hyaline hair, hetero-

Cysts basal, ramifications few. Spores unknown.

This genus differs from Rivularie only in that the filaments are parallel to one
another &0 as to form o flat frond, whereas in Rivularie they radiate from a ceutral
Point and form more or less spherical fronds. It might with propriety be considered
a subgenus under Rivuleria.

I. PLANA, Thuret, 1. ¢. (Dasyactis, Kiitz.— Plhysactis atropurpurea,
obducens, Kiitz.) PL I, Fig. 2.

Frond flat, thin, dense, dark green, outline irregular, filaments
:0076-957min diameter, .12-.15"high sheaths often torn and striate.

Whole New England coast; Europe.

Very common on rocks, Fucus, Punctaria, ond other algee, forming dark-green spots,
scarcely raised above the substance on which it is growing.

HORMACTIS, Thuret.

(From bppog, a necklace, and ukTig, 8 TAY.)

Frond gelatinous, globose, at first solid; then hollow and plicate,
heterocyst intercalary, filaments simple at the surface of frond, bifur-
cating below. Spores unknown.

H. Quovr, (Ag.) Bornet, in litt. (Rivularia nitida, Farlow, List of
Marine Alge, 1876. PL II, Fig. 1.
. Fronds gregarious, dark green, plicato-rugose, from a quarter of an
inch to two to three inches in diameter, filaments .0028-55" in diawm-
eter, tortuous, cells of external part of the frond thick and discoidal,
becoming more oval in the interior of the frond heterocysts numer-
ous, scattered, about .0038™ x .0058 ™",

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 45.

VV.OOd’s Holl, Mass., W. G. F.; Falmouth, Mass., Mr. F. 8. Collins;
Marianne Islands.

th'gl:;.u,lt"_’resﬁng spec‘ies. although it has as yet only been found at Wood’s Holl and
Soun dJm;’ Ing coast, will probably also be found at other localities on Long Island
inner l;i(l t grows in consi.demble quantities upon species of Fucas, at half tide, on the
ou the b e of Parker’s Point, Wood’s Holl, and we have also found it washed ashoro
June meéll‘;ll_les of Buz.zard’s Bay, in the same township. It makes its appearance in
July’ ’ll‘h ;Sappenm in thie month of September, being in perfoction in the mouth of
but : e fronds sometimes acquire a large size, two or three inches in diameter,

usually they are much smaller and densely aggregated, almost covering the Fucus
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stalks upon which they are growing. It first appears as solid green spots upon the
Fucus, which soon swell out into thin bladders, which partly collapse on being
romoved from the water. The peculiar inverted V-shaped filaments are seen togreater
advantage by dissecting with needles small pieces of the frond than by making sec-
tions with a razor.

The only other species of this genus is Hormactis Balani, Thuret, which grows on
barnacles on the coast of France. It is a comparatively minute plant, much less
striking than our own species, which seems rather to replace, on our coast, the Itivu-
laria nifida, Ag., of the coast of Burope, which it resembles in general appearance
and babit. The external resemblance to that species is so great that specimens wero
scot to Dr. Bornet as R. nitida, Ag. (?) By him it was recognizea a8 1 now species
of Hormactis, H. Farlowii, under which name it was distributed in Alg. Am. Bor.
Sinco then Dr. Bornet has recognized its identity with Rivularia Quoyi, Ag., of the

Marianne Islands. It is not a little remarkable that the species is only known in two
localities so widely remote from one another.

STIGONEMA MAMILLOSUM, Ag., occurs in a brook which empties into the sea at
- Rafe’s Chasm, Magnolia Cove, in Gloucester ; and CALOTHRIX PARIETINA, Thuret, is

found in Nobska Pound, close to the sea, at Wood’s Holl. The species named all belong
in the present order, but are not strictly marine. )

OrDER ZOOSPOREA.

Alg® either green or olive-brown in color. Reproduction by means of
zoospores, which unite in pairs to form a zygospore.

_ This order inpcludes all the marine Clorospermee attributed to Néw England iun the
Nereis Am. Bor., with the exception of the genus Vaucheria, as well as tho greater
part of the olive-brown sea-weeds, with the exception of the rock-weeds or Fucacee.

The account of the order given in the introduction to the present article should be
consulted in the present connection.

a. Green alge, multicellular, zoospores of two kinds—macrozoospores
with four and microzoospores with two terminal cilia . . Chlorosporec.

b. Green alge, frond unicellular, branching .............. Bryopsidec.

c. Green alge, frond unicellular, simpie....... e e Botrydiea.

d. Olive-brown algee, zoospores of one kind, with two cilia laterally

attached........... ... .. .. ., Ceeereeineaaaa- Phaosporee,
SusorpER CHLOROSPOREZE.

1. Fronds membranaceous - - ......... ..., . iiiiiieaaia.n (Tlve) 2

Frouds fllamentons « . .. ..o iut i 3

2. Cellsinasinglelayer...... ... .. ... ... ... cee.... Monostroma.

Cells in two layers. - .. oottt e i Ulva.

3. Some of the cells furnished with long hyaline hairs. . ... Bulbocoleon.

Cells destitute of hyaline hairs. .. .. .o uen o ieeeveeeaaaanenen 4

4. Filaments branching throughout ...................... Cladophora.

TFilaments with short, root-like branches only. ...... . . Rhizoclonium.

Filaments unbranched ...... .. ... ... ... . . .. i, b

5. Filaments rigid, setaceous .......... ... R ceeeens Cleetomorpha.

Filaments soft and flaceid....._........... e aennn. «.....Ulothriz.
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MONOSTROMA, (Thuret) Wittrock.
(From povog, single, and orpwus, o bed.) .

- Fronds membranaceous, consisting of a single layer of cells, which are
either parenchymatous or separated from one another by more or less
Jelly.
. As dofined by Thuret, Monostroma differed from Ulva in having the cells embedded
in jelly rather than arranged in the usual form of parenchymatous tissue. Wittrock
includes in the genus all the Ulva consisting of a single layer. In most of the species
the frond is at first sack-shape, but soon ruptures, the segments being composed of one
layer of cells. The basal cells are prolonged downwards, but they become more or
leas circular in the upper part.

M. puLcHRUM, D. 8P. ,

Fronds membranaceous, fasciculate, light green, lanceolate or cuneate-
lanceolate, attenuated at the base, margin crisped, two to twelve inches
long, two inches broad, substance very delicate, about 006" in thick-
ness, cells irregular, more or less sinuous, intercellular substance small.

Watch Hill, Conn., Prof. Eaton; Gloucester, Mass., Mrs. Bray; Port-
land, Me., Mr. O. B. Fuller. Spring.

.A beautiful and apparently not uncommon spring plant of New England, dis-
tinguished by its outline and delicate substance, When fully grown tho fronds are
mogt frequently attenuated at the base and rather obtuse at the summit. When young
they are lanceolate, and seom to be always plaue, nover saceate, as in the next species.
.Tlle color is n delicate green, and the plant cannot easily be removed from the paper
on ?vhich it is pressed. This species has sometimes boen distributed as Ulve Linza, to
Which it bears wore or loss resemblance in shape.

M, GRrREVILLEI, Wittrock. (Ulva Lactuca, Grev. non Linn.; Harv. Phyc.
Brit., p1. 243, and Ner. Am. Bor., Part I1I, p. 60.—Enteromorpha Gre-
ville, Thuret.) ' ' : .

Frond at first saccate, then split to the base into irregular segments,
color light green, segments plane, unequally laciniate, frond about
012 o thick, cells angular, intercellular substance small.

Boston Bay (Ner. Am. Bor.); Malden, Mass, Mr. Colling; Ives
Point, Conn., Mr. F. W. Hall; Europe. Spring.

c A common spring species of the Atlantic shores of Europe, but apparently not so
somt.non in New England. The cells of this species vary considerably, and in some
Pecimens the intercellular gelatinous substance is tolerably prominent.

M. BLywir, (Aresch.) Wittr, (Ulva Blytii, Aresch., Phyc. Scand., p:
ﬁﬁ), Pl. 10 g.— M. Blyttie, Wittrock, Monog. Monostr., p. 49, PL IV, Fig.

Frond membranaceous, subcoriaceous, dark green, irregularly cleft,
margin crisped, .028-40"" in thickness, cells angular, closely packed,
Intercellular substance small.

Exs.—Nordstedt & Wittrock, Alg. Scand., No. 44; Alg. Am. Bor,
Farlow, Anderson & Eaton, No. 98.
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Eastport, Maine; Gloucester, Nahant, Mass.; Northern Europe. Au-
tumn.

This, by far the most striking of our Monostromata, grotws luzuriantly in the large
tide-pool at Dog Island, Eastport, where it attains a length of one foot. In habit it
resembles Ulve lactuca var. rigida, but it is of a deeper greon. Our specimens were
collected in the month of September. As it occurs at Nahant the species is not gen-
erally more than two or three inches long, and recalls the figure of Ulva obscura, Kiitz.,
Tab. Phye., Pl 12, No. 2. Itisfound in the clefts of exposed rocks, latp in the season.

Tts color is a deep green when growing, which becomes brownish in drying. Itdoes
not adhere well to paper.

M. CREPIDINUM, 1. sp.

Fronds delicate, light green, one to three inches long, flabellately or-
biculate, split to the base, segments obovate, .018-36=™ thick, cells
roundish-angular, intercellular substance prominent.

Government wharf, Wood’s Holl, Mass. August.

This small species is common on the piles of the wharf at Wood’s Holl. It is very
soft, and collapses on removing it from the water. It preserves its color well on paper.
The above name is given provisionally, as we are not able to refer the species to any
known form. It resembles 3, Wittrockii, Bornet, a species, we believe, not yet de-
scribed. Except in its small size, it is very near M. orbiculatum, Thur., but the thick-
ness of that species, as given by Wittrock, is .032-40mm,  An examination of a specimen
collected by Thuret, however, gives the same measurement as our species. If the
species eventually is united with M. orbiculatum, the present must be regarded as a
small form.

ULVA, (L.) Le Jolis.
(Supposed to be from «l, Celtic for water.)

‘Fronds simple or branching, consisting of two layers of cells, which
are either in close contact with one another or else at maturity separate
8o as to form a tubular frond.

We have followed Le Jolis in uniting the old genecra Ulva and Enteromorpha, and we
might perhaps have gone farther and united Monostroma with I {va, for if Monostroma
Grevillei when young resewbles an Enteromorphe, in its older stages it splits into
membranes consiating of a single layer of cells, which are certainly imbedded in a cer-
tain amount of gelatinous substance, yet so little as to make it doubtful whether to
call the frond parenchymatous or not.

U.LAcTUCA, (Linn.) Le Jolis. (Ulva latissima and rigida, Ag. & Auct.
recent.—U. latissima, Grev. & Harv.—Phycoseris gigantea, myriotrema,
australis, &c., Kiitz.) Pl IIL Fig. 1.

Frond flat, thick, unbranched, variously more or less ovate in outline,
divided, the two layers of cells adherent.

a. Var. RIGIDA, (Ag.) Le Jolis. (U. rigida, Ag.—T. latissima, Harv.,
Phyec. Brit., partim.—Phycoseris australis, Kiitz.)

Frond rigid, rather thick, generally deeply divided, lacini® irregu-
larly lacerate-erose, the base of frond more dense and deeply colored
than the rest. -
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- 8. Var. LACTUCA, Le Jolis. (U. latissima, Harv., partim.—Phycoseris
gigantea, Kiitz.)

Frond orbicular, oblongA or elongate-fasciate, simple,' undivided or
scareely lobed, frequently spirally contorted.

7. Var. LATISSIMA, Le Jolis.

Frond simple, at first cuneate-substipitate, afterwards broadly ex-
Panded.

Very common all over the world, especially in brackish waters.

The present species nearly corresponds to the Ulva latissima of the Nereis Am. Bor.,
but is not the U, Lactuca of that work. It is distinguished from the remaining species
I{Y boing always flat, never tubular at any age, and by its more or less orbicular out-
]_Ule not becoming linear or ribbon-shaped. Var. a is the common Ulva on rocks and
11 pools exposed to the action of the waves. The frond, although not very large, is
rigid, and does not adhere well to paper in drying. In outline it is orbicular, and is
generally deeply incised. Var. 8 has a more elongated ghape, and is generally plicato-

. undulate. Var. y is very common in brackish places on the mud, and attains a very
large size. When fully grown it has no definite shape, but is ragged on the margin
and often perforated.

ULVA ENTEROMORPHA, Le Jolis.

Frond linear or lanceolate in outline, attenuated at base, the two lay-
ers of cells cither entirely separating, so as to form a tubular frond, or
slightly cohering, forming a flat frond.

@. Var, LANCEOLATA, Le Jolis. (Ulva Linza, Greville & Harvey.—
Plycoseris lanceolata and crispatd, Kiit-zing.).

Frond narrow, flat, ribbon-shaped, unbranched, much attenuated at
ba.s,e, margin somewhat crisped, sometimes 80 much so that the frond
appears spirally twisted.’

A. Var. INTESTINALIS, Le Jolis. (Hnteromorpha intestinalis, Auct.)

] Frond simple, attenuated, and subcompressed at base, above tubuloso-
nflated.

7. Var. comprEssA, Le Jolis. (Ulva compressa, L.—Enteromorpha
compressa, Auct.)

Frona tubuloso-compressed, generally proliferously branched, branches
uniform, simple, attenuate at the base, broader and obtuse at the apes,
color somewhat dingy.

Very common all over the world, particularly in brackish water.

pr’:;:: sfpeciesrinc"ludes the Ulva Linza, Enteromorpha intestinalis, and En teromorpha com-
1o o of the Nereis Am. Bor., which can only be regarded as varieties of one species.
Auct I)’e‘:l;: retz.ches xts. highest development in the var. 8 (Enteromorpha intestinalis,
BPiOu.oil‘; lc-h is excesswelyf common iu all .slmllow water along our coast, and is con-
animal 8 {'rd‘s"-gmgable by its resemblance in shape to the swollen intestines of some
48 the <.)th he species approaches Ulva Lactuca‘, L., in var. a, which is not so c9mmon
of tubul er forl.ns of the species whose long ribbon-like fronds are compressed instead
ar, 28 in var. 8. In var. y, with branching instead of sunple fronds, the
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species. approaches Ulva clathrate. ‘Innumerable varieties have beem made of “the
various forms of this species, but an enumeration of them is quite uncalled for in this
place.

ULVA CLATHRATA, Ag.

¢ Frond tubular, filiform, several times branched, branches attenuate
at the apex, often very fine, cells arranged in rows.” (Le Jolis, Liste
des Algues Marines de Cherbourg.)

As usually defined by algologists, Ulva clathrata differs from U, compfeasa, prinei-
pally in the smaller size of the branches, s character Ly no means constant. We
quote the specific distinctions as given by Le Jolis, 1. ¢c., which express more clearly
than the descriptions of other writers the relations between the species :

‘1 think they (the specific characters) aro'to be found, first, in the general form of
the fronds, which, broadened at the summit in the different varioties of Ulta entero-
morpha, are, on the contrary, much attenuated at the extremity in Ulva clathrata.
Secondly, in theramification. While Ulra compresea and intestinalis ave rather proliferous
than branching in the true acceptation of the word—their branches being ordinarily
of such a character that when they are given off from the lower part of the frond there
does not exist, so to speak, any principal axis, or when borne towards the extremity .
of the frond reduced to simple proliferations; in Ulva clathrata, on the countrary, there
exists a well-marked ramification, the fronds or primary axes Léaring numerous sece
ondary branches, which in their turn produce branchlets of an inferior order.”

Of the species, as defined by Le Jolis, there. are several varieties common on our
coast, principally to be distinguished by the fincness of the branches and more or less
complicated ramification. The variety Agardhiana of Le Jolis (Enteromorpha Linkiana,
Grev.), rather coarse and rigid, is common in shallow water, as is also the form called

Ly Harvey FEnteromorpha ramulosa. The var. Rothiana forma prostrata is found in a
ditch at Malden, Mass.

ULrva HoPkmkil, (McCalla) Harv., Phye. Brit., P1. 263.

Frond capillary, excessively branched, ramuli ending in a single row
of cells,

Greenport, L. I., Mr. Hooper ; Gloucester, Mass., Mrs. A. L. Davis;
Europe. )

A beautiful species, looking much more like afine Cla'dophora than an Ulva. Itisin
- oSt cases easily recognized by its tenuity and light-green color. It grows in large

tufts on other algm and is about eight or ten inches long. Itis by no means certain
that this species should not be regarded as an extreme variety of U. clathrata in spite
of the fact that the branches usually end in g single row of cells.

ULOTHRIX, (Kiitz.) Thar.

(¥rom 2, a forest, and Fpi£, a hair.)

Filaments grass-green, soft and flaccid, unbranched, at first forming
tufts attached at the base, afterwards becoming more or less entangled,
cells never long in proportion to their diameter.

The genus Ulothriz here includes ali the unbranching marine Cilorosporew of a deli-
cate texture, and embraces the species included Ly Harvey in the genus Hormotrichum
of Kiitzing, which cen hardly be kept distinct from Ulothri:c; an older genus of Kiitzing.
‘When young the species of the genus are attached at the base and unbranched, but in

fome cases, when old, the filaments are twisted together, and it is not always casy to
find the point of attachment,
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The genus is too nearly related to Chatemorpha, from which it differs in substance,
the filaments being more or less gelatinous in Ulothriz und rigid in Chetomorpha. Of
all the filamentous marine Chlorosporee the species of Tlothrix are best adapted for the
study of zoospores. The conjugation of zoospores in Ulothric zonata, a fresh-water
l:glecies, has been very fully described by Dodel-Port in Pringsheim’s Jahrbiicher,

ol. X, )

U. rrLacca, (Dillw.) Thuret. (Lyngbya flacca and Carmichaelii, Harv.,
Phye. Brit., 1. 300 and 186 a.— Hormotrichum Carmichaelii, Harv., Ner.
Am, Bor., Part IIT, p. 90.)

Filaments fine, lubricous, greenish yellow, one to three inches long,
at first tufted, then entangled and forming strata of indefinite extent
filaments .014-30" in diameter, becoming meoniliform, cells .003-12~"
long, generally narrow, discoidal.

Eastport, Maine., on stones and Rhodymenia, August; Nahant, Mass.,
M, Collins, spring ; Isles of Shoals, N. H., Mrs. Davis; Europe.

A species most luxuriant in the spring, but also found in summer. The form found

at Eustport was the entangled stage which is comwmon on wood-work at low-water
ark,

U. 150GoNa, (Engl. Bot.) Thuret. (Conferva Youngana, Harv., Phyc.
Brit., Pl. 328.—Lyngbya speciosa, 1. c., Pl. 186 b.—Hormotrichum Young-
anum, Ner. Am. Bor., Part III, p. 89.— Urospora penicilliformis, Aresch.
n part.) : -

Filaments fine, yellowish green, one to three inches long, at first
tufted, afterwards forming strata, fillaments .036-58"™ in diameter,
Woniliformn, cells .015-50™= long, from cuboeidal becoming ovate, con-
Striction at nodes marked.

New York, Harvey; Ives Point, Conn., Mr. Hall; Gloucester, Mrs.
Davis ; Nahant, Mr. Collins; Burope. Spring.

. Distinguished from the last by ite greater size and by the marked constriction be-

Ween the cells at maturity. Apparently common on wood-work. Whatever name
We may give to this species, it is the same form which is common in the northern
bart of Europe in spring and summer. It 18 the Hormotrichum Younganum of British
nollthOrs, and the U. isogona of tho French. It is the specics referred by Areschoug,
ibfervutiones Phycologicm, II, Act. Reg. Soc. Seient., Ser. III, Vol. 9, to Conferva peni-
il formig, Roth, and made by him the type of the genus Urospora. Areschoug unites
;md“”‘ the single species U. penicilliformis the tollowing species of Phycologia Brit-
Iﬂ-mca,: Lyngbya speciosa, L. Carmiokaclii, L. Cutleric, L. flacoa, and Conferva Youngana.
0 the present case we have kopt U. flacca and U. isogona distinet, but agree with

eschoug in uniting U. apeciosa with U. isogona. Perhaps a further acquaintance

:it-h the species might lead us t6 unite the present two species under Areschoug's
me,

The Hormotrichum speciosum of Eaton’s list of Eastport algs belongs to another
gonus. The . boreale, 1. o., is unknown to me.

U. COLLABENS, (Ag.) Thur.? (Conferva collabens, Harv., Phyc. Brit.,
PL 327.— Hormotrichum collabens, Kiitz., Spec. Alg., p. 383.)
Filaments tufted, two to six inches long deep green, cells from .05—
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.18=™ in breadth, once or once and a half as long as broad, nodes con-
stricted.

To this species is referred, with considémble doubt, a rare Ulothrix found by Mr.
Collins at Nahant. The filuments are six or seven inches long, very soft, and they can
with difficulty be removed from the paper on which they are pressed. The cells ave-
rage from .035-90m® in breadth by .054-,324mm jp length. In Rhode Island Plants, by
8. T. Olney, Providence Franklin Society, April, 1847, under No. 1189, is the following:
¢Conferva collabens, Ag.? ‘or near it’—Harv. MSS. Sogonnet Point! Narragansett
Pler!” In the Nereis Am. Bor., Part III, no reference is made to C. collabens, Ag., by
Harvey, whom Olney quotes in his list. Harvey, however, in the Nereis, dcscribes

8 new species, Chetomorpha Olneyi, which calls to mind C. collabens, and perhaps that
is the plant referred to by Mr. Olney.

CHZETOMORPHA, Kiitz.
(From yacry, hair, and popgy, shape.)

Filaments grass green, coarse and rigid, unbranched, either attached

in tufts or floating in masses, cells variable in length, often much
Jonger than broad. N

The species of this genus may be divided into two groups. In the first the fila-
ments arise in tufts from a definite base. In the second the filaments are twisted to-
gether and form intricate masses, which rest upon stones and other alge. It may be
a question whether the members of the last-named group are not the advanced stage
of the species of the first group, which, as they have developed, have become twisted
togother and torn from their attachments. It would be comparatively a simnple mat-
ter to classify our own species taken by themselves, but in comparing them with for-
eign specics it becomes very complicated in consequence of the confusion of names
applied to some of tho common European specics. 'We can only briefly mention the
synonyms, which are almost hopelessly confused.

C. MELAGONIUM, (Web. & Mohr.) Kiitz. (Conferva Melagorium, Phyc.
Brit., P 99 a.) .

Filaments erect, base scutate, coarse and wiry, dark glaucous green,
cells .4-5"" broad by .4-7™ long.

In tide-pools.

- Common from Boston northward ; Northern Europe.

The most easily recognized specios of the genus with us. It grows in deep tide-
pools, attached to pebbles and roeks. The filaments can e recognized at a distance
by their dark glaucous-green color and rigidity. It is generally a foot or more in
length, and the filaments are usually free, but become more or less twisted togother.
It does not adhere well to paper in drying, and in spite of its toarsoness it does not
bear immersion in fresh water.

C. mrEA, (Dillw.) Kiitz. (Conferva eerea, Phye. Brit., P1. 99 b.)

Filaments erect, base scutate, setaceous, yellowish green, cells
.25—40"" long by .15-30™" broad.
In high-tide pools.

. New York Harbor, Harvey; New Haven, Prof. Eaton ; Newport,
Bailey; Gloucester; Europe.

This specics has a wider range than the last, being found not only in the north of

Europe, but also in tho Mediterranean and other warm seas, ‘With us it is not un-
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common in Long Island Sound, but is little known north of Cape Cod. It growsin
pools, sometimes near high-water mark, and resembles in habit C. melagonium, from
which it differs in color, in being much less rigid, and in thoe smaller size of its cells.
As found on our coast, the filaments are rather more slender than the average of
European specimens.

. C. Picquoriana, (Mont.) Kiitz. (Conferva Picquotiana, Ann. Scien.
Nat.; 3d Ser., Vol. X'I, p. 66.— Chatomorpha Piquotiana, Ner. Am, Bor,,
Part III, p. 85, Pl 46 c.)

Filaments prostrate, intricately twisted together in masses, rigid,
dark-green, cells .2-4™ broad by .2-1.6™ long, slightly oval in shape.

Deep water, and washed ashore.

Rather common from Boston northward; Stoten Island Harvey ;
Gay Head, Mass. '

This specics was firat described by Montagno from specimens collected Ly Lamare-
Picquot in Labrador. It is the largest of our prostrate Chatomorphe, and north of
Boston is not uncommon on beaches after a storm, but it has not been seen in tide-pools.
The localities South of Cape Cod perbaps need revision. Weo have found the species
Wwashed ashore at Gay Head, from dcep water. It reminds one of C. melagonium by
its color, rigidity, and size of the filaments, and it scems to us probable that it'is
merely an advanced stage of that species which has broken from its attachments and
become entangled without having lost its power of growth. It is certainly very
unlikely that any algs of this suborder is throughout its whole period of oxistence
unattached. The cells differ from those of C. melagonium in being sometimes several
times lon gor than broad, but, on the other hand, they frequently are found no longer
than bro'ld If the species is really distinet and not an older stage of C. melagonium,
88 wo suspect, it is the largest and coarsest of our specics, and is to be compared with
C. torulosa, Zan, of which we have examined specimons collected by IInuck at Pirano,
In the Adriatic. In drying, our specics does not adhere to paper, and the colls con-
tract at the joints so as to give a toruloid appearance.

C. Linum, (Flor. Dan.) Kiitz. (Conferva Linum, Crouan, Algues
Marines du Finistere, No. 353.—Conferva Linum, Areschoug, Alg.
Scand., No. 183.— Chatomorpha herbacea, Kiitz., in Hohenacker’s Meeral-
gen, No. 355.—Chatomorpha Linum, Kiitz., Spec. Alg., p. 378.—Chato-
Morpha sutoria, (Berk.) Harv., Ner. Am. Bor., Part 3, p. 87.—Non
Conferva Linum, Alg. Danmon., No. 220, nec Rhizoclonium Linum,
Herb. Thuret.)

Filaments prostrate, intricately twisted together in masses, ngld
bright green, cells -20-25me broad by .20-30== long, about as broad as
long,

Just below low-water mark.

Common in Long Island Sound; Nabant, Ten Pound Island, Glou-
Cester, Mass.; Europe.

The confusxou which has arisen from the application of the namo Conferva Linum to
differont species and the useless multiplication of names, especially on the part of
KUtzmg, makes it exceedingly difficult to ascertain the name of this common species
On our coast. It forms strata of considerable extont upon rocks and gravel just below
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low-water mark. It can be distinguished from the preceding specics by its lighter
color, by being less rigid, and by the smaller size of the cells, which are rather uni-
formly as broad as long. If we may suspect that C. Picquotiana is only a form of C.
melogonium, we may also suggest that the present is possibly the corresponding form
of C. @rea. Tounravel the synonymy of the species is quite hopeless. Our speciinens
agree with No. 353 of Crouan’s Algues Marines da Finistdre and No. 183 of Ares-
choug’s Algm Scandinavicem, both of which are supposed to be the Conferva Linum of
the Flora Danica. They are also identical with No. 355 of Hohenacker’s Meeralgen,
which purports to have been determined as C. herbacea, Kg., by Kiitzing himself.
Whether they are the same as the Conferva Linum of the Phycologia Brittanica we
cannot determine. They approach vory near to, if they are not identical with, C.
crassa of tho Italian algologists. In fact, Crouan considers C. Linum, Fl. Dan., to bg
the same as C. crassa, Ag. The Chatomorpha sutoria of the Nereis Am. Bor. seews to
us the same thing. We have examined Bailey’s specimens, {fom which Harvey named
the species in the Nereis, and have also examined Buailey’s locality, at Stonington.
To the naked eye, in Bailey’s specimens, the filaments appear smaller than the typical
form, but a microscopic examination gives the same measurements as specimens we
collected ourselves, which agreed precisely with No. 333, Crouan. In saying that the
New England specimens of C. sutoria should be considered to berather €. Linum, we do
not mean to imply that the European C. sutoria is not distinct. Whother our species
is the same as Rhizoclonium Linum, Thuret, is, perhaps, doubtful. In specimens of the
last-named speeies from Cherbourg the filanents appear to be somewhat smaller. Tho

species usually, but not always, loses its color drying, and scarcely adheres to paper
unless under considerable pressure.

SPECIES INQUIREND.AE.

C. OLNEY1, Harv., Ner. Am. Bor., Part LII, p. 86, Pl 46 d.

¢ TFilaments tufted, setaceous, straight or curved, soft, pale green;
articulations once and a half as long as broad.” (Harvey, L. ¢.)

Rhode Island, Olney. ‘ ,

C. LONGIARTICULATA, Harv., Ner. Am. Bor., Part III, p. 86, Pl. 46 e.

“Filaments capillary, curved, loosely bundled together, flaceid, soft,
pale green; articulations 4-6 times as long as broad, swollen at the
nodes ; var. f, crassior, filanents more robust” (Harvey, 1. ¢.)

In rock-pools, between tide-marks. Ship Anne Point, Mr. Hooper ;
Boston Bay, Mrs. Asa Gray; Little Compton, Mr. Olney; var. 8 i
brackish ditches at Little Compton, Mr. Olney. '

-The two last species are only known from the descriptions in the Nereis. No au-
thentic specimens exist in the Olney Herbarium, which is now the property of Brown
University. The specimen of C. Olneyi mentioned in Algw Rhodiacew by Olney was
determined by the present writer, not by Harvey himself, and a recent examination of
the specimen, for which we are indebted to the kindness of Professor Bailey, lead us
to think that the specimen was not correctly determined.

RHIZOCLONIUM, Kiitz.
(From pZov, a root, and kAwv, a branch.)

Filaments decunbent, entangled, branches short and root-like.

The genus is easily recognized, as a rule, by the root-like character of the branches.
In some species the branches are frequent; in others, however, they are only occa-
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sionally found, and in that case the species may casily be wistaken for species of
Chetomorpha.

R. RIPARIUWM, Roth, Harv. Phyc. Brit,, PL 328. (R. salinum, Kiitz.)

Filaments decumbent, pale green, forming entangled masses, fur-
nished with numerous short root-like branches, generally consisting of
but few cells, but sometimes elongated, filaments from .02"" to .025""
in diameter, cells about as long as broad, or a little longer. Pl III, Fig. 2.

Eastport, Maine; Nahant, Wood’s Holl, Mass., W. Q. I.; New Haven,
Conn., Prof. D. . Eaton ; Europe.

An alga which is probably common all along the coast on wood-work and sandy
roc!(s botween tide-marks. It forms thin light-green masses on the substance on
which it is growing. The root-like processes usually consist of not moro than three or
four collg, and not unfrequently they fork. Distinguished at sight {from the next by
its yellowish color. It often covers the ground at tho base of Spartina, and it isfound
nearer high-water mark than the next spocics.,

R. TorTUOSUM, Kiitz. (Conferve implexa and tortrosa, Harv., Phye.
Brit., Pl. 54 @ and b.—Chetomorpha tortuosa, Ner. Am. Bor.)

Filaments dark green, very much curled and twisted, forming pros-
trate masses, diameter of filaments, .035™" to .058™, cells about twice
as long as broad, branches few, short.

Common all along the New Lngland coast; Europe.

The most common species of our éoast, recognized by its dark-green color, and by
‘_the very much twisted filaments which form woolly strata over other algwm. Its favor-
ite habitat is in tide-pools, where it is exposed ut decad low water.

R. Kocmianuy, Kiitz. (Conferva arenosa, Crouan, Algues Marines du
Finistere, No. 355.—Conferva implera, var., Alg. Scand., No. 187.—
I ) L P y y 8 ’

hizoclonium Koclianum, Kiitz., in Le Jolis’s Liste des Algues Marines
de Cherbourg.)

Filaments pale yellow, forming loose masses of indefinite extent, cells
-010-14mm hroad by .036-54™ long.

On algm below low-water mark. Summer.

Gloucester, Mass.; Nahant, Mass., Mr. Collins; Europe.

’ ; ’ ) ; P

cn:leUCh finer than any of the species previously montioned, covering algm with. a deli-
we hPﬂle-yellow fleece. It is apparently less common than our other two species, and
Nile fWO only found it once growing over Laminarie just bclo.\v low-water mark, off
in tl? 8 Beach, Gloucester. Tho speocies agrees with French specimens of R. Kockiauum
"1 the size and general appesrance of the cells, but the root-like processes characters
;?:l: Olf‘the l).resent genus are not evident in our specimens, and the species is here re-
l‘ine:((] in Rhizoclonium on the authority of Kitzing, in Le Jolig’s Liste dcs Algues Ma-
Faviea ¢ Ch'(‘!‘bm}l‘g. R Fochianum is considered by Rabenhorst to be a variety of It.
agreo na, ‘J tirg., in which ho also includes Conferva arenicola of Berk, Our specimens
Bmu‘uopf;l;'ccbly with No. 3556 of Cronan’s Algnes Marine du Finistere, but are rather
to Con;‘ ! an No. 187 of Areschoug’s Algm Scandivavies, which is refen'.cd with ‘doubt.
doubt erva arenosa. The name which wo have adopted refers our specimens without

to French forms, but the identity with the genuine C. arenosa of British botan-

8. Miss. 59 4
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ists still remains to be settled. The specics does not adhere well to paper, and would

probably, at first sight, be referred by collectors to Chatomorpha rather than to Rhizo-
clonium.

CLADOPHORA, Kiitz.

(From «Aadog, a branch, and ¢opew, to bear.)
Tilaments firm, not gelatinous, branching throughout.

A genus including the greater part of the branching Chlorospore®, which are found
both in salt and fresh water. It differs from Ulothriz and Chatomorpha in having
branching filaments, and from Rhizoclonium in having well-developed branches and
not mere rhizoidal growths, The species abound on rocks and in tide-pools, as well
as in ditches and shallow bays along the shore, and usually grow in tufts. Some of
the species, however, espocially those growing in brackish ditches, at malurity form
dense layers upon the surface of the water or on the bottom. The nuinber of deseribed
species of tlie genus is immense, but, in all probability, a great part are not distinct.
It is at present impossible correctly to refer the New Englaud species to European
forms, siuce European botanists by no means agree as to their own species, and there
has been a tendancy on the part of algologists of different countries to ignore the
species of other countries in studying their own. The principal specific character is
the mode of branching, which, in the present genus, is at best an uncertain mark. The
young and old plants of the same species often diffor very much in the appearance of
the branches, so that the habit varies at different seasons. When old, some species
are usually torn from their attachments and washed ashore in large masses, and, in
this battered condition, it is often impossible to recognizeo thespecies, or perhaps even to
distinguish the specimens from Rhizoclonium species, Unfortunately, names have been
given to the battered forms until there is such 2 labyrinth of synonyms that one is
tempted to reject all but a few well-marlced species.  In tho present instance we have
attempted merely to compare our specimens with those in the Algm Danmeonicnses,
the Algues Marines du Finistdre, the Alge Scandinavicm of Areschoug, and with
specimens received from Dr, Boraet, M. Le Jolis, Dr. Kjollman, and Dr. Wittrock. It

is to be hoped that some responsible algologist will uudertake the revision of this
much-abused genus.

Sungrxvus SPONGOMORPHA, Kiitz.

Plants spongy, at least towards the base, owing to the interlacing of
the branches, some of which are strongly recurved and rhizoidal,

C. ArCTA, (Dillw.). (Cladophora arcta, Phye. Brit., PL. 135.)

Filaments slender, two to eight inches long, tufted and densely matted
atbase, becoming freeand divergent above, colora bright green ; branches
near the base strongly recurved and interlaced, upper branches erect or
appressed, numerous, opposite or scattered, apices obtuse; cells at base
about twice as long as broad, cells of upper portion several times longer
than broad, average diameter of cells about .08mm,

On rocks between tide marks. Winter and spring.

Common along the whole coast ; Lurope.

One of the few species which are recognized without diﬂiculty, although it varies
considerably in aspect at different seasons, When young the filaments are but sli ghtly
matted together, except at the very bose, and the species is then the C. vaucherimformis
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of Agardh; but when old thoy become spongy nearly to the tip, and constituto the C.
centralis of some authors. The specics is, as a rule, easily distinguished by its bright-
green color and crect or appressed branches in the upper portion of the plant. The

Plant preserves its beautiful groen color, and adheres to papor oxcept when very
old and spongy.

C. LANOSA, (Roth) Kiitz. (C. lanosa, Phyc. Brit., Pl. 6.)

Tufts more or less globose; filaments one to three inches long, densely
Mmatted, color at first bright green, but soon becoming pale yellow;
branches long, numerous, irregularly placed, often secund, given off at
Wide angles; cells .03-4™" in breadth, as long as broad in lower part,
becoming in upper part several times longer than Droad.

On Clondrus erispus and other algze.

Gloucester, Nahant, Mass.; common. Iurope. Spring and early
Summer,

Var. unciaLis, Thuret. (CL uncialis, Harv., Phye. Brit., P1. 207.)

Filaments longer and looser than in the type, and of a lighter color.

On sandy rocks. '

Long Island Sound; Nahant and Gloucester, Mass.; common. Spring.
Europe,

An easily recognized species, probably common along the whole coast in spring and
early summer, It grows attached to sca-weeds or to sand-covered rocks at low tide
2nd below, and is often washed ashore in considerable quantities, It forms globose
tufts, which, when growing, are bright green, but which soon lose their color, and,
on drying, hecame pale and sillcy. The var. uncialis, which is more common in Long
Tslang Sound, is less donse and forms looser tufts than the type. It does not adhere
very well to paper.

SuBGENUS EUCLADOPHORA.

Plants tufted, or, at times, stratose, not united into spongy masses by
rhizoidal branches or recurved branches.

C. RupEsTRIS, (Linn.) Kiitz., Phye. Brit., P1. 180.

Filaments five to ten inches long, rigid, dark green, tufted; branches
Crowded, usually opposite or in fours, ultimate branches given off at an
acute angle, short, subulate; cells constricted at the joints, average
diameter of colls .08-16mm,

On rocks near low-water mark. ,

Common along tho whole coast throughout the year; Europe.

Recognized by its dark green color and rigidity, and by the numerous appressed
Tamuli which are given off two or three at a joint.

C. ALBIDA, (Huds.) Kiitz., Phyec. Brit., PL. 275.
Filaments slender, silky, forming dense tufts from a few inches to a
foot long, color a pale green; branches irregular, often opposite, ulti-
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mate branches long, given off at wide angles ; cells .02-3=2 in diameter,
cell-wall delicate, terminal cells blunt. '

Staten Island, Beesley’s Point, New York Bay, Harvey: in pools,
Newport, R. I.; Europe. Summer. '

Not yet observed north of Cape Cod. The species is recognized by forming dense
tufts of a pale color and almost spongy consistency. The sponginess, however, is not,
as in the subgenus Spongomorpha, due to the interlacing of short recurved branches
and rhizoidal filaments, but to the fineness of the filaments, which arc densecly twisted
together. The cells do not vary much in diameter throughout. This species, when
dricd, loses most of its color, and does not adhere well to paper.

C. REFRACTA, (Roth) Areschoug. (Noun C. refracta, Alg. Danmon.,
No. 228, nec Pliyc. Brit., Pl. 24.)

Tilamepts rather rigid, forming tufts from 2-8 inches long, color
a glaucous green; branches flexuous, clothed throughout with nearly
equal, short, frequently opposite branchlets, which are at first patent
and furnished with erect or corymbose, afterwards reflexed, branchlets;
cells .03-8=» in diameter, terminal cells blunt.

Common in deep tide-pools and on stones and sea-weeds at low-water
mark throughout our limits. Spring and summer. Northern Europe.

Wo have refrained from quoting any synonyms in the description just given. The
species, as we understand it, is one common in rocky places where the water is pure.
It forms rather short tufts of a somewhat glaucous green, which is paler when the
plant grows exposed to the sun, The branchlots, which are in general short, are at
first erect, but, as usually found, are somewhat corymbose and ultimately decompound
and reflexed. It is rather rigid and does not collapse when removed from the water.
In drying it sometimes retains its color, but usually becomes yellowish and does not
adhere well to paper. What we have described scems to be the C. refracta of Harvey’s
Nereis, but we have refrained from quoting the localitics given by Harvey. The C.
refracta of the French coast is considered by Lo Jolis to be a varicty of C. albida. The
same is not true of our species, which is certainly distinct from C. albida. It may be
that we have also the refracted variety of C. albide on our coast, but woe have never
met with it. The present species is much coarser and differs in habit and ramification
from the C. albida of New England, which agrees well with Buropean specimens. The
American C. refracta is much nearer to, if not identical with, the species published by
Areschoug in the Algm Scandinaviem, 2d series, No. 338, as C. refracta, (Roth). In
coarseness it approaches C. lwtevirens, but it certainly is not the same as No. 143, Algm®
Danwmonienses, which Harvey cousidors to be C. lmtevircns. In short, we thiuk that
the C. refracta of New England is not the species to which the Fronch botanists ap-
ply that name, but probably the species of Areschoug., Whether it is really the Con-
Jerva refracta of Roth is a point on which we can only follow the authority of others.
At any rate, after the explanation given, the name can be retained without causing
greater confusion than has hitherto existed.

€. GLAUOESCENS, (Griff.) Harv. (CL glaucescens, Phyec, Brit., P 196.—
Cl. pseudo-sericea, Crouan, Alg. Finist., No. 367.)

Tilaments loosely tufted, 3-12 inches long, much branched, color light
green; branches erect, pectinate, ultimate branchlets elongated, ercet,
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given off at an acute angle; cells with delicate cell-wall, .03-6=™ in
diameter, terminal cells acute._

On stones and wood-work near low-water mark. Summer.

From Halifax, N. 8., to Charleston, S. C., Harvey ; Newport, R. I.;
Europe. _

A delicate species which is characterized by its light color, loosely tufted habit, and
§10nder branches, which are all given off at uniforinly acute angles. When growing
in (?XDosed localities the tufts are short, but in quiet bays they become long and loose.
This species, which has the light color and slender filaments of C. albida, differs from
that species in not being spongy in consistence and in the length of the ultimuate
bmnchlets, which are always erect. Our Newport species.resemblo very closely the
No. 120 b of Wittrock and Nordsteds, Algm Scandinavicm, which is considered by them
a form of C. erystallina, (Roth), but differs from the Cl. crystallina of the algologists
of Southern Europe. It may beromarked that CI. glaucescons, (Grift.) Harcy., has DLeovn
Teferred to othor older species, but not knowing the limits of C. crystallina, (Roth), and
C. 8cricea, (Huds.), we havo adhered to tho lattor name, as has also been done by Le
Jolis and other French algologists. This specics generally becomes very pale in drying
and adheres weoll to paper.

The variety B, pectinella, of this species, mentioned by Harvey in the Noreis Am.

Or. ag occurring in ‘Charleston Harbor, is not known on our northern coast. In the
Variety the branches are said to be recurved. '

C. LmTEVIRENS, (Dillw.) Harv., Alg. Danmon., No. 142; Phye. Brit,,
P1, 190,

Filaments much branched, rigid, forming loose tufts 3-6 inches long,
?0101‘ a yellowish green; branches fastigiate, erect, often opposite or
In threes, ultimate branches secund, of few cells, apex obtuse; di-
ameter of cells .05-.15==,

In tide-pools. ) .

New York Bay; Boston, Harvey ; Gloucester, Mass., 2rs Davis.

cr(‘:‘wl(i‘l&ther robust species, recognized by the dcnseness of the branches, which are
ate b ed at the tips. Less robust and differing from C. Hulchinsie in having fastigi-
ros ranches. Wo have only seen one specimen, collected by Mrs. Davis, which cor-
of tl;:)nded ?xactly to the C. latevirens of Algm Danmonienses and to the C. letevirens
Beeue Z.N'erels Am, Bor. It i§ doubtful whethor the forn‘xs to which the same name has
at 1ea.glt‘ en by French botanists belong to the samne species as our own. Some. of them,
Spect 8t, appear to belong to & more slender and less densely branching species. The
Pecics does not adhere well to paper in drying. '

' C. Hurcmimnsrz, (Dillw.) Kiitz. (Cl Hutchinsic, Phye. Brit, PL
124..—01. diffusa, Harv., Phye. Brit., P1. 130.)
in(];lllaments rigid, glaucous green, flexuous, forming loose tufts 6-12
. es long; branches scattered, rather distant; ultimate branches
» short, secund ; cells .10-24== in diameter.
In tide-pools. '
“Gloucester, Mass., Mrs. Davis.

A wi : :
by Ms;:gil; sPecxr?en which seems unmistakably to belong to this species was collected
- Davis.  The species, which is ono of the coarsest on the coast, is distinguished
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by tho large size of the filaments and remoteness of the branches, together with the
whortness of the ultimate branches. The Cladophora diffusa of the Phycologia Brit-
tanica i8 now considered, with good. roason, to be a form of C. Hutchinsie in which
the branches are very long and nearly destitute of branchlets. Probably the Clado-
phora diffusa? of the Nercis Am. Bor., said by Harvey to be found in “New York
Sound,” is to be referred to the present species. Specimens which correspond well

enough to the C. diffusa of the Alge Danmonienses, No. 144, have been coliected by Mrs.
Davis and Mrs. Bray at Gloucester.

C. FLEXUOSA, (Griff.) Harv.

“TFilaments very slender, pale green, tufted, flexuous, sparingly and
distantly branched; branches elongate, subsimple, of unequal length,
flexuous, sometimes nearly naked, sometimes ramuliferous; the ulti-
mate ramuli secund or alternate, short or long, curved; articulations of
the branches 34 times, of the ramuli twice as long as broad.” (Nereis
Am. Bor., Part III, p. 78.)

Rocks between tide-marks, &e.

Hingham and Boston, Mass. ; Jackson Ferry and Hell Gate, N. Y.

We have quoted from the Nereis Am. Bor. the description given by Harvoy of the
present spocies, and have purposely refrained from adding any localities of our own.
Harvey considers C. flexuosa vory nearly related to Cl. glaucescens, if indeed it is distinct
from it. On the other hand, the greater part of the French specimens of C. flexuosa
which we have seen are quite distinct from C. glaucescens, and seem to approach some
of the forms of C. gracilis. We have frequently seen at Wood’s Holl, Newport, and
Gloucester specimens which correspond pretty well with the C. flexuosa of Alg. Dan-
mon., No. 227. As we understand the species, it is more rigid than Cl. glaucescens,
and has shorter branches, which are at times refracted. The cclls are .02-6mm in
diameter and not more than two or three times as long as broad as a rule. Le Jolis
states that C. flexuosa lines the bottom of pools. The American‘forms which we would
refer to this species are found in pools on rather exposed rocky shoxcs.

C. MoRrgisi=E, Hary,

. “Tufts elongate, dense, somewhat interwoven, dark green; filaments
very slender, much and irregularly branched ; the penultimate branches
very long, filiform, flexuous, simple, set with alternate or secund, short,
erecto-patent ramuli, some of which are simple and spine-like, others
pectinated on their upper side; articulations filled with dense endo-
chrome, in the branclies 2-3 times, in the ramuli about twice as lon g as
broad, cylindrical, not contracted at the nodes.” (Harvey, Nereis
Am. Bor., Part 111, p. 79, Pl. 45 b.)

Elsinborough, Del., 1fiss Morris.

‘We only know this species from the description and plate of Harvey,

C. RUDOLPHIANA, Ag.

Filaments very long and gelatinous, forming loose tufts one or two
feet long, color yellowish preen; branches opposite or irregular, very
long and flexuous, given off at wide angles, clothed with long, secund,
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tapering branchlets; cells .02-8™® in diameter, those of the mamn
branches many times longer than broad.

On stones and covering alge just below low-water mark. Summer.

Jackson Ferry, N. Y., Harvey ; Wood’s Holl, Mass. ; Europe.

One of the longest but at the same time most delicate of the genns., It forms in-
tricately branching tufts, one or two feet long, attached to stones, or covers with a soft
flocce alge and Zostera growing in still, shallow bays, liko the Little Harbor at Wood’s
Holl, It is more or less gelatinous and at once collapses on being removed {rom the
Water and adberes closely to paper in drying. In drying tho cells shrivel very much,
and the coloring matter is collected at the ends of the ceolls, which, in the main

bmnf:hcs, are much longer than broad, and on moistening the cells do not rccover
their shapoe as readily as in other species. :

C. eraciL1s, (Griff.) Kiitz.

- Filaments loosely tufted, 3-12 inches long, irregularly bent, provided
at thoe angles with rather short branches, which are pectinate, with long
recurved or incurved branchlets; color a yellowish green ; cells .04-16"=
In diameter.

On wharves or in muddy pools.

New Haven, Prof. Eaton; Wood’s Holl, Mass.

a. Var. EXPANSA.

Very irregularly branched, forming masses one to two feet in extent.
Muddy pools.

B. Gloucester, Nahant, Mass.

Var. tenvrs, Thuret. (Cl vadorum, Aresch.)

Branches remote, filaments more slender than in the type, .04-8=" in
diameter, '

Growing over Laminaric.
Gloucester.

A common and variablo spocics, growing in rather muddy sheltered places and not
:)vli exposed spots, In its typicalforwm it is recognized by its vory irregultmr branches,
\v]?ch are more divergent than in most other snhocles, and by its pectinate branchlets,

ich are at times flabellate. The specics, ¢ .though rather delicate in substance, is
;’;‘:Ch thuter than C. albida or C. glaucescens, and does not adhere well to paper. Tho.
indmﬁw-hmh wo have referrod to, var. teruis, Thuret, is doubtful, It formed mu,sies of
Be °hmt0 oxtent on Laminarie and otbor alge below low-water mark off Niley’s
Ku“tc 3 Glouc.estu.r. What we havo called var. expansa resewbloes somewhat C. expansa,
m z., aud like it is found in muddy places. 1t does not, however, form tho dense
dsses of the last-named species, but floats looscly in theo water in shallow places.
Box::e:,'din“l‘y forms of the species are recognized without much difficulty, but one
tmes meets forms which are long and almost denuded of branches, in which case

determination is difficult,
C. BxrANsA, Kiit.
f Filaments of o dull. green color, at first tufted, then matted together,
0 . » 2 i .
'ming extensive strata; main brauches irregularly flexuous, .10-16™*
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in diameter, clothed with secondary branches, which are divaricately
divided and furnished with secund ultimate branches; cells several
times longer than broad.

In brackish ditches. Summwer.:

‘Wood’s Holl; Malden, Mass.

To the present species may be reforred the greator part of the New England speci-
mens of brackish water referred to C. fracta. Itisatfirst tufted, but soon rises to the
top of shallow ditches and coves, and forms an intricately interwoven mass. It is
distinguished from C. fracta by the greater size of the main branches and the fact that
the diamoter of the secondary branches is always much less than that of the main
branches, whereas in the true C. fracta the branches gradually diminish in size. In
some specimens the branches are clothed at intervals with very short fasciculated
ramuli. Thoe epecies when in its tufted condition resembles some of the forms of C.

gracilis, 1t also approaches tho C. fracta of the Algwe Danmonienses, said by Harvey
to be rather C. flavescens.

C. FRACTA, (Fl. Dan.) Kiitz.

¢ Tufts irregular, entangled, often detached, and then forming floating
strata, dull green; filaments rather rigid, distantly branched, the lesser
branches somewhat dichotomous, spreading, with very wide axils; the
ramuli few, alternate or secund; articulations 3-6 times as long as
broad, at first cylindrical, then elliptical, with contracted nodes.” (Har-
vey, Nercis Am. Bor., Part I1I, p. 83.)

Salt-water ditches and ponds.

‘West Point, Prof. Bailey; Beesley’s Point, Ashmead ; New York,
Walters ; Baltimore, Md. '

We have quoted from the Nereis the description given by Harvey. It ig doubtful
whether under the name C. fracta he referred to the specios of that name as recognized
by Scandinavian botanists. The only marjne locality of this species which wo have
examined is in the vicinity of the Marino Hospital, Baltimore. As we understand tho
specics, it i8 much finer than C. expansa, the cells boing from .02-8mm in diameter,
those of the main branches tapering gradually into those of the secondary branches,
while in the last-named species the transition is sudden. The branches are less
numerous and more irregular in their modo of branching in C. fracta than in C. ex-
pansa.

C. MAGDALENZE, Harv., Phye. Brit., PL. 335 «.

Filaments one to three inches long, decumbent, entangled, coarse,
blackish green; branches given off at obtuse angles, flexuous, with
very few curved, irregularly-placed branchlets; cells .04-8"" in diam-
ter, about 2—4 times as long as broad.

Napatree Point, R. L, Prof. Taton.

This rather unsightly and insignificaut species is recognized by its procumbent
habit and dingy green color, and Ly having but few branches, which are arranged
without any definite order, and are given off at very obtuse angles fromn the main fila-
ments. It may be doubted whother the species is not o reduced form of somo other.
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BULBOCOLEON, Pringsh.
(From fo?.30¢, a bull, and xoAsov, a sheath.)

Filaments branching, creeping, composed of two kinds of cells, one
producing numerous zoospores, the other bulbous at the base but drawn
out into a tube, from tho open extremity of which projects a long flexible
hair,

This genus, consisting of a single gpecies, was firsb described by Pringsheim in the
'Abhandlungou der konigl. Akademiec der Wissenschaften, Berlin, 1862, who founded
it upon a small alga parasitic in the fronds of Leathesia and other Phwoospore®, &t
Helgoland. : .

Tho genus resembles Coleochats, a fresh-water genus, in the structure of the hairs,
but in Bulbocoleon no reproductive bodies, except zoospores produced in the ordinary
cells, have as yot beon discovered. It is not jmpossiblo that oosporcs may at some

t'il(llm be found, and it will then be necessary to remove the genus from the present
order,

B. prLirERUM, Pringsheim, 1. ¢, p. 8, PL. L.
Characters same as those of the genus. ‘
Parasitic in the fronds of Leathesia tuberiformis and Chordaria divari-
¢ata. Summer.
. Newport, R. I.; Wood’s Holl, Gloucester, Mass.; Europe.

This minute species is found crecping among the cortical cells of Leathesia and
g’(llordaria, generally in company with a Streblonema. 1t forms dark spots "on the
th uds, and, on microscopic examination, tho hyaline hairs are scen projecting above
toe surface. Tho species is studied with difficulty when parasitic on Leathesia, owing

the density of the cortical part of the frond, but is more casily examined when it
grow-s on Chordaria. It was found by Pringsheim on Chorda filum, Chordaria JSlagelli-
.:;ormza, and Megogloia vermicularis, as well as on Leathesia. It probably will be found

D several other Phaospores of our coast, where it appears to be common.

The following genus deséribed by Reinsch, including a species of which we have

Dot been able to examine specimens, should Do included in the account of the Chloroe~
8porew of our coast: ‘

ACROBLASTIE, new genus of Chroolepidea. .
Ehelllzx-“: wicroscopic, marine, forming, donsely aggregated tufts attached to stones ul_ld
donse 1, I'nrea,(ls orect, subsimple, branching from the base, arising from procumbent,
Epheriy Imterlnced tl.n*ouds; conceptacles in the upper part of ‘the Dbranches nearly

o di:ail ’ i'lt first unicellular, afterwards producing 20-35 spherical zo0spores; after
and I‘c arge of zoospores elliptical, with a wide mouth; development of the branches

Ac%ol(;)lwm of the threads asin Chroolepus and Cladophora. . )
sliglit) astc, spec. Contonts of cclls finely granular, distinctly circumscribed; color

eri ¥ glaucous green; cell-wall thick, sublamellated, twice us long as broad.

eight of plant, .336-,Gmm, .

Dfameter of filawments, .0050-80mm,

D{ﬂ-metcr of conceptacles, .0LG8-196mm,

II)ilumctor of zoospores, .0022mm,

& :.b-‘—Att‘:lched to shiells and stones, Buzzard's Bay, Mass,

insch., in Botanischo Zeitung, 1879, No..23, Pl 3a.
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SuBorpErR BOTRYDIE A,

Fronds minute green umicellar, spherical or pyriform, with a rhi
zoidal process at the base. Glohose bodics produced in the cells, from
which, when discharged, there is formed a large number of zoospores, -
with two cilia, which conjugate.

A small suborder, of which the development is known only in a single specics, B.
granulatum, of which Rostafinski and Woroniu have given a full account. FProbably
the suborder may require to be united with the Siphone@, s group abundant in the
tropics, but not strictly found with us,

CODIOLUM, A. Br.

(Named from the resemblance to species of Codium, & genus of marine algm.)

Frond unicellular, at the base prolonged into a tapering, solid, hya-
line stalk, above clavate, containing an oval chloropyllaceous mass,
which ultimately is transformed into a large number of spores, devel-
opment of spores unknown.

The present genus was founded by A. Braun on o species found by him at Helgo-
Jand in 1852 and described and figured in his work on unicellular algse. A sccond species
{C. Nordenskioldianum) was described by Kjellman.,

The genus is placed by Braun and Kjellinan near Characium, but until the develop-
ment of the spores has beon made out the position of the genus must remain doubtful.
Braun comparcs tho spores to those of Codium, but states that e had never seen cilia.
Iu American specimens we have never seen the spores escapo from the mother cell and
swim about by means of cilia, but, on the other hand, tho wall of the mother cell dis-
solves and the spores thus st free begin to grow at once. It often happens that the
spores begin to grow inside the mother cell. The spores are oval and have a thick
wall. Each spore cither gives off a projection at one end, which grows into a loug
stallg, or else the contents of the spore become divided into a small number of cells by
means of cross-partitions at right angles to its longer axis, thus forming a short filu-
ment, each cell of which gives off & stulk as previously described. Thero results in
the last case a dense cluster of individuals, which adhero together by their bases, It
may be that what we have seen was only the hypuosporic condition of the plant, and
that Braun bad exawined 2 stage in which motile spores existed. Occasionally ona
finds two spore-bearing cells on g single stalk, one always being very much smaller
than the other. The second cell is lateral and nay bLe nearly sessile on the stalk or
furnished with a short secondary stalk of its own, -

Our plant recalls tho hypnosporic condition of Botrydium granulatum, and in the
Alge Am. Bor. Exs. it was distributed under the name of B. gregarium. As the devel-
opment is so little known, we have now thought best to retain the namo Codiolum, on’
the supposition that our species is the samo as that of Braun. The study of the de-’
velopment is rendered difficult because the plant grows inextricably entangled with
other small algsm.

C. GREGARIUM, A. Br. (C. gregarium, Braun, Alg. Unicell.,, Gen-
era nova ot minus cognita, p. 20, PL. 1.—Botrydium gregarium, Farlow, in
Alg. Am. Bor. Exs., No. 99.) ' ’

Cells densely aggregated, average length of cells, including stalk,
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+35-60=m, sporiferous mass .04-8»m broad by .10-152= long. Spores
015mm Hhy g20wm,

On wharves and rocks between tide-marks, mixed with Calothriz scop-
ulorum and Ulothriz.

Eastport, Me.; Gloucester, Mass. ; Europe.

Probably common in the autumn along our northern coast, and at once recoguized
by the long terminal stallk, which appears to be an appendage of the cell-wall. The

S1z¢ is go variablo that no accurate measuremeonts as to length can be given. Those
above stated represent the size of fully-grown sporiferous individuals.

SusorpEr BRYOPSIDE AL.

Fronds green, unicellar, filamentous, branching; reproduction by
“oo0spores, with two cilia, formed in the occluded branches.

A small suborder, including with us a single species of Bryopsis and a single speccies
of Der-bmz‘a, a genus whose position is nncertain and which may prove to Le more
Bearly related to Faucheria than to Bryopsis, althougl in the present article we have
Placed it with the latter.

BRYOPSIS, Lam.
(From pfpuov, 2 moss, aud o5, an appearance. )

Frongs bright-green, unicellular, branching, usually pinnately di-
Vided ; reproduction by spores formed in occluded portions of the
bl‘anches; spores of two (?) kinds—either green zoospores, furnished
with two apical cilia, or orange-colored.

t "_I.‘he genus Bryopsis includes perhaps not far from twenty species, which are charac-
e‘“.ZBd by the mode of branching. Most of them are piunately compound, and the
ifferent forms pass so gradually into one another that tho speci¢s cannot be said to

wehwe“ marked. The fronds are unicellnlar except at the period of reproduction,

frc‘\:g BO:ne of the smaller branches are separated by partitions from the rest of the

" + The position of the genus is still doubtful; ns the development is not known.

llule x:‘3.1’1’0(1uct-ivo bodies generally found are green zoospores which have two termi-

cilia. Whether they conjugate or not is not known, although as Thuret rcports
ofli‘(:’cc“l‘l‘enf:o of zoospores with four cilia, such is probably thocase., A secox.ld form

o flE)roductlve'bodies wag found by Pringsheim in Bryepsis, orange-colored motile bod-

Obser:uwhccl with two terminal cilia. The development of these bodies has not been

ed. Janczewski and Rostafinski have expressed tlhe opinion that thoy may be

Darasi :
1;“‘5“08. but Cornu confirms the statement of Pringsheim that they are really organs
Ot the Bryopsis.

B. PLUMOSA, (Huds.) Ag., Phye. Brit., P1. 3. PL IV, Fig. 1.

Fronds 2—6 inches long, often gregarious, 2—4 times pinnate, pinnules
Dyramidal in outline, naked at the base, in the upper part clothed with
short pinnulee, which are constricted at base.

On muddy wharves and stones at low-water mark.

A-beantiful species, not uncommon along our whole eastern coast, and also frequently
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found on the shores of California. It is very widely diffused, being found in nearly
all seas. DB. hypnoides, which occurs at Key West, passes almost insensibly into B.
plumosa, but the typical B. kypnoides is not known in New England.

1DERBESIA, Sol.

(Named in honor of Prof. diphonse Derbes, of Marseilles.)

Fronds green, simple or slightly branching, unicellular, or sometimes
with cross-partitions at the base of the branches; fruectification con-
sisting of ovoidal sporangia containing zoospores, which are of large

size and have a hyaline papilla at one end, at the base of which is a
circle of cilia; oospores unknown.

The genus Derbesia was founded by Solier on two Mediterranean specics, D. maring
and D. Lamourouxii., The position of the genus is doubtful. ‘Fhe Derbesie resemble
in habit the more delicate species of Faucheria and Bryopsis, and like them are often
unicellular, but it is, howover, not uncommon to find at the base of some of the sterile
Lranches a short cell, separated by a wall both from the branch above and the main
filament below. A similar cell is always present at the base of the sporangia, and
the samo cell is found in somo species of Paucheria. Derbesia differs from Bryopsis in
baving zoospores provided with a circle of cilia, borne around the base of a terminal
hyaline papilla as in Edogonium, It differs from Vaucheria in not having oospores, so
far as is known. Tho zoospores of Derbesia, according to Solier, germinate at once
and are apparently of a non-sexual character, so that we may expect that hereafter
either oospores or conjugating zoospores will be found. As we have said, the zoospores
bear a striking resemblance to those of dogonizm, and perhaps the relationship to
the last-named genus is closer than lLas usually been supposed. In this connection
it should be mentioned that, in the formation of the cells sometimes found at the base
of the branches, tho cell-wall ruptures in the same way as in Edogorium, and if we
do not have the same rings forming a cap at the end of the cells as in (Edogonium it
may be because in Derbesia the formation of new cells is very limited.

D. TeNUIsSIMA (De Not.), Crouan. (D. marina, Solier, Ann. Sci. Nat.,
3 série, Vol. VII, p. 158, PL. 9, Figs. 1-17.— Bryopsis tenuissima, De Not.,
1. Capr.—.D. tenuissima, Crguan, TFlorule du Finistere, non D. marina,
Crouan, Algues Marines du Finistére, No. 308.— Chlorodesmis vaucherice
Jormis, Harv., Ner. Am. Bor., Part III, p. 30, P1. 40 ¢.) Pl IV, Fig. 4.

Filaments tufted, bright green, one to two inches long, .04 in
diameter; branches few, ercet, constricted, and often with a cuboidal
cell at the Dbase; sporangia on short branches, ovoidal or pyriform,
:09-.12"" broad by .20-.30™" long, resting on a cuboidal basal cell; spores
large, few, about 15 in number.

Forming tufts on alge.

Eel Pond Bridge, Wood’s Holl, Mass.; Key West; Europe.

We have found this species but once on our coast, in May, 1876. With us it is
apparently rare, but the species is not uncommon in sowe parts of’ Europe, especially

on the shores of the Mediterranean. Our form is very well developed and the
sporaungia aro rather longer than in the European specimens which weo have seen.
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SuBorpER PHZZEOSPORE A.

Reproduction by means of olive-brown zoospores which have two
laterally attached cilia; sporangia of two kinds—unilocular, containing
a large number of zoospores, and plarilocular, compound sporangia, cach
cell of which contains a single zoospore; conjugation of zoospores known
in a few species; marine plants, of an olive-brown color, whose fronds
vary greatly in structure, but which all agree in reproducing by zoospores.

Alargo group, first correctly defined by Thuret. Previous writers had regarded the
structurs of thoe frond to the oxclusion of the organs of reproduction, and the spocies
}10?0 included were placed in different orders. In the Nereis they were plzfced partly
in the Dictyotacce, Sporochnacew, Laminariacee®, Chordariace®, and Ectocarpacew. The
four last orders have been kept as failies, but the true Dictyotace® aroe » distinet order.
All the olive-brown sea-weeds of New England, except the rock-weeds, belong to the
Present suborder. In no order of plants do the species vary so widely in habit as in
the present. A largo number, as the Ectocarpi, are filamentous and resemble in habit
the Cladophorw. Tho Laminarie have expanded flat fronds, and in Macrocystis and
?greﬂm, the most highly organized of the order, there arc stems, distinct loaves, and
air-bladdors, and in Egregia special fructiforous leaflots. Mauny of the spocics are of
Wicroscopic size, but Macrocystis grows to be several hundred foet long.

——

SPHANOSIPHON, Reinsch.
(From o¢nr, a wedge, and ogwy, & tube.)

Fronds formed of single cells placed side Ly side so as to {form a more or less cohe-
Tent mags ; cells pyriform-cuncato or oblong-elliptical; contents of cells transformed
1nto a number of very small spherical bodies (zoospores ¥).

SIn tho Contributiones ad Algologiam ct Fungologiam, Reinsch places the genus
l’hwiwsil)hr))z, of which he describes nino species, in the order Mclanophycewm. One of
610 specios occurs in fresh water and tho rost are marine. They all form minuto spots

n Othe'r algm, and consist simply of cells placed sido by side, the whole forming a thin
Ezzﬂ.’m“qus expausion. If tho small bodies described and figured by Reinsch in the
Wo rior of tho cells are really zoospores, aud if the cells themselves are olive-brown,
mm':;uab-l‘egard the genus Sphwnosiphon as the lowest of the Pheosporee. The develop-
som of the zoospores lhas not been observed, and as Reinsch describoes tho color of
OfLISOf the species as bluish grosn aud rose-colored, wo must consider the position.
bag t’;]genus to Lo in doubb. Speeios of Sphanosgiphon are no.t unfroquent on our coast,
like tlfy have not yet boen sufficiently studied. Those which we have geon are more
ma 6 Cyanophycee than the Phaosporee in color. The following descriptions, which

¥ apply to some of our spocies, are taken from Reinsch, 1. c.

C.elslnARA'GDINUS’ Reinsch, 1. ¢., PL 35, Fig. 4.
futo “sll)b’rl.form 01: broadly cunciform, rounded ab the apex, prolonged at the base
2 1yaline pedlce[; colls .0168-333mm long, .0084-112mn broad at apex, .002mn gt

i color Lluish greon; base hyaline.

011 Plocaminm coccineum, Labrador.

o Polysiphonia, Anticosti.

C'eﬁ:“’AC_nUs, Reingeh, 1. o., Pl. 36, Fig. 2 a.
Olivc_gr&yrtfomn or cunciform, brondly rounded at apex, contracted. at base; color

n; cells .013-24mm long, broadth .0096-168™m.

(S)n Ceramium rubrum, Anticosti and Labrador.
C. ﬁOSEUS, Reinsch. '
c v elli i |
e S. broadly ellipsoidal, placed loosely together, and surrounded by a thick hyaline
o 83 Tose-colored ; .0041-50™m long, .004-5=™ broad.
o zoophytes, Labrador.
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As an account of the families into which the suborder is divided has already been
given on pp. 15-17, it is upnecessary to repeat them here, but the reader will find
them briefly described in their order on subsequent pages, together with a synopsis
of the gencra found on our coast belonging to each family.

Faminy SCYTOSIPHONE A.

Tronds unbranching, either membranous or tubular ; plurilocular spo-
rangia in short filaments, densely covering the whole surface of the
fronds ; unilocular sporangia not well known.

Fronds expanded membranes .........c.c.ceoeeenneaasonans DPhyllitis.
Fronds tubular ... .o i e aeeriiaaan Scytosiphon.

PHYLLITIS, (Kiitz.) Le Jolis.

(From ¢v22.77¢, a name given by Dioscorides to an unknown plant.)

Tronds olive-brown, simple, membranaceous, composed of a cortical
layer of minute colored cells and an internal layer of larger, oblong,
colorless cells, which are sometimes prolonged downwards in the form
of short filaments ; plurilocular sporangia formed from the cortical cells,
covering the surface of the fronds, consisting of a few (4-6) cells ar-
ranged in short filaments, which are closely packed together at right
angles to the surface of the fronds; unilocular sporangia and para-
physes unknown; growth from the base. E

A genus consisting of two species, formerly placed in the genus Laminaria in conse-
quence of their membranous habit, but differing essentially from the true Laminari®
in the structure and disposition of their sporangia.

P, pascIA, Kiitz. (Laminaria fascia, Ag.)

Fronds gregarious from & disk-like base, three to six inches long, a
quarter to half an inch wide, linear-elongate, contracted at the base
into a short stipe.

Var. CZESPITOSA. (Phyllitis cespitosa, Le Jolis, Etudes Phycol., p. 10,
Pl. 4.—Laminaria cespitosa, Ag.—Laminaria fascia, Harv., in Phyc.
Brit., PL. 45.—Laminaria debilis, Crouan, Alg. Finist., No. 81.) PLIV,
Fig. 3.

Fronds stipitate, cuneiform, often falcate and undulate.

Very common on stones between tide-marks; widely distributed over
all parts of the world.

About the limits of the present species there is a diversity of opinion. Le Jblis
regards the L. fascia and L. caspitosa of Agardl as distinct species, but by Harvey
they were considered as merely different forms of the same species. Harvey's opinion
geems to 1s to be correct, for it is impossible to draw the line betweeu the two forms
as found on our coast,
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SCYTOSIPHON, (Ag.) Thuret.

(From akvro;, o whip, and oigwy, o tube.)

Fronds simple, cylindrical, usually constrieted at intervals, hollow,
cortex of small colored cells, inner layer of vertically elongated, color-
less colls; sporangia as in Phyllitis ; paraphyses single-celled, oblong-
obovate, inbefspersed among the sporangia.

The present genus is founded on the Chorda lomentaria of older writers. The genas
SL‘!/toviphon, as proposed by Agardh, included both C. lomentaria and C. filum. Thoe
latter spocies, which is still kept in the genus Chorda by most writers, has the surface
of the frond covored with club-shaped paraphyses, between which are situated the '
oval nnilocular sporangia. In 8. lomentarius the bodies called paraphyses are only oc-
casionally found, and their real nature is a little uncertain. Both Bornet and Ares-
c_hollg considor them to be paraphyses, and the latter has figured them in Observa-
tiones Phycologicm, Part ITI, P1.2, Fig. 1.  As at present understood, Scytosiphon differs
from Piyllitie only in the fact that the frond is tubular instoad of membranous, and in
the presence of paraphyses, which have not yet boen found in Phyllitis.

S. LOMENTARIUS, Ag. (Chorda lomentaria, Lyngb.; Phyc. Brit., Pl
285.—Chorda filum var. lomentaria, Kiitz., Spec. Alg.)

. Fronds gregarious, three to eighteen inches long, attached by a disk-
like base, shortly stipitate, expanding into a hollow tube, from a quarter
of an inch to an inch in diameter, at first cylindrical, afterwards con-
Stricted at intervals.

Very common on stones between tide-marks; found nearly all over
the worlq.

A species oa,sily recognized, excopt when quite young, by its tubular and constricted
ond, but chicfly interesting in consequence of the smaller species of algm which grow

9pon it. At Eastport o very large form is found, nearly an inoh in diameter, and
much twigted,

Famiy PUNCTARIEZ.

" Fronds unbranching, forming oxpanded membranes or cylinders;
Tuctification in spots (sori) on the surface of the fronds; plurilocular

:Df’mngi& ellipsoidal, composed of few cells; unilocular sporangia sphe-
01da).

PUNCTARIA, Grev.
(From Punctum, o point, referring to the dots formed by the sporangia and hairs.)

balsé‘onds olive-brown, simple, membranaceous, attached by a discoidal
156, composed of several (2-6) layers of cuboidal cells of about the same
?;mensions in all parts of the fronds; unilocular sporangia immersed
. the frond, collected in spots, spherical-cuboid, formed from the su-
Perficial cells; plurilocular sporangia collected in spots, immersed. ex-
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cept at the apex, formed from the superficial cells ; fronds covered with
clusters of hairs; paraphyses wanting.

A amall genus, containing probably not more than half a dozen good species, which
are widely diffused. In the Nereis Am. Bor. the gonus is placed by Harvoy in the
Dictyotacece. ‘That order is now restricted to a group, not represented, as far as is
known, on the coastof New England, in which there are quiescent spores, tetraspores,
and antheridia, but no zoospores, and Punciaria is evidently rclated to the Pheosporee,
julging by itssporangia. Litosiphon pusillus, o small parasito on variousalgm, is closely
rolated to Punctaria, but differs in having a filamentous frond and more simple
sporangia. It probably occurs on our coast, but has not yet been obscrved.

P. LATIFOLIA, Grev.; Phyc. Brit., Pl. 8; Etudes Phycol., p. 13, PL. 5.

Fronds pale olive-green, gregarious, shortly stipitate, lanceolate or
obovate, four to twelve inches long, one to five inches broad, substance
tender.

Var. ZoSTERAE, Le Jol.  (P. tenuissima, Phye. Brit., P1. 248.)

Fronds thin, pale, lanceolate at both extremities, narrow, margin un-
dulated.

On different algm at and below low-water mark. Spring and summer.
Europe.

P. PLANTAGINEA, (Roth) Grev.; Phyec. Brit., P1.128. Pl IV,, Fig. 5.

Fronds deep brown, gregarious;, broadly lanceolate, attenuated at
base, one to three inches broad, three inches to a foot long, substance
somewhat coriaceous. '

Orient, I.. I.; Point Judith, R. I, Olney; Wood’s Holl, Gloucester,
Mass.; Burope. Summer.

It is not altogether easy to distinguish our two specios in some cases, although as &
rule they are sufficiently distinct. P. latifolia is much the more delicate of the two,
and has a greenish tingo. When in frait it is punctate, the dots being tho sori. Both
forms of sporangia are often found simultaneously on the same frond. In P. planta-
ginea tho frond is decidedly brown and rather coriaceous, and the punctate spots are
caused by the dense clusters of hairs which are often found to correspond on both
sides of the frond. Both species are common in spring and swmmer, and although
often washed ashoro in considerable quantitics on exposed beaches, they proefer quict
bays.

Faviy DESMARESTIE A.

Tronds branching, cylindrical or compressed, with an axis of fila-
ments composed of clongated cells and a cortex composed of spheroidal
cells; unilocular sporangia formed by the direct transformation of the
cortical cells; plurilocular sporangia unknown.

DESMARESTIA, Lamx.
(In honor of 4. G, Desmarest, a French naturalist.)

Tronds olive-brown, solid, eylindrical or compressed, much branched,
attached by a disk, cortical layor composed of small polygonal cells;
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Internal portion consisting of an axial filament formed of a single row
of rather large cylindrical cells, surrounded by a mass of oblong cells
sometimes mixed with smaller winding cells; in the spring fronds
covered with branching hairs, which drop off later in the season;
mnilocular sporangia formed directly from the cortical cells, which do
not undergo any change in shape or size; growth trichothallic.

A small gonus, consisting of about fiftoen described species, a considerable portion
of which bear a close resemblanco to D. aculeata. Thoy are inhabitants of the colder
8eas in both tho northern and sonthern homispheres. Our two species are very widely
fliﬁ‘used, but D. ligulata, a commoa specics of California as well as of Lurope, is want-
ing on our coast. The genus is easily distinguished from its allies by tho axial fila-
ment and the formation of the zoospores in the unchanged superticial volls.

D. AcuLEATA, Lamx., Phye. Brit., PL. 49; Ner. Am. Bor, Vol. I,
PL 4 p,

Fronds dark olive-brown, one to six feet long, terete below, com-
bressed above, naked at the base; branches alternate, numerous, long
and virgate, lower branches longer than upper, several times pin-
hate, clothed in spring with hairs, which fall off and leave alternate,
distichous, spine-like processes.

Common on exposcd shores below low-water mark. Throughout the
Year. Turope.

,A coarse and homely specios as usually found ; often washed ashorein large masses.
Not likely to Lo confounded with any other of our species. In spring it presents a

?""'thel‘y appearauce, owing to the tufts of hairs with which the frond is beset. It
18 one of the spovies used as a fertilizer on the northern coast of New England.

D. Viripis, Law. (Dickloria wviridis, Grev.—Desmarestia viridis,
Phyec. Brit., P1. 312.)

Fronds light olive, one to threc feet long, cylindrical or but slightly
Compressed; branches all opposite, distichous, several times pinnate,
ultimate branches capillary. ’

Common on stones at and below low-water mark. Europe.

_A smaller and much more dolicate specics than the last, for which it can never be
mxs.talicn, rather resembling in sowme of its conditions a Dictyoesiphon. The namo is
(101:,‘,0(1 from the fact that on docaying or on being placed in fresh water it turns
q““{kl.\' to verdigris-green. Iarvey mentious that air-cavitios are to bo seen in cross-
sg?t’“’""* of the filasments. 'The air-cavities aro, howoever, meroly the sections of the
a‘:‘ﬁ:{:"cells which are surroundod by.(lonso masses of smaller cells, whoroas in D.
nenz] aa crosg-secmon shows the axial filainent surrounded by a mmass of cells of
¥ equal diameter.

Famiy DICTYOSIPHONE Z.

l Frongs branching, filiform, axis composed of clongated cuboidal .cells,
be cortex of smaller roundish cells; unilocular sporangia spherical,

scattered or aggregated, formed from the subcortical cells; plurilocular
SPorangia unknown,
S. Miss. 59——5
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DICTYOSIPHON, Grev.

(From diwktvov, a net, and owpwv, a tube.)

Frouds olive-brown, filiform, branching, solid above, becoming hol-
low below, cortex composed of small, irregularly polygonal cells, inte-
rior of larger, colorless, longitudinally elongated cells; branches corti-
cated throughout; growth from an apical cell (scheitel-zelle) ; unilocu.
lar sporangia spherical, scattered, immersed in the cortex; 'para,physes
and plarilocular sporangia unknown.

The genus was founded on D. feenicnlaccus, a spocies placed by C. A. Agardh and
Lyngbye in Scytesiphon, Under D. feniculaccus were included a number of forms
- which have since boen separated by Areschoug and pla.ded in two different gencra,
Phlaospora and Dictyosiphon. In tho former the unilocular sporangia are formed
directly from the corticul cells and cover the surface in dense patches, at maturity
projecting above tho surface of the frond. In the latter genus the sporangia are scat-
tered and immersed. In Dictyosiphon, morcovoer, the growth is from an apical cell,
but in Phleospora it is trichothallic, and in the former genus the superficial colls are
polygonal and irregularly placed, while in the latter they are quadrate and arranged
in regular series. The genus is divided by Areschoug into two subgencra, Dictyosi-
phon proper and Coilonema, tho latter of which is referred by Gobi to Cladosiplon, since
the cortical layer consists of very short filuments Tather than a continuous cellular
membrane. Our two species helong to Dictyosiphon proper, but specics of Coilonema
and Phlaospora are to be expected in tho region of Eastport. By Harvey the genus
was placed in the Dictyotace, from which order it was necessarily removed when tho
true nature of the sporangia was discovered.

D. FENICULACEUS, Grev. (Scytosiphon feniculaceus, Ag.—D. feeni-
culaceus, Phyc. Brit., P1l. 326; Areschoug, Phyc. Mar., PL. 7.)

Fronds yellowish brown, six inches to two feet long, much branched ;
branches alternate or occasionally opposite; superﬁ'cial cells angularly
quadrate.

Commuon on stones and algm® at low-water mark. Spring and summer.
Europe.

A variable species as found on our coast, but one which cannot well be subdivided
at present. Early in thoseason the fronds are light colored and delicate in substance,
but later they become more rigid. Derhaps some of the forms which wo have here
included may properly bo placed under var. flaccidus of Areschoug. Such,at least,
appears to be the case with some of the specimens collected in May at Wood’s Holl,

D. HIPPUROIDES, (Lyngb.) Aresch.? (Seytosiphon hippuroides, Lyngb.,
Hydr., Pl. 14 b.—D. feniculaccus a, Aresch., Phye. Mar., P1. 6 ¢ and b.—
Clordaria flagelliformis var. g and y, Agardh, Sp. Alg., Vol. I, pp. G6
and 67.) )

Fronds dark brown, four inches to two feet long; main branches
rather densely beset with flagellate, scattered, subequal secondary
branches; superficial cells in the lower part arranged in horizontal
series, above irregular.
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Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 95.
On stones at low tide.
Eastport, Maine; Cape Ann, Mass.

Wo have referredl to the present species a rather large form found abundantly in
Septembel-, 1877, at Eastport, near Dog Island, where it grows with Chordaria flagel-
hformis, which it someswhat resembles in habit. It is much coarser than D. fenicu-
laceus, and of o darker color, and the branches are long and fiagellate, and furnished
With comparatively few secondary branches. The Cape Ann specimens are smaller
and approach nearer D. feeniculacens. The Eastport form can hardly be regarded as
an extrome state of D. feniculaceous, but whether it is really the D, hippuroides of Are-
schoug admits of some doubt, as Areschoug describes his species as being only six or
Seven incheslong. According to Areschoug, the conjugation of zoosperes has bevn ob-
8erved in this species.

Famiry ECTOCARPE A.

Fronds filamentous, monosiphonous or sometimes partly polysipho-
hous, cortex rudimentary or wanting; sporangia either in the continu-
1ty of the filaments or external, sessile or stalked; unilocular sporangia
globose or cuboidal ; plurilocular sporangia muriform (formed of numer-
Ous small rectangular cells densely aggregated in ovoidal or lanceolate
Inasses); growth trichothallic. . :

Frongs polysiphonous above, monosiphonous below, densely beset above

. with very short horizontal branches..........- ceaeeas Myriotrichia.
‘ronds generally monosiphonous throughout, branches free, opposite or
alternate ..._... e, e e eeeeeanan Ectocarpus,

MYRIOTRICHIA, Harv.

From uvptog, & thousand, and p:é, a hair.
(d ”

Fronds olive-brown, filamentous, at first consisting of a single row of
cells, which by transverse and longitudinal division afterwards form a
Sf’lid axis; branches short, closely approximated, radiating in all direc-
:;ZHS, formed by outgrowths from the superficial cells of the axis; uni-

ular sporangia spherical, borne on the axis between the branches;
Plurilocular sporangia unknown; main axis and brauches ending in
hyaline hairs.

orAfrig:n:: comprising three spocies which are hardly distinct. They form small tufts
nllmergug 0;1 different Phwos;{orcw, especially on Scytosiphon, and are .rccog.mzed by the
i to o short branches which in somo cases almost cover the main axis and cause
. semble a Stigonema. The development of the frond is given in detail by Nwgeli

in Dj
' Die neuern Algensystome.

M. CLAVEFORMIS, Harv., Phiyc. Brit., P1. 101. (M. Harveyana, Neeg.
Partim,)

.

c](ifonds half an inch to an inch in length, club-shaped in outline, axis
a red t‘hroughout with branches, upper branches longer than lower
nd bearing secondary branches.
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Var. FILIFORMIS. (M. filiformis, Harv., Phyc. Brit., Pl 156.—3{. Har-
veyana, Nxg. partim.) .

Tronds filiform in outline, axis furnished only at intervals with
branches.

On various algewm, especially Scytosiphon lomentarius.
Gloucester, Mass., Mrs. Bray.

Var. filiformis, Penobscot Bay, Maine, Hooper ; Newport, R. I.; Europe.

A species forming small tufts on different Phaosporee, probably abundant on our
coast, but as yet only recorded in a few localities. Niwegeli has shown, 1. c., that the
two species of Harvey are merely forms of a single species, the variety Jfiliformis being
less fully developed than M. claveformis, which was first described.

ECTOCARPUS, Lyngb.
(From exrog, external, and kapmog, fruit.)

TFronds filamentous, monosiphonous or oceasionally partly polysi-
phonous by radial division of some of the cells; plurilocular sporangia
ovate, cylindrical or siliculose, consisting of numerous small cells ar-
ranged in regular longitudinal and transverse series; unilocalar spo-
rangia cylindrical or oval, either stalked or formed by the direct trans-
formation of the cells of the branches.

The genus is here accepted in an extended sense, and includes o number of genera
of modern writers which wo have preferred to consider subgenera. Perhaps Pylaiclla
sbould e kept distinet, as in this subgenus Loth the unilocular and multilocular
sporangia are formed by the direct transformation of some of the cells in the con-
tinuity of the filaments rather than in special branches. But in Capsicarpella we have
the multilocular sporangia formed in the continuity of the branches as in Pylaiella,
while the unilocular sporangia are partly emergent and seem to be intermediate boe-
tween those of Pylaiella and Ectocarpus proper. Streblonema, if separated from Ecto-
carpus by its erceping habit, resembles it perfeetly in its fruit, and, as the different
species of Streblonema vary cousiderably as to their procumbent habit, it seems, on tho
whole, better not to retain the genus. The described species of Lctocarpus proper are
very numerous, but unfortunately they are not well characterized.  The greater part of
the species may bo grouped around E. confervoides and FE. fasciculaius as types, but
exactly how fat differences in ramification and dimensions of the sporangia are to be
cousidered specific rather than mere variations is a matter about which botanists do
not agree. One thing is certain, that specific analysis lias Leen carried too far in this
group, and it is especially true with regard to the species of Kiitzing. In deseribing
a species of Ectocarpus it is jimportant to havo both the unilocular and plurilocnlar
conditions. In most of the species, however, only one form is known. The unilocular
sporangia are often difficult to determine, because the Ectocarpi, especially thoso
growing on dirty wharves, aro infested by parasites, Chytridium, &c., which produce
globular swellings of the cells, which might then, especially in dried specimens, bo
moistalen for unilocular sporangia.

Besides the two forms of sporangia, Thuret and Bornet have recorded tho existence
of bodics to which they have given the name of antheridia. It has been suggested
that the antheridia were colls distorted Ly parasites. We bave never seen anthe-
ridia in American specimens, and are not in a position to express any opinion, The
fact that a conjugation of the zoospores has been observed by Goebel in L. pusillus
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would, however, incline one to consider that the antheridia in this genus wore not
proper male bodies.

Some of the specics of Ectocarpus described by Harvey in the Nereis were founded on
sterile specimens, but, at the prosent day, algologists agree in thinking that the pres-
ence of sporangin is necessary for tho determination of species of Ectocarpus, and we
have, accordingly, omitted the Harveyan spocics founded on sterile plants as being
inadequate.

SupcENUs STREBLONEMA, Dorb. & Sol. (Entoncma, Roinsch).

Primary branches procumbent, creeping in or over the substance of
other algie; secondary and fructifying ramuli erect.

E. CHORDARLE, n. sp. :

Filaments much branched, irregularly nodose, about .02™ in diam-
eter, sunk in tho tissue of the host-plant; hairs and fertile branches erect,
the former projecting above the surface; unilocular sporangia on short
stalks, golitary or clustored, oval, about .07 broad by .14 long;
Plurilocular sporangia unknown.

Parasitic in the fronds of Chordaria divaricata, Leathesia tuberiformis,
and other Phewosporcce.

Wood’s Holl, Gloucester, Mass.; Newport, R. L

A common but insignificant spsciss which grows in the cortical portion of different
Ph(cosporc(u, cspccidlly Chordaria divaricata, and usually in company with Bulhocoleon.
It foring dark-colored spots on the surtace of the plant in which it is growing, and, ona -

asty microseopic examination, would pass unnoticed, so great is the resemblance of the
8porangia to those of Chordaria. Our plant resombles S. spharicum, Thuret, but differs
from the Moditerrancan forms of that specios in having oval, not spherical, sporangia,
Which are often clustered. The filaments, too, are composed of very irregular-shaped
Celly, and are never moniliform as in well-doveloped specimens of 8. spharicum. It
may, however, be the case that what wo have considered specific marks are only local
Variations. It may also bo asked whether the presont species is not the form of S.
J WWoiculatum, Thurot, which bears unilocular sporangia. At present only the plurilocu-
lar form of sporangium is known in that species as it occurs in Europe.

E. REPTANS, Crouan, Florule du Finistére, p. 161; Kjellman, Bidrag
till Kiinn, Skand. Eet. Tilop., p. 52, PL 2, Fig. 8.

Filaments forming circular spots oun the host-plant, primary branches
very densely brancling, so that they almost form a membrane, fur-
Dished with numerous erect branches, whick are .5-7"* high and grad-
ually taper to a hyaline hair; cells at base about .01 broad; plurilocular
SPorangia arising from the primary filaments, sessile or on short stalks,
Ovate-acute, .012-20"= broad by .038-76™" long.

On Phyllitis and Dictyosiphon. Summer.

Newport, R. L.; Europe.

A larger specices than the proceding and growing moro superficially, so that the fila-
mlcnts may bo said to ereep over the surface rather than in the substance of tho host-
Plant, Owing to the denso branching of the prostrate filumeuts and the abundanco
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of the erect branches, this species forms a connecting link between Ectocarpus and
Myrionema. .

SUBGENqs EUECTOCARPUS.

Filaments monosiphonus, erect, occasionally corticated by the growth
of descending filaments which are given off from some of the cells; both
unilocular and plurilocular sporangia formed by the transformation of
special branches. .

E. roMENTOSUS, (Huds.) Lyngb., Phye. Brit., Pl. 182. (Spongonema
tomentosum, Kiitz., Spec. Alg., p. 461; Tab. Phyec., Vol. V, Pl. 83 a.)

TFilaments erect, two to four inches long, densely interwoven into
rope-like, spongy masses, irregularly much branched; primary branches
scarcely distinet; cells .008-12"" broad by .012-70™" long; plurilocular
sporangia linear-oblong, straight or incurved, .010-15- broad by
.025-75"" long, sessile or on short pedicels, which are given off at right
"angles to the branches; unilocular sporangia ¢subovate on short
pedicels” (Areschoug).:

On Fucus and other plants.

Boston Bay, Harvey; Magnolia, Mass.; Europe.

This specics, which is easily reeogunizable by its spongy, rope-like habit, and by the
microscopic characters above enumerated, seems to be rather scarce on ovr coast. It
is not rare, howover, on the shores of Europe. Tho species is to be sought in summer,

and it grows attached to the larger algm. Only the plurilocular sporangia are known
on our coast,’

E. GRANULOSUS, (Eng. Bot.) Ag.; Phye. Brit., P1. 200.
Filaments tufted, rather rigid, two to four mches long, main branches
opposite or whorled, corticating filaments often numerous; cells .07-10~"
in diameter; secondary branches short, opposite, given off at very wide
angles, often revolute at the tip ; ultimate branches secund, short, acute ;
plurilocular sporangia broadly ovate, obliquely truncate on the inner
side, .04~Gmm broad by .06-8=» long, sessile on the ultimate and penulti-
mate branches; unilocular sporangia ?

Var. TENUIS. (Hctocarpus Durlkeei, Harv., Ner. Am. Bor., Vol. I, p.
142, PL 12 f))

Filaments more slender than in the type; cells .05-8™ broad;
branches usually alternate; plurilocular sporangia ovate or ellipsoidal,
but slightly truncate at the base.

Boston, Harvey ; Newport, R. L

Var, tenuts, Portsmouth, N, H.; Nantucket, \Iass Harvey ; Wood’s
Holl, Mass.

A species not rare in Europe and apparently common on the coast of California, but
not often found with us, The species occurs in summer, aud forms small tufis on
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other algm. It is distinguished from our other species Ly the short, broad, and gessile
sporangia. In the type the branching is opposite and compact, and the corticating
filaments are sometimes so numerous, especially in the Newport specimons, as to lead
one to admit the validity of Kiitzing’s genus Corticularia. But in other cases the cor-
ticating filaments are few in number.

E. CONFERVOIDES, (Roth) Le Jolis. (FEctocarpus siliculosus, Phyc.
Brit., P1. 162; Ner. Am. Bor., Vol. I, p. 139.) .

Tilaments crect, two to twenty inches long, loosely entangled at the
base, becoming free and feathery above; branches alternate or secund,
gradually tapering; cells of larger branches .04-5"" in diameter; pluri-

t=B)

locular sporangia ovate-acute or acuminate, sessile or stalked, sometimes
rostrate average size of sporangia .025—-40™" broad by .15-40™ long;
unilocular sporangia oval or ellipsoidal, .023-30"" broad by .035-50™"
long.

a, var. SILICULOSUS, Kjellman. (Bctocarpus viridis, Harv., Ner. Am.
Bor,, Vol I, p. 140, PL 12 b and ¢.)

Plurilocular sporangia subulate or linear-subulate, sessile or sub-
Bessile, frequently rostrate.

8, var. HIEMALIS, Kjellman. (Bctocarpus hiemalis, Crouan.)

Plurilocular sporapgia olongated, conical or subacuminate, .08-15"="
long by .02-3~~ broad, generally rostrate.

Very common on alge and wood work along the whole coast.

Var. «, most common south of Cape Cod.

Var. 8, Wood’s Holl, Mass.?

The largest, most variable, and most common summer species of our coast, and
found in nearly all parts of the world. It has been subdivided by Kiitzing into a
large number of gpecios, which are scarcely to be recognized from his descriptions
and plates, Formerly some of the different forms of F. littoralis were referred to
he present. species, but the true I. littoralis is now recognized as belonging to the
Subgenuy Pylaictla. Those interested in tracing the synonymy of E. confervoidcs
should consult Kjellman’s Bidrag till Kiinnedomen om Skandinaviens Ectocarpoor
Wl}-Tilopterider, Stockholm, 1872, As seen on our own coast, what we have called the
typical . confervoides forms tufts of indefinite extent on wharves, aud especially on
2‘: larger algm, varying in length from a fow inches to a foot and a half long. It

quently fringes tho fronds of Chorda filum with its soft, silky tufts. In the typo
0‘_" Dlurilocplax- sporangia, which aro much more common than the unilocular, are
) ate-acuminate, and only occasionally rostrato. In the variety siliculosus the pluri
fOcular sporangia are long and comparatively very narrow. The varicty hicmalis is
aﬁil‘:'nd in the winter and spring, and has plurilocular sporangia, which are almost
bl ays rostrate and somewhat cylindrical in form, so that they may be said to resem-
. ° bl'loso of the subgenus Pylaielia. Tho color of the present species when growing
i8 2 light brown approaching yellowish, which in drying often turns to a yellowish-
lgnl‘iC;ni especially in the variety siliculosus, of which herbarinm specimens might be
st 1111] (‘en for Clado.pl'zorae. Tho winter forms are deeper brown than those found in
No er. E amphibius, mentioned in the supplemont to the Nereis as ocourring near

W York in brackish water, is s form of the present species.
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E. FASCICULATUS, Harv,

Filaments one to eight inches long, erect, tufted, entangled below
but free and featbery above; cells of main branches .05™ in diameter,
about as long as broad; secondary branches alternate, short, given off
at an obtuse angle; ultimate branches very numerous, secund, ending in
a hair; plurilocular sporangia ovate-acuminate or subulate, sessile or
on short stalks, borne principally on the upper side of the penultimate
braocles, very variable in size, but averaging from .018-25"" broad by
{070-150"" long; unilecular sporangia sessile, oval, .04-6"" by .03-46"",

Very comwon on the larger algms along the whole coast; Europe.

‘When fonnd in its typical form the present species is easily recogn‘izcd, but it varies
considerably, so that tho extreme forms are not casily determined. It is very common
on fronds of Luiminuria and other large Phaosporee, on which it forms a dense fringe
one or two inches high. Tho larger forms are much looser and feathery and the tips
of the branches are fasciculate when seen with the naked ¢cye. Whon long and slender
it becomes the var. draparnaidioides of Cronan. The most puzzling forms are those in
which the filaments are short and thick and the rather stout plurilocular sporangia
are arranged without order on thoe branches. In this species the unilocular and pluri-
locular sporangia are more frequently found growing together on the same individual
than in any of the other specics found on our coast.

- E. vurosus, Harv., Ner. Am. Bor., Vol. I, p. 140, PL. 12 a.

" Filaments tufted, two to four inches long, densely interwoven in
spongy masses; lower branches opposite, .03—4™" broad; upper branches
irregular, ending in long hairs; plurilocular sporangia .04-5™" broad
by .15-20""long, eylindrical in outline, ending in very long hairs, which
occasionally fork ; uniloeular sporangia?

Greenport, L. 1., Harvey; Wood’s Holl, Mass.

The alove description is taken from a species comion on Fucus at Wood’s Holl, in
May, 13876, which corresponds very well to the E. lutosus of the Nereis Am. Bor., a
species which Harvey states is not clearly defined. It differs from the description
given by Harvey in the fact that the sporangia are not very long, and it is not im-
possible that our plant may not be the same ns that described by Harvey. The present
specics, as we uunderstand it, is short and tufted and the filaments are densely inter.
woven into ropo like masses as in Z. tomentosus,, The species seem to connect
Pylaiella with Eucctocarpus, resembling on the one hand E. siliculosus var. hiemalis,
and on the other F. firmus, From the former it differs in the Lranching and the
shapo of the plurilocular sporangia, which are strictly cylindrical, never being in the
least acuminate. From the latter it differs in being more slender and in having the
sporaugia always at the base of very long hairs, which sometimes branch, and not in
the continunity ot the hranches themselves. The ramification is very like that of
E. firmus. In drying the species becomes decidedly yollow.

E. MITCHELL &, Harv., Ner. Am. Bor,, Vol. I, p. 142, P1. 12 .

“Taftsfeathery; fillaments very slender, decompoundly much branched ;
the branches and their lesser divisions alternate; the ultimate ramuli
approximated ; angles wide, and branches and ramuli patent; ramali
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attenuate; articulations of the branches twice or thrice as long as broad,
of the ramuli once and a half as long; propagula elliptic-oblong or
linear, quite sessile and very obtuse, transversely striate, several to
gether” (Iarvey, . c.)

Nantucket, Miss Mitchell.

Only known from the description and plate in tho Nereis.

SuBGeExUS PYLAIELLA, Bory.

Both forms of sporangia formed trom the cells in the continuity of
the branches, and not by a transtormation of special branches.

In the present gubzenus onc might, at first sight, be inclined to inclade L. siliculosus
var. liemalis and . lutosis, but in those specivs the sporangia aro rather sitnated at
the end of branches, which are prolonged beyond the sporangin in the form of hairs,
than in 1 ho continuity of the branches themselves.

E. v1rroravis, Lyngb. (Ectocarpus firmus, Ag.—Pilayclla littora.h's,

Kjellman.)
i Filaments tufted or irregularly expanded at the base, two to ten
Mcheg long; branches numerous, usually opposite, given off at wido
angles, erect; cells .02—4™ broad; plurilocular sporangia irregularly
cs'lindriczml, very variablo in size; unilozular sporangia formed of from
U¥0 to thirty contiguous cells, .02-3" broad; fertile branches monili-
form, .

Var. Ronusrus. (Ectocarpus Farlowii, Thuret, in Farlow’s List of
the Marine Algme of the United States, 1876.)

Filaments three or four. inches long, densely branching; branches
robUSt, opposite or irregular; cells .03-5™ in Dreadth ; fertile branches
§h01‘t and rigid, often transformed through nearly their whole length
INto unilocular sporangia, which are stout and cylindrical, only slightly
moniliform at matuarity ; cells .04™ broad and .03—4"" in length.

Very common along the whole coast.

Var. robustus in exposed places from Nahant northward.

no% :’Iel‘.y common specios on our coast, which, although oﬁ'el'in;%' numerous forms, can-
it i:; vz 1t secms to ug, howell gpocifieally divided. When growing on wh:}n"es, whero
Tom wlir ?Om_moﬂ, or on other wood work, it forms expansions of mdoh'mt.e oxtent
very i ich rise tufts several inches long. The basal or prostrate port.lous. branch
Speciesl;ufulmil‘v’ and the cells aro infested with Ch_:./tndea, and other p:u‘.asltos. If
lithraus) Letocarpus could be formoed from sturile specimons, tho. basal portions of L.
128 1ot would offer a rich field to the speciecs-makor. What is called var. robustis
Fuci ang’oil}men found south of Cape Cod, but is common on tl..\o. northern coa:s:b on
foundeq : “’1‘ “}S-!m exposed to the uct.ior.n of the waves. Tllo original E. Farlowii was
nouceq buvbll)eclmcns etzllected by Mr. Higbes, at Sa}em, in Novumbor,' 1:%7&, "’Pd pro-
Ii“OI?alfa )It 10 late ‘M. I{hurc’)t, in a lotter da.to.d April 26, 1875, t.,o be distinct 1r0}u I,
figures . n the Contributiones ad Algologiam et Fungologiam, Pl. 20, Reinsch
8 » under tho name of Ectocarpus anticosticnsis, a form which, as far as can be
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Judged from the figure, is the samo as E. Farlowii. Although in tho present instance
we have considered E. Farlowii to be a variety of E. littoralis, it must be admitted
that it disfers considerably from tho form of E. littoralis common on the coast of
France and Eugland. Our reason for not considering it distinct is that we have large
sets of specimens in which wo have been unable to say with certainty whother they
shiould be veferred to F. littoralis or E, Farlowii, and with so many connocting links it
seems Dbest to rogard E. Farlowii as un extreme form found in northern localitics.
Should the variety be eventually considered distincet tho name of E. anticostiensis should
beadopted, as no description of IZ. Farlowii has been published, and the species would
be characterized Dy the robustuess of the filaments and by tho unilocular sporangia,
which are broader than long, and borne in short, stout, patent branches. It is of fro-
quent oceurrence that some of the unilocular sporangia are binate. -The plurilocular
sporangin are common in spring and early summer, and the unilocular in the autumn.

E. BRACHIATUS, Harv,

« Finely-tufted, feathery, much branched ; the branches free, opposite
or quarternate; ramuli opposite, very patent; propagula forming ob-
loug or eclliptical swellings in the swmaller branches, or at the point
where two opposite ramuli issue.” (Harv., Ner. Am. Bor., Vol. I, p. 138.)

South Boston, Lynn, Mass., Harvey.

We have nevoer found this species, which is only known on our coast from Harvey’s
description.  Le Jolis considers that the E. brachiatue of the Phye. Brit., Fl. 4, is not
the true Conferva brachiata, Engl. Bot., and he gives to tho former the namo of I.
Griffithsianus. Never having scen Americun speciwmens, we caunot tell whether the
American form mentioned by Harvey belongs to the I. Griffithsianus or not.

SunceNUs CAPSICARPELLA, Kjellman,

Tilaments erect, monosiphonous or in part polysiphonous; unilocular
sporangia partly immersed in the frond ; plurilocular sporan gia formed
by direct transformation of the cells of the branches.

E. SPHEROPIORUS, Harv., Phyc. Brit., Pl. 126. (Capsicarpella sphe-
rophora, Kjellman, Bidrag, p. 20, PL 1, Fig. 2.)

Tilaments one to three inches long, tufted, densely bra-nchi'ng; main
branches opposite or whorled, often polysiphonous; secondary branches
opposite or alternate, monosiphonous; unilocular sporangia spherical,
about .04™ in diameter, solitary, often binate, sometimes whorled, the
cell from which the sporangia are formed dividing into at least three
cells; plurilocular sporangia ¥

On Ptilota elegans. May.

Nahant, Mr. Collins; Europe.

A rare species which has only been collected by Mr. Collins. The main filaments
are at intervals polysiphenous, and remind one of a Sphacelaria. In Mr. Collins's speci-
mens the sporangia were numerous and in some cases whorled, as is occasionally seon
in European specimens. The species is to be sought in spring and early summer, and

may be commoner than is now supposed, having escaped the observation of collectors
on account of its small size.
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INSUFFICIENTLY DESCRIBED SPECIES.

E. LANDSBURGII, Harvey, Ner. Am. Bor., Vol. I, P1. 12 d.
Halifax, N. S.

E. Hooprgri, Harvey, L. c., PL. 12 e.

Greenport, L. I. (?)

E. Digrzim, Harvey, L c., p. 144.

Greenport,

Famiy SPHACELARIEZE.

Fronds braunching, polysiphonous, terminating in a large apical cell,
often with a cortex formed of densely interwoven rhizoidal filuments;
fructification same as in Ectocarpee.

COrticaﬁing cells wanting or confined to the base of the frond.

) ' Sphacelaria.

Main branches corticated throughout.
Branches opposite, distichous . ....cc.eveeeeees. ... Chatopteris.
Branches whorled.......... eeeeeseeennseenssesans Cladostephus,

SPHACELARIA, Lyngb.
(From opaxedog, gangrens, reforring to the tips of the branches, which are blacls. and
shriveled when dried.)

Fronds olive-brown, filamentous, branching; axis and branches ter-
Winated by a large apical cell, from which, by transverse, longitudinal,
and oblique divisions, a solid frond is formed whose external surface is
Composed of rectangular cells arranged in regular transverse bands;
%“ﬁrs slightly developed or wanting; rhizoidal filaments few, rarely
Interwoven so as to form a false cortex; unilocular and plurilocular
Sporangia spherical or ellipsoidal, on short pedicels ; non-sexual repro-
Production by peculiarly modified branches called propagula.

) Vi,f\l-,:s 1(1)1<1 genus Sphacclaria was divided by K'iitzing int9 a mflnbor of gonera, and his
caulyy ave been adopted Ly many recent writers, esp‘oc‘m:lly in Germ:u{y. In §ty1)o-
Whils 'n-nd Halop@-ig the branches arise from lateral divisions of the u,plc.ul coll itself,
belo‘v‘;;lsphacelana proper, Chatepteris n.nd‘Clu(loswp(ms, thie branches arise fl:mu colls
generi 0 apex.  Whether this difference in tho apical growth can be ‘ct.)nmdomd a
for an ¢ mm.'k is not altogother cortain, and there hardly seems to .be suflicient ground
may bl‘“mtmg Halopteris from Sphacelaria, and a numbor of writers, amoug whom
edl f’l{ﬂ-llled Harvoy and Le Jolis, even include Stypocaulon. .Clc.zdos!(phua is mark-

¥ distinct; and Chatopteris, which differs from Sphacelaria principally in the corti-

OCS';;‘;UD]” SPHACELARIOIDES, Derb. & Sol., a common Mediterranean alga, which

our Shol;a ly occurs as far north as the Scnndinm'.mu coast, may .perhaps })o found on

an apie ? It resembles a small Sphacelaria, but ?ts growth is ‘tnch(‘)bhalllc, not from

o Dlu":"]c‘.u’ and the s¥nall nunilacular sporangia cover the frond in dense patches.

of the ' ocular sporangia reserble those of somo Eetocarpi, and aro found at the base
© plant uceording to Areschoug. :



76 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

cation of the main branches, is kept distinct by most writers, We have but a very
imperfect representation of the Sphacelarioid group in this country. Stypocaulon and
Hulopteria aro entirely wanting, and of Sphacelaria wo have only S. cirrhosa and 8.
radicans on the northeastern coast, §. tribuloides in Florida, and what is supposed to
be 8. fusca in California. The species of Sphacelaria are variable, and the determina-
tion sometimes uncertain. The apical cells of our Sphacslaria are frequently attacked
by the unicellular parasite, Ciytridium sphacelarum, Kny.

S. cirrOOSA, {Roth) Ag.; Phye. Brit., Pl 178.

Fronds olive-brown, densely tufted half an ineh to two mches high;
main filaments erect, several times pinnate with opposite or irregularly
spreading branches; rhizoidal filaments few or wanting; unilocular
sporaagia .06-7®" long, globose; plurilocular sporangia .Oo“"“ broad by
.08= long, broadly ellipsoidal, secund on lateral branches, with unicellu-
lar pedicels; propagula rather stout, three (2-4) rayed, usually borne
on distinet plants.

Common on Fucus, on which it forms dense globose tufts. Europe.

A variable species, sometimes with rognlarly oppusite branches, at times with
irregidarly placed long brauches. The propagula vary very much in size, and are
generally found on plants which do not bear sporangia. With us they are much more
common than the sporangin. An excellent account of the propagula is given by
Janczewski in the Annales des Sciences, Series 5, Vol. XVII. In the Nercis Am. Bor.
the word propagulum is used by Harvey to signify the contouts of the apical cells, and
this use of the word should not be confounded with its present application. The word
propagulum as used in the Nereis is rather equivalent to the term sphbacela of other
writers, Sporangia are more common in the winter wonths, but are found occasion-
ally in summer.

S. RADICANS, (Dillw.) Harv. (8. olivacea, var., Ag.; Pringsheim, . c.,
Pls.9 and 10.—8. radicans, Phye. Brit., P1. 189.)

Fronds olive-brown, half an inch to an inch high, forming dense turfs;
filaments ereet or prostrate, branches few, somewhat appressed, rhi-
zoidal {ilaments often numerous; unilocular sporangia globose, .04-52™
in diameter, numerous on the branches, on very short unicellular pedi-
eels; plurilocular sporangia unknown; propagula slender, elongated.

On mud-covered rocks between tide-marks,

Newport, R. L.; Wood’s Holl, Mass., and common from Nahant north-
wards; Europe.

The present species is smaller than the last, and forms small, indefinitely expanded
turfs, especially on the under side of mud-covered rocks, often in company with Cera-
nium Hooperi. Numerous rhizoidal filaments are sometimes found at the base, so that
different plants are bound together, but the species is without a false cortex. The
name originally proposed for the apecies by Dillwyn was 8. radicans. Agardh adopts
Dillwyn’s later name, 8. olivacea, making of the form with numerous rhizoidal tila-
ments a variety, radicans. Apart from their different habit and place of groswth, it is
difficult to assign cxact marks by which to distinguish in all cases §. cirrhosa and S.

radicans. In tho latter the secondary branches are few aud appressed, irregularly
placed, never opposite, while in the former they are numerous, given off at wide
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angles, and frequently opposite. In S. cirrhosa the sporangia are generally scattered
on the secondary branches, while in S. radicans they are often clustered on the main
branches. In both cases the pedicels are vsually one-celled. In both species the
propagula are so variablo in outline that they cannot be described in few words, but
those of 8. cirrhosa are more robust than those of S. radicans.

Sphacelaria dedalea, Reinsel, Contrib. ad Alg. et Fung., p. 22, Pl. 30, described from
the coast of Labrador, does not correspond to any form known to us from New England.

CHATOPTERIS, Kiitz,

(From xatry, a lair, and srepeg, a fern.)

Fronds olive-brown, filamentous, branching; branches opposite, dis.
tichous, apical gro%vt-h as in Sphacclarta ; rhizoidal filaments very numer-
ous, densely interwoven, so as to form a false cortex; plurilocular spor-
angia borne on the branches, shortly pedicillate, unilocular sporangia
‘“ globose on the tips of short special filaments” (Areschoug).

A genus founded on the old Sphacelaria plumosa of Lyngbye. It differs from Spha-
celarig in the false cortication of the main branches by the interlaeing of rhizoidal
ﬁl:l.ments, and from Cladosicphus by the opposite, not whorled branches. The genus
does not rest on o firm basis, for it occasionally happens in someof the species of Spha-
"U{a‘ria that the rhizoidal filaments form a rudimentary cortex. Chatopteris squamulosa,

Kiitz., is made by Geyler the type of a new genus, Phloiocaulon.

C. PLuMOs4, (Lyngb.) Kiitz. (Sphacelaria plumosa, Lyngb., Phye.
Brit., P). 87.— Chatopteris plumosa, Kiitz., Phyc. Gen., p. 203; Tab. Phyc.,
Vol. 6, Pl. 6, Fig. 1; Areschoug, Obser. Phyc., Part 1II, P1. 2, Igs. 4
and 5.) ' '

Tronds two to six inches long, tufted, rigid, attached by a small disk,
main branches sparingly branched, secondary branches plumose; pluri-
locular sporangia numerous, secund on the upper side of short special
b"aTlChes, shortly stipitate, elliptical in outline; unilocular sporangia
globose, terminal on short branches. (Areschoug, 1. ¢.) '
. Prince Edward’s Island, irs. Davis, and northward ; Northern Eu-

ope.

. Iil})eautiful species, common in Northern Europe and Greenland, Dbut not yet found
o er south than Prince Edward’s Island on the American coast. It may, however,
exXpected at Eastport and our northern border.

CLADOSTEPHUS, Ag.
{From &A do¢, & branch, and oregos, & crown.)
1.‘"I‘Onds olive-brown, branching, secondary branches (leaves) whorled,
apical growth as in Sphacelaria ; main stems densely corticated by
growth of rhizoidal filaments, secondary branches (leaves) naked, hairs
}’;’:;110 in tufts just below the apex of branches; unilocular and pluri-
ar sporangia on special branches (leaves), stipitate.
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A genns comprising eight described species, several of which are undoubtedly mcrely
forms of the common and widely diffused C. verticillatus, whose structure is minutely
described by Pringsheim, L.c. The term leaves is applied by Pringsheim to the sec-
ondary branches. He considers the branching of the axis to be monopodial. The
sporangia are produced in the winter months, the two kinds on separate plants or
somotimes together,

C. VERTICILLATUS, Ag.; Phyc. Brit., PL. 33; Pringsheim, 1. c., Pls. 1-7.

TFronds four to ten inches high, slender, subdichotomous, secondary
branches distinctly whorled, falcate, acute at apex, attennate at base,.
furnished externally with a few spine-like branchlets; hairs numerous;
uniloeular sporangia globose, plurilocular sporangia irregularly ellip-
soidal, borne on short pedicels on small special branches, which grow
from the axis between the insertions of the secondary branches.

Var. SPONGIOSUS. (Cladostephus spongiosus, Ag.; Phye. Brit., P1. 38.)

Fronds more compact, whorls approximate, indistinet, secondary
branches usually destitute of hairs and spine-like branchlets.

On stones in pools and below low-water mark.

Newport, R. I.; Orient, L. I.; Martha’s Vineyard; Cape Aun, Mass.;
- Europe.

A plant at once recognized by its resemblance to a small Ceratophyllum. Rathier
common in several places south of Cape Cod, but seldomn seen on the northern coast.
1t prefers somewhat exposed shores, and occurs at considerable depths. Althongh the
close resemblance between C. verticillatus and C. spongiosus has long been noticed, the
two species have generally been considered distinet. Geyler says that C. spongiosus is
characterized by the absence of hairs and the external spines on the branches. Al-
though this is in general true, one not unfrequently tinds hairs and small spines on
some of the branches, and C. sponginsus is evidently merely a variety of C. verticillatus.
Nor is it the case, as some have supposed, that the verticillate form is confined to
deeper water, while the spongicse form is found in tide-pools and near low-water mark,

Faminy MYRIONEME A.

Fronds minute, forming spots or thin expansions on other alg®, con-
sisting of prostrate filaments united into a horizontal membrane, from
which rise short vertical filaments, between which are borne the sporan-
gia; unilocular and pluriocular sporangia as in Fetocarpee.

MYRIONEMA, Greyv.

(From pupeog, numberless, and vyua, a thread.)

Fronds olive-brown, forming thin expansions on other algs, composed
of a horizontal layer of cells lying on the substratum, from which arise
very numerous vertical filaments, closely packed together; unilocular
and plurilocular sporangia between the vertical filaments, cither sessile
on the horizontal layer or on short pedicels; hairs arising from hori-
zontal layer; growth peripheral.
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- A genus of minute algse which form small brown spots on other plants. The species
are ubiquitous, but the specific characters are not well defined, and a good share of the
described species are merely differgnt forms of the very common M. vulgare. The two
different kinds of sporangia are sometimes found together, but are usually on different
plants. The genus is most nearly related to Ralfsia, which may be said to be a Myri-
onema in which the horizontal layer has becomo much thickened, and the vertical fila-
ments, with tho interspersed sporangia, instead of covering the surface uniformly, have
been confined to certain eircumscribed portions. The two genera aro closely con-
neoted by Ralf«ia clavata, Cro., which was first described as a Myrionema by Carmichael.
In Ralfsie the vertical filamonts must be considered to be paraphyses, and perhaps
those ot Myrionema should also be so considered.

M. VULGARE, Thur. (M. strangulans, Grev.; Phyec. Brit., Pl 280.—
M. punctiforme, Harv., Phye. Brit,, Pl 41 b.—M. maculiforme, Kiitz.,
Tab. Phye., Vol. VII, Pl. 93, Fig. 2.)

Fronds .04—-8»2 in thickness, vertical filaments (paraphyses) slightly
C']llb-sha.ped and moniliform, unilocular sporangia oval, .010-27== broad
by .03-gmm long, sessile or borne on short pedicels.

Everywhere common on various alge.

In Le Jolig’s Liste des Algues Marines de Cherbourg, Thuret is quoted as anthority
for uniting several of the species of Myrionema of Harvey and Kiitzing. The alleged
8pecific distinctions are plainly nothing but modifications of thesame species, dependont
on the place of growth. Whon found on small cylindrical fronds, as in some Entero-
morphe, the M, yrionema surrounds the frond aund constitutes the M. strangulansof Greville,
ﬂ-n'(’l when growing on flat surfaces the form known as M. punctiforme is found. In
thig country the unilocular sporangia are very common, but wo have never seen the
!P;tun]oculnr sporangia, while in the next species the plurilocular sporangis arc more

terous, although both kinds are found.

M. LEcrANCHERM, (Chauv.) Harv., Phyc. Brit,, Pl. 41a. Pl 6, Fig. 5.

.Fronds .06-10m= in thickness, vertical filaments (paraphyses) cylin-
drlca-l, unilocular sporangia oval; plurilocdlar sporangia .008-10™" broad
by .023-3gmm long, ovate, oblong, sessile or on very short pedicels.

On Rhodymenia palmata.

Gay Head, Mass.; Europe.

is T::; t"P;.Oies forms rather larger spots than the last on the common dulse. That it
in the Yy distinct fr(fm M. vulgare admits of doubt. There appears to be a difference
o hapﬂvmphyses of the two, but such differences cannot be considered of much value.
ut ve found both unilocular and plurilocular sporangio in the present spocies,
Dfortunutcly have not preserved measurements of the latter: The plurilocular

8 .
Porangia are sometimes very numerous and stand side by side without intervening
Paraphyses,

Fammy LEATHESIE Z.

glf;:“ds lut?rio?ous or gelatinous, indefinitely expanded or irregularly
ing ﬁ?e, consisting of a basal portion, composed of irregularly branch-
closal aments formed of large, colorless cells, and a cortical portion of

Y packed, short, colored filaments; paraphyses often present ;
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Fructification borne at the base of cortical filaments; plurilocular spo-
rangia cylindrical, composed of few cells in a row; unilocular sporan-
gia globose.

Fronds forming small tufts on other algze.
Cortex with a series of exserted colored filaments......Elachistea.
Cortex destitute of exserted filaments ........ vene.eoe- - Blyriactis.
Fronds irregularly globose, hollow at maturity.............. Leathesia.

ELACHISTEA, Duby.
(From c?.axu;‘ra, very small.)

Fronds olive-brown, tufted or pulvinate, basal portion solid, some-
what parenchymatous, composed of densely packed branching fila-
ments, which become free at the surface and branch corymbosely so as
to form a layer of short filaments (paraphyses), at the base of which are
borne the sporangia of both kinds and a series of long exserted fila-
ments ; hairs formed at the base of the paraphyses, exserted ; uniloc-
ular sporangia rhombic-ovoid, plurilocular sporangia cylindrical, com-
posed of a few cells in a linear series.

A genus consisting of a fow species, all of which form small tufts on other alge,
especially on Fucacee. They may be recognized by the double series of filaments
Yorne on the surface of the solid and but slightly developed basal portion. The
longer filaments and hairs float freely in the water, but the shorter paraphyses are
packed rather closely together, forming as it were a definite cortical layer over the
Lasal portion. The unilocular sporangia are common. The more or less solid basal
portion of the fronds in some of the species gives off filaments which penctrate
into tho substance of the algm on which they are growing, and by the growth and
persistence of these filawents it may be that the species are propagated from year to
year, as happens in the case of certain fungi. In other species no penctrating basal
filaments have as yct been found.

The limitsof the species are pretty well defined except in the case of X. fucicols, I
lubrica, and E. flaccida, where it must be confessed the species show a tendency to run
into one another. In the present case we have included in Elachistea only the species
in whicli, besides the paraphyses which cover the surface, there are long projecting
colored filaments as in E. scutnlata, on which Duby founded his genus Elachistea in the
Botanicon Gallicon. Here undoubtedly belong E. fucicole and its allies, but the same
can hardly be said of E. pulvinata, which was made by Kiitzing the type of his genus
Myriactis. In this species the surface of the frond is covered by the paraphyses, but
thereisnot in addition aseries of elongated filaments asin I, fucicola, for the cxserted
hairs in E. pulvinata are of a uite difforent nature. We have referred E. pulvinata to
the genus Myriactis, not, however, limiting the genus as Kiitzing has done, for some of
the forms placed Ly him in Phyeophila should be referred to Myriactis, although the
greater part of them are correctly placed by algologists in Elachistea. It may be that
thiere exist forms intermediato between the true Llachislew and Myriactis, but, from the
study of dried specimons, wo have not been ablo to come to such o couclusion. It
should be remarked that M. pulvinata is placed in Elackistca by the most prominent
algologists, as Thuret and Bornet, Agardh, Harvey, Le Jolis, and others. The uni-
locular sporangia are most common in summer, and tho plurilocular sporangia ure more
frequent early in the season.
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E. FrcicoLa, Fries; Phye. Brit.; P1. 240; Ner. Am. Bor., Vol. I, PL
11 b. (Phycophila fucorum and P. Agardhii, Kiitz., Tab, Phyec., Vol. VIII,
Pl 95, Fig. 2, and Pl 96, Fig. 1.) Pl 7, Fig. 3.

Fronds tufted, half an inch to an iuch in thickness, basal portion dis-
tinct, subglobose, exserted filaments about .05 broad, attenuated at
base, obtuse at apex, cells of lower portion broader than long, becoming
longer in the upper portion ; paraphyses recurved, clavate, submonili-
form; unilocular sporangia .07-8™" broad by .15-20"" long, pyriform or
obovate-rhombic.

Common on Fuci along the whole coast.

On submerged wood work, Eastport, Peak’s Island, Maine.

A common parasite, forming small tufts on Fuci. Thore seems to be but one species
on the const of New England, although E. lubrica, Rupr., may be expected on Halo-
saccion. According to, Areschoug, E. lubrica differs from E. fucicola in the shorter cells
and the decidedly elongated Lase of the f{ree filaments, but in these respects Euro-
Pean specimens of E. fucicola vary greatly. Possibly the form occurring on wood at
Lastport may be rathor referred to E. lubrica. Ruprecht, in Phycologia Ochotensis,
Mmentions an Elachistea from Canada parasitic on Halosaceion, which he considers dis-
tinet from both F. fubrice and E. JSucicola, to which he gives the provisional name ot
L. canadensis. 1t is distinguished from ZE. fucicola *“bLy the thicker filaments, which
Nover givo off free branches at the baso, by the dense, indistinctly filamontous structure
4f the basal layer, and by the groater number of short filaments and fow long filaments.”
From Ruprecht’s description it is hardly likely that the spccies will ever be recog-
hized by Ameorican collectors. The views of Ruprecht with regard to development
in algw are curiously shown in his remarks on FElachista, Myrionema, and Leathesia.
He thinks it very probable that tho genera named were *¢ originally organs of fructifi-
Cation of Halidrys, Cystoscira, &c., which in course of time have not developed, and
1ave in this way formed what appear to be stereotyped species.” Although the fact
fsnot g4 Ruprecht supposed, this pronougeed tendoncy to Darwinism is remarkable
When wo think that Ruprecht wrote in 1850.

MYRIACTIS, Kiitz., emend.

(From uupiog, conntless, and ckre, o ray.)

Fronds as in Elachistea, but destitute of exserted colored filaments.
_A comparison of the two admirable plates of Elackistea scutulata and Elachistea (AMy-
riactis) pulvinata in the Etudes Phycologiques of Thuret and Bornet will give a clear
Dotion of the difference of the two genera.

M. puLvINATA, Kiitz. Var. MINOR. (Elachistea pulvinate, Harv., in
Etudes Phycologiques, p. 18, Pl. 7—Elackistea attenuata, Iarv., Phyec.
Brit., P1. 28.)

_. TFronds forming minute tufts, basal portion slightly developed, giv-
Ing off lateral filaments, which penetrate the substratumn; paraphyses
slightly curved, fusiform, attenuated at base, somewhat moniliform ;
cells .0075-180=m broad, two or three times as long; plurilocular spo-

Tangia very numerous, clustered at the base of the paraphyses, cylindri-
S. Miss. 59 6
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cal, 0076™= broad by about .057™= long, composed of 8-10 cells in a row,
unilocular sporangia.
Parasitic in the cryptostomata of Sargassum vulgare. Summer.
Wood’s Holl, Mass.

This species forms minute tufts on Sargossum, and is so small as casily to cscape de-
tection. It is furthermoro likely to be mistaken for the hairs normally found at cer-
tain seasons in tho cryptostomata. The description given above applics to the plant
found at Wood’s Holl, which is smaller than the typical A, pulvinata of Xurope, which
grows in the cryptostomata of various Cystoscire. In the European specimens cx-
amiped the paraphyses were decidedly stouter, rarely being less than .018mm in breadth,
whereas with us they are seldom more than .010-12mm broad. Our plant is through-
but smaller than tho European, but, in proportion, tho paraphyses are longer and
slenderer. It remains to be seen whother we are correct in considering our form a
mere variety, or whether it should be kept distinct. Perhaps it may be the Phycophila
arabica of Kiitzing, Tab. Phyc., Vol. 8, PL. 1, Fig. 2, which grows on Cystoscira
myrica. The species is not uncommon in summer at Wood’s Iol], and both forms of
sporangia occur together, the unilocular being much less abundant thau the pluri-
locular. '

LEATHESIA, S. F. Gray.
(Named in honor of Rev. G. R, Leathes, a British naturalist.)

Tronds olive-brown, gelatino-carnose, forming irregularly globose
masses, solid when young, but soon becoming hollow ; internal portion
composed of radiating, dichotomous filaments, formed of large, irregular,
colorless cells, the terminal ones bearing a series of short, simple, col-
ored filaments (paraphyses), which are densely packed together, consti-
tuting the cortical layer of the frond ; sporangia and hairs borne at the
base of the paraphyses ; plurilocular’sporangia cylindrical, composed of
few cells in a single row ; unilocular sporangia pyriform or ovoid.

A small genus, comprising not more than half & dozen spccies, of which L. difformis
is cominon in the North Atlantic. Leathosia Berkeleyi, Harv., now placed in the genns
Petrogponginm, Nieg., although found nof rarely in Europe and apparently tolerably
common on the coast of California, has not yet Leen detected in New England, but
may be expected. It forws rather leathery expansions on rocks at low-water mark.

L. preroryis, (Linn) Aresch. (Tremella difformis, Linn., Syst.—
Rivularia tuberifor mis, Engl. Bot., P1. 1956.—Coryneplora marindg, Ag.
Syst.—Leathesia tuberiformis, Gray, in Phye. Brit., P1.324, and Ner. Am.
Bor., Vol. I, P1. 10 ¢ ; Thuret, in Aun. des Sciences, Ser. 3, Vol. XIV, PL.
26, Figs. 5-12.) (Pl V, Fig. 1) '

Fronds from half an inch to two inches in diameter, solitary or
aggregatcd‘, at first globose and solid, becoming irregularly lobed and
hollow ; plurilocular sporangia produced early in the season, unilocular
sporangia in summer.
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Common on alge and on sand-covered rocks at low water along the
whole coast.

Not to be mistaken for any other alga on our const. The gelatinous balls which
this speeies forms are found growing in large quantities at low-water mark, and are
sometimes called potatoes by the unromantic dwellers on the shore.

Faviy CHORDARIE A.

Fronds cylindrical, branching, usually gelatinous, with an axis of
longitudinal filaments formed of long slender cells, and a cortex com-
Posed of short, densely packed horizontal filamrents formed of subspheri-
cal cells; sporangia borne among the cortical filaments or formed directly
from them. '

Fronds tough and elastic, cortical filaments densely united to onc an-
OLHEL .. -t oiiiiriccacacasancasccananaane caans P Chordaria.
Fronds gelatinous, cortical filaments only adhering loosely to one an-
other.

Upper cells of the cortical filaments producing tho plurilocular
SPOrangid. vecercianeaniianann ieean ereeneenseaa.es Castagnea,

Upper cells of cortical filaments not producing sporangia.
Mesogloia.

CHORDARIA, Ag.
(From chorda, a chord.)

Fronds olive-brown, cartilaginous, filiform, branching ; axial layer
composed of longitudinally elongated cylindrical cells and smaller winud-
ing celis packed closely together in a solid mass; peripheral layer
¢omposed of short, simple, horizontal ﬁlzunenté, densely packed together;
Unilocular sporangia oblong, borne at the base of the peripheral fila-
Inents (paraphyses), plurilocular sporangia unknown.

The distinction botween the genera Chordaria and Mesogloie, in the absence of a
i:gz\ﬂedge of the dovelopment of the fronds, must be quite arbitrary. In the present
ance we have considered that the genus Chordaria should bo limited to the forms
r:"lng a t(_)ugh cartilaginous substance and solid axis, of which we have only one
R Presentative, C. flagelliformis. €. divaricata, both in its consistoncy and tho devol-
eI?mem: of the frond, scems to belong to Mesogloia, accepting that genus in an
Xtended sense as we have done.

C. FLAGELLIFORMIS, Ag.; Phyc. Brit.,, Pl. 3. PLV, Fig. 2.

Fronds blackish, solitary or gregarious, attached by a disk, coriaceous,
ll%bricous, one to two feet long, filiform, solid, main axis usually undi-
Vvided, furnished with numerous long, subequal, flagelliform branches,
Which are given off at wide angles, simple or Wwith few, irregular, sec- '
Onflary branches ; peripheral filaments (paraphyses) few-celled, cylin-
drical or slightly club-shaped ; unilocular sporangia ovoid or pyriform.
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Var. DENSA.,

Fronds six to eight inches long, main axis densely clothed with very
numerous short branches.

Common on stones near low-water mark along the whole coast.

The var. densa at Gloucester, Mass., Mrs. Davis.

A common species, recognized Dby its tough, somewhat clastic substance, and
reminding one of bunches of small leather shoe-strings. When soaked in water it
gives out a large amount of slime, and is not easily mounted. To the naked eoye it
resembles somo of the forws of Dictyosiphon, but the microscopic structure is very dif-
ferent. The variety has been collected several times at Gloucester, but has not been
received from-other localities.

MESOGLOIA, Ag,

(From ueoog, the rmiddle, and y2ocog, slimy.)

Fronds olive-brown, gelatinous, ﬁliform', branching; axial layer
composed of filaments rather loosely united into a solid mass, which
soon becomes fistulose; peripheral layer of short horizontal filaments,
packed in a gelatinous substance; unilocular sporangia oval, borne at
.the base of peripheral filaments; plurilocular sporangia unknown.

The old genus Mesogleia has Leen divided by modern algologists into a number of
genera. In the present instance we have kept in Mesogloia tho species in which
the peripheral filameuts are not transforized into plurilocnlar sporangia, and
have placed in Castagnea the species in which they are so transformed. The distine-
tion between Mesogloia and Castegnea is artificial, because the plurilocular spo-
rangia of Mesogloie proper are unknown, and it is not impossible that thoy may be
formed from the peripheral filaments themselves, as in Castagnea. Tho dovelopment
of .the frouds is not well known, and the genera founded upon the variations in the
mature fronds in the present group are plainly artificial. As regards its develop-
ment, M. divaricata resembles very closely C. virescens. From a disk-like expansion,
composed of a single layer of cells, which form spots on the substance upon which it
is growing, arise vertical filaments, which end in a hair such as is found in Lctocarpus
and other Phaospore®. The vertical filaments produce, usually only on one side,
fasciculated branches terminated by a hair, Leneath which is a cluster of short
moniliform filaments. Besides these there arise, at a later poriod, rhizoidal filaments.
The mature fronds of the two species above named may bo regarded asa collection of
filaments with a trichothallic growth, which have become twisted together and par-
tially united by means of the rhizoidal filaments, and whose fasciculated branches
constitute what, in the mature plant, seems to be a distinct cortical layer. In Cas-
tagnea virescens the separate filaments, with their lateral fasciculate branches, can easily
De isolated by dissecting the smaller branches, and the saume thing can also be accom-
plished with Chordaria divaricate, although not so easily. The species of Mrsogloia and
Castagnea should not be dried under too heavy pressure, and alcoholic specimens aro
much better for study than those mounted on paper.

M. pivARICATA, Kiitz. (Ohordaria divaricata, Ag.; Phyc. Brit., PL
17; Ner. Am. Bor., Vol. I, PI. 11 «.)

Fronds tufted, lubricous, six inches to two feet long, branching very
irregular, generally without a definite main axis; branches flexuous,ul-
timate branches very numerous, short, and divaricate, at first solid,
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afterwards becoming fistulose and tubular; peripheral filaments short,
few-celled, the last cell obovate and several times larger than the other
cells; unilocular sporangia ovoid.

On algwx and stones near low-water mark.

Very common from Cape Cod southward; Niles Beach, Gloucester,
Mass.; Europe.

A characteristic specios of Long Island Scund, where it is probably more abundant
than in auny other part of the world. It abounds in still, shallow bays. North of
Cape Cod it is of small size, and is only occasionally ruet with. It assumes s number
of ditferent forms, none of which, however, can be considered as distinot varieties. It
first appears in May, and reaches perfection in August and September. At first the
fronds arc small and solid, but they grow to be two fect long, or oven longer, and the
main branches becomo hollow and finally collapsed. Except that they are more lux-
uriant, our forms agree well with Norwegian specimens,

M. vErMICULARIS, Ag.; Phye. Brit., Pl 31.

Fronds tufted, gelatinous, one to two feet long, branches long, irregu-
larly pinnate, thick, vermiform, flexuous; peripheral filaments clavate,
somewhat incurved, moniliform cells spheroidal ; unilocular sporangia
ovoid.

On stones and algme between tide-marks.

Halifax, N. S., Harvey; Europe.

A rather common plant of Europe, and probably occurring within our limits, but as
¥et only reported at Halifax on the American coast. The species is rather thick and
clunsy, and very gelatinons; not at all likely to be confounded with A, divaricata,
Which is less golatinous, has a different mode of branching, and whose peripheral fila-
m?nts are terminated by a coll much larger than the others. Dried specimens may bo
mistaken for Castagnea virescens, a more slender plant, with longer and more slender
Peripheral filamonts, tho upper cells of which are transformed into plurilocular spo-
Tangin. ‘We havo only examined dried specimens of this specics.

CASTAGYNEA, (Derb. & Sol.) Thuret, emend.
(In Lonor of Louis Castagne, o French Lotanist.)

Fronds and unilocular sporangia as in Mesogloia ; piurilocula,r spo-
rangia formed by outgrowths from the uppermost cells of the peripheral
filaments.

O. VIRESOENS, (Carm.) Thuret. (Mesogloia virescens, Oarm., in Phyec.
Brit.; Ner. Am. Bor., Vol. 1, PL. 10 b; Ann. Sci. Nat., Ser. 3, Vol. 14,
PL 27y P1 7, Fig. 1.

Fronds filiform, gelatinous, three inches to a foot and a half long, axis
clothed with numerous, irregular, flexuous branches, ultimate branches
short, given off at wide angles; fronds at first solid, becoming fistu-
lous; peripheral filaments slender, clustered, recurved or incurved,~ cyl-
indrical or only slightly moniliform, cells ellipsoidal, .015-20™= in diam
eter; unilocu}ar sporangia ovoidal or rhombic.ovate; plurilocular spo-
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rangia siliculose, composed of three to six cells, formed from the terminal
cells of peripheral filanents, often secund on the upper side.

On sand-covered rocks and algze at and below low-water mark.

‘Wood’s Holl, Nahant, Gloucester, Mass.; Portland, Maine, Mr. Fuller;
Europe. ‘

A gpecies which is rather common in the spring months, but which disappears with
us about tho 1st of July. The fronds are more slender than in M. vermicularis, but
when dried nnder too great pressure, or whon allowed to remain somo time in fresh
water, thoy somewhat resemblo that species.  The distinction is best seen in the periph-
eral filaments. Those of M. vermicularis are shorter, decidedly clavate, less curved,
and are formed of spheroidal cells. Iu C. virescens they are longer, moxe nearly cylin-
drieal, recurved, and forined of cllipsoidal cells. The number and size of the pluri-
locular sporangia vary very much.

C. ZOSTERE, (Mohr.) Thuret. (Myriocladia zostere, Ag.— Mesogloia
vermicularis, var. zosteree, Kiitz.,, Spee. Alg.—3. virescens, var. zosteri-
cola, Harv., Phyc. Brit., P1. 82.—1L. zostere, Aresch., in Ner. Am. Bor.,
Vol. I, p. 127, P1. 10 a.) PL 7, I'ig. 2.

Frounds filiform, gelatinous, three to eight inches long, subsimple, fur-
apished with a few short, remote branches, given off at wide angles;
peripheral filaments ercct, rather rigid, cylindrical below, moniliform
above; cells spheroidal, .02—4™" in diameter; unilocular sporangia ovate;
plurilocular sporangia siliculose, composed of three to six cells, usually
forming dense tufts on the upper part of the peripheral filaments,

On eel-grass.

Wood’s Holl, Gloucester, Mass. ; Europe.

A small species with very few branches, which, although it has been by some con-
sidered a variety of C. virescens, is sufficiently distinct both in its microscopic structure
and the season of growth. C. virescens is n spring form, which disappears in early
summer, while C. Zostere, at loast on our coast, occurs in summer and autumn. The
appearance of the peripheral filaments is different in the two spoecies. In C. virescens
they are slender and curved and in C. zosterm rather stout and erect and more donsoly
packed together, in this respect resembling Af. vermicularis, in which, however, the
filaments are distinctly clavate and moniliform, and do not prcduce plurilocular spo-
rangia at the extremity. A section of the frond of & well-developed C. virescens shows
a circle of roundish cells around a central cavity and on the outside a series of branch-
ing filaments, which end in the proper peripheral filaments and sporangia. In C. Zos-
tere there is also a circle of colls surrounding & central cavity, but the peripheral fila-
ments seom to be given off directly from the circle of cells, The figure in the Nereis
Am. Bor. does not correctly ropresent the structure of C. Zostere, for the clusters ot
peripheral filaments are not outgrowths from spocial colored filaments, but from the

uncolored cells, American specimens agree perfectly with the specimens of Aesogloia
zostere, No. 100, of Areschoug’s Alg. Scand.

Faumiy RALFSIEA.

Fronds horizontally expanded, sometimes crustaceous; fructification
in raised spots (sori), composed of few-celled club-shaped paraphyses
and spheroidal unilocular sporangia.
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RALFSIA, Berkeley.
- (In honor of John Ralfs, an English botanist.)

Fronds olive-brown, forming flat coriaceous or crustaceous expansions
of indefinite extent, composed of a single horizontal layer, from which
arise short vertical filaments, which are firmly united to one another so-
as to form a solid parenchymatous structure; fruit scattered over the
surface of the fronds in spots (sori), which are composed of club-shaped,
several-celled paraphyses, at whose base are borne the unilocular spe-
'rangia.; hairs arising from crypts in the frond; plurilocular sporangia
unknown; growth peripheral.

A genus contaiuing omly about half a dozen species. In its mode of growth the
frond reseinbles that of Myrionema, but the vertical filamonts are not free, as in that
genus, but united so as to form a solid mass. R. verrucosa, the typical species, has a
well-develuped frond, but in . ¢lavata the frond is minute and the fruit-dots are usu-
ally confluent, so that tho species has by some been placed in Myrionema.

R. vERRUCOSA, Aresch. (R. deusta, Berk.; Phyec. Brit,, P1. 98.)

Fronds licheniforin, adherent throughout, crustaceous or membrana-
ceous, at first orbicnlar, at length becoming indefinite in outline, one to
8ix inches in diameter, zoned and irregularly tuberculated, the newer
lobes overlapping the older; sori scattered; paraphyses .06-12™ long,
clavate, few-celled; unilocular sporangia ovoid or pyriform, .038™ long
by .019=~ broad. 4

Common on rocks in pools at half-tide from Nahant northward; Eu-
Trope.
A homely, dark-colored spocies, which has more the habit of u lichen than an alga.
It abounds on tho northern coast in shallow exposed pools, and is fouud at all seasons.
At ﬁrf;t tho orusts are of small size aud adhore closely to tho rocks, but afterwards, as
the.". increase in sizo, they bocomo lobalated and rough and are casily detached. The
"poclf’S, contrary to the statement of Janczewski, is furnished with tufts of hairs at
¢ertain seasons of the yoar. It may oceur also south of Cape Cod, but, if 8o, it must
be in a reduced form.
R. pEUSTA, J. Ag.
‘ Fronds licheniform, membranaceous, attached at center, margin free,
Irregularly orbicular, with overlapping marginal lobes, marked with
¢oncentric zones and with radiating strise; spores?

At low water mark,

Eastport, Maine.

thA largor and more foliaceous species than the proceding, being about .25-30=™ in

ap(l::;li(;le?& Both tl‘le concentric zones and radiating strim are well marked, and the

of I 3019 tcomparatwely loosely attached to the gubstru.tum. On sectioning the fronds

Wur(.ls tl;e a, the cell's are seen to bo arran ge('i in lines which curved upwards and down-

colls om g ‘meflml plane, while a scction of the frond of R. verrucosa shows tho
arranged in lines which curve upwards from the attached base.
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R. cLAVATA, (Carm.) Crouan, Florule du Finistére. (Myrionema clave
tum, Carnn., in Phyc. Brit., Pl 348.)

Fronds thin, forming closely adherent crusts or coriaceous expansions,
at first orbicular and afterwards irregular ; paraphyses clavate, rather
uniformly diffused over the frond; unilocular sporangia pyriform,
06-7" broad by .15-.18" long, attached to the base of the paraphyses.

On stones and wood work

Eastport, Maine ; Wood’s Holl, Malden, Mass.; Europe.

A small species, whose position is doubtful. It was placed by Harvey in Myrionema,
from the typical species of which it differs in having a frond composed of several
layers ofs horizontal cells. By Crouan it was placed in Ralfsia, but the erect fila-
ruents rather resemble the paraphyses in Myrionema. In short, the species may bo said
to be a Ralfsia with diffuse fructification and slightly developed frond, or 8 Myrionema
with an excessively developed basal portion. American specimens resemble perfoctly
the No. 56 of Crouan’s Algues Marines du Finistére. The alga described by Areschouy
ftinder the name of Lithoderma fatiscens bears a striking resemblence to the present
species. The species is much gmaller and thinner than Z. verrucosa, not exceeding on
the average .156™® in thickness, and covers stones and wood work at Eastport, some-
times in company with R. verrucosa. Yurther inquiry will probably show that the
plant is common along the whole coast.

FaviLy ASPEROCOCCEZ.

Fronds tubular or compressed, usually simple, occasionally branched;
fructification in external scattered sori, composed of cylindrical few-
celled paraphyses and spherical unilocular sporangia.

ASPEROCOCCUS, Lam.

(From asper, rough, and xoxxog, a erry.)

Fronds olive-brown, simple or branched, hollow, composed of a few
layers of cells, those of the interior being larger and colorless, those of
the surface smaller and colored ; fruit exterual, scattered in spots (sori)
over the fronds; sori composed of paraphyses and unilocular spofangia,
which are Jormed from the superficial cells of the fronds; paraphyses
numerous, cylindrical or club-shaped ; unilocular sporangia globose, ses-
sile between the paraphyses; plurilocular sporangia unknown ; hairs

tufted, arising from the superficial cells; growth of fronds basal.

The genus Asperococcus is distinguished by the oxternal scattered fruit, conststing of
paraphyses aud unilocular sporangia. In the Nereis Am. Bor. it was placed by Harvey
in the order Dictyotacew, but the fructification in that order ig now known to be very
different. The genus comprises a small number of species, which are widely diffused,
although as yet only one has been found on the New England coast. The deperococci
resemble, to a certain extent, species of Phyllitis and Scytosiphon,but are easily dis-
tinguished by the fruit, which is almost always present, Plurilocular sporangia are
unknown in the true Asperococci, and the old A. sinuosus, which is found in Florida
and California, is considered Ly Bornet to belong to thie genus Hydroclathrus, which
has plurilocular sporaugia of the same typo as Phyllitis and Scytostphon., A, compressus
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and 4. bullosus are to be expected to occur with us. The A. compressus of the List of the
Marine Algm of the United States, in the Proc. Am. Acad. Arts and Sciences of March,
1875, is an orror. The ouly specimen seen was collected at Gloucester by Mrs. Lusk,
and proves to bo a bleached and Lrowuish fragment of Halosaccion. ‘

A. ECHINATUS, Grev.; Phye. Brit,, P1. 194, (PLV, Fig. 3.)

Fronds gregarious, simple, attached by a swmall disk from two inches
to a foot and a half long, about half an inch in diameter, tapering at
base, often twisted but not constricted, color a dingy brown, spotted with
the very numerous sori.

Attached to alge between tide-marks.

Common along the whole coast; Europe.

A homely species, usually found in tufts four or five inches long, and of about the
substance of Scytosiphon lomentarius, but usually spotted with the numerous frait-dots.
The diamecter, which is nearly uniform throughout, is about that of a clay pipe-stem.
4. bullosus is much larger and more sack-like and often decidedly constricted.

‘Famry SPOROCHNEZ.

Fronds cylindrical or tubular, branching, composed within of elon-
gated cuboidal cells, which become smaller and roundish at the surface;
fructification in external scattered sori, composed of club-shaped fila-
lentous paraphyses and sporangia; unilocular sporangia spheroidal;
Plurilocular sporangia cylindrical formed of a single row of cells.

Fronds solid, sori irregularly scattered .....cccceveen- Stilophora.
Fronds hollow, sori arranged in transverse lines ........ Striaria ?

STILOPHORA, Ag.

(From gridy, & point, and ¢opew, to bear.)

Fronds olive-brown, filiform, branching, solid, becoming hollow, com-
Posed internally of elongated colorless cells, which become smaller and
Colored towards the surface; fruit external, scattered in spots (sori)
Over the surface; sori hemispherical, consisting of club-shaped fila-
Tnentous paraphyses, at whose base are borne the sporangia; uni-
locular sporangia ovoidal ; plurilocular sporangia cylindrical, formed of
& single row of cells. '

¢ oﬁsig;n““ placed Ly Agardh and Harvey in the Dictyotacec, but by other algologists
spost ered moroe nearly related to the Sporochnee. It in_clude.ss only a small number of
fn wﬁ?: Probably not wnore than eight, and is readily recognized Ly the external fruit
dovel lch the sporangia are borne at the base of clavate few-ct?lled paraphyses. Tho
com ;{pment of tho frond has not been made out, but at the tips of the btanches is a
are 1I;olcatml mass of filaments ending in hairs like those of Ectocarpus, at whose base
Apex 01‘;10 a fow short, incurved, moniliform filaments. At a short distance below the
sist of the frond the moniliform filaments disappear and the surface appears to con-

roundish cells whore not interrupted by the numerous sori, It is probable that,
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as has been suggested by Janczewski in speaking of Sporocknus, the frond of Stilophors
grows in a mauner similar to th at of Cutleria, which may be said to belong to the com-
pound trichothallic type.

S. RHIZODES, Ag. (Sporochnus rhizodes, Ag., Spec.—Spermatochnus
- rhizodes, Kiitz., Spec.—Stilophora rhizodes, J. Agardh; Phyc. Brit., PL

%0; Ann. Sci. Nat., Ser. 3, Vol. XIV, P1.28.) (PLV, Fig. 4, Pl VI, Fig. 2.)

Fronds attached by a disk, filiform, solid, becoming somewhat fistu.
lous, six inches to two feet long, branching subdichotomously, destitute
of distinet axis, branches becoming attenuated, ultimate divisions erect;
sori very numerous, scattered irregularly over the frond; pamphysés
few-celled, clavate, somewhat incurved ; unilocular sporangia oval; plu-
rilocular eylindrical.

Not uncommon at various points in Vineyard Sound and Long Island
Souud on algz and eel-grass below low-water mark.

The present species is sometimes found at the base of col-grass and tho larger algm,
but it is more commonly found in entangled masscs a foot or two long washed ashore
ju sheltered bays after a heavy blow. The determination isnot altogether satisfactory,
for our plants are generally coarser than the European forms of the species. Nor do
they correspond to S. Lyngbyei, which is coarser and more tubular, and has finer ulti-
mate branches and sori which are somewhat remote and arranged in transverse bands,
if we follow Harvey’s description. Another species, hardly coming within our limits,
was found by Bailey in the Chesapoalo and referred by Harvey, with considerable
doubt, to 8. papillosa, Ag.

STRIARIA Grev.
(From siria, a md"o, referrmg to the arrangement of the sporangia in transverse lines.)

Fronds attached by a disk, tubular, branched, cells of the interior
large, roundish, of the exterior smaller and subrectangular; fruit con-
consisting of sporangia (or spores?), arranged in transverse lines.

A genus whose position is very doubtful, because the structure of the fruit is not
sufficiently well known. By most writers it is placed in the Dictyotacew, but it is
not certain that the typical specics, S. aticnuata, possesses the peculiar antheridia
and tetraspores of that order. According to Areschoug, there are two forms of fruit,
one immersed, as in Punctaria, tho other external, as in Asperococcus.

8. ATTENUATA, Grev., Phyc. Brit., Pl. 25; Ner. Am. Bor., Vol. III,
Suppl., p. 123.

Fronds a few inches to a foot long ; branches usually opposite, attenu-
ated to a fine point.

Flushing, L. 1., Bailey.

The only American specimen known is that mentioned by Harvoy in the Supplement
to the Nereis Am. Bor. as having been found at Flushing, L. I.

Famiy LAMINARIEZ,

Fronds large and coarse; species on our coast usually attached by
root-like processes, and with a stipe and expanded lamina, in one genus
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cylindrical ; fructification in broad bands or large irregular spots, or
occasionally covering the whole surface of frond, composed of large
broadly clavate or wedge-shaped paraphyses and oval unilocular spo-
rangia.

Fronds cylindrical......covenneeeenns ceeeiinaans SN Chorda.
Fronds with a midrib.
Fronds perforated with holes .........cevvececennenes .. Agarum.

Fronds entire, with lateral leaflets at the base of lamina. ... Alaria,
Frouds destitute of midrib.

Oryptostomata pPresent ....eeeweeeecoenns ons- v v Saccorhiza.

Cryptostomata wanting........ eceananan ve e evn e Laminaria.

CHORDA, Stack.
(From chorda, o string.)

Fronds olive-brown, attached by a disk, simple, cylindrical, hollow,
With diaphragms at intervals; cells of tubular portion elongated, hex-
agonal in section, lined on the inside with filaments, which at intervals
are woven together so as to form the diaphragms; whole surface of
the frond clothed with cuneate-clavate cells (paraphyses), which form a
Cortical layer; unilocular sporangia ellipsoidal, situated between the
Paraphyses, growth basal; plurilocular sporangia unknown.

. Asman genus, consisting of three ox four spooies, which are by someo writers placed
W the Chordariacem and by others in tho Laminariaces. The typical species, C. filum,
T2y o rogarded as the lowest represontative of the Laminariace®, inasmuch as it has
f?:ul:la'sal m(‘nle of gr(?wt-h n..n(l‘ the.unioellu.lar pumphys‘es of that order, but & simple

in which there is no distinction of stipe and lamina. See, also, remarks under
S".’/loeiphon,

C. FILUM, Linn.  (Scytosiphon filum, Ag.—Chorda filum, Phyc. Brit.,
PL 107, Annales des Sciences, Ser. 3, Vol. XIV, PL 29, Figs. 5-10.)
2N VI, Fig. 1.

Frounds gregarious, cartilaginous-lubricous, quarter of an inech in diam-
eter, from one to twelve feet long, attenuate at base, densely clothed
With hyaline hairs; paraphyses cuneate-clavate, slightly longer than the
Sporangia and overlapping them.

On stones at low-water mark and below. .

Common along the whole coast ; Euro;ie.

cof:t onco recognized by its cord-like appearauce. The early form, which is deqsely
o ns}‘ed with hairs, constitutes the C. tomentosa of somo Yvritors. Aroeschoug, however,
a idors that the true C. tomentosa of Lyngbye is distinct, and characterized by its

Obgated linear paraphyses, which are scarcoly as long as the sporangia, which ripen

21123 in the season, while those of C. filum ripen in tho latter part of summor and
mn, -
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LAMINARIA, Lamx.—Devil's Aprons.
* (From lamina, a plate,)

Fronds attached by a branching base,* stipitate, stipe expanding into
a ribless entire or laciniate lamina ; fruit forming bands or sori in the
central part of the lamina, consisting of unicellular paraphyses and uni-
locular sporangia densely packed together; cryptostomata wanting.

A genus comprising not far from twenty-five spocies, which inhabit principally seas
in high latitudes. They all grow in pools at low-water mark and in decp water, and
somo attain a very large size. The limits of tho genus are well fixed, but the same
can by no means be said of the species, with regard to which writers differ very
much. The difficulty arises partly from. the. fact that the species lose some of their
characteristic marks in drying, so that the study of herbarium specimens is unsatis-
factory, but still more from the fact that the specios vary greatly in outline and habit
according to the season and the place of growth, whether at an exposed or sheltered
coast or whother submerged or partly exposed at low tide. In general, the species
may be classed in two groups, those in which the froud is ribbon-like, that is, long in
proportion to the breadth and not split up into segmonts, and those in which the frond
is proportionately Lroader and fan-shaped and, except when young, laciniate. To the
former group belongs the L. saccharina of older writers, to the latter L. digitata, and
it is with regard to tho extent to which subdivision shall be carried in the two cases
mentioned that recent writers differ very widely. Our species have not been suffi-
ciertly studied in situ to warrant us in giving the determinations with any degree of
confidence. More information with rogard to their winter condition is very much
needed. The most detailed account of tho Laminarie of the castern coast is to be
found in tho paper of De la Pylaio in the Annales des Sciences Naturclles, Ser. 1,
Vol. 1V, 1824, ontitled ¢ Quelques obsorvations sur les productions de I'ile de Terre-
Neuve, et sur quelques algues do la cOte de France uppartenant an genro Laminaire.”
The article is accompanied by a plate in which is sufficiently well shown the Labit of
our common species. The same writer in 1329 gave a more oxtended account of his
collections in the ¢ Flore de Torre-Neuve et des 1les Saint Pierre ¢t Miclon,” an jncom-
plete work comprehending the Laminariaces and Fucacew, of which, however, the plates
wero nevor published. The species of De la Pylaie have not been accopted without
question by algologists, and all agree that he was too liberal in the formation of new
species. Harvey ignores the greater part of them in the Nereis. Agardh and Le Jolis
give them a moro rospectful consideration, and the former ospocially is inclined, in‘his
paper on the Laminariacee and Fucacea of Greenland, to admitsevernl of De la, Pylaie’s
species, In tho present case we do not feel at liberty to make use of the notes with
regard to Awerican forms which have been kindly furnished by European correspond-
ents, but must content ourselves with a superficial account of the porplexing forms of
this exasperating genus, adding that the identity of our forms with those of Europe is
not in all cases proved. :

Of the species of Laminaria given in the Nereis, L. fascia in now placed in Phyllitis ;
L. lorea and L. dermatodea rofer to the same plant, which is now placed in Saccorhiza ;
L. longicruris is still kopt as in the Nereis; L. saccharina and L. digitata are kept with
limitations; and L. trilaminata is, as Harvey suspected, meorely an abnormal winged
form of some other species, corresponding to the trilaminate condition mentioned under

. Agarum Turneri. .

The marks used in distinguishing the species are the arrangment of the root-fibers;
the structure of the stipe, whether solid or hollow, whether provided with distinot
cavities containing mucus (muciparous glands) the shape of the lamina, more particu-

* A fow species, as L. solidungula, Ag., have a disk-like base, and L. scasilis, Ag., in-
cluding L. apode, Harv., found on our west coast, has no stipe properly speaking.
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larly of its basal portion; the presence or absenco of a series of alternate depressions
and elevations within the margin ; and the position of the fruit. The growing portion
of the Laminarie is at the baso of the lamina, and the apex of the stipe and the old
fronds are pushed off by the newly formed onesbelow. Tho fruit is perfected in autumn
and winter. ’

L. LONGICRURIS, De la Pyl. (L. longicruris, Ann. Seci, l.c., PLOa
and b; Phye. Brit., p. 339; Ner. Am. Bor,, Vol. I, PL G.)

Exs.—Alg® Am. Bor., Farlow, Anderson & Eaton, No. 117.

Fronds solitary or gregarious, attached by numerous long, slender,
branching fibers ; stipe six to twelve feet long, one to two inches thiclk,
slender and solid at the base, becoming hollow and inflated at the middle
and upper part, contracted at the apex; lamina ovate-lanceolate, five to
twenty feet long, two to three feet broad ; margin very wavy, within the
Margin two rows of depressed spots; fruit forming a continnous band
in the center of the frond; color lightish brown; substance rather
delicate,

Common in deep water, and at Eastport at low-water mark.

From Nahant, Mass., northward ; North Atlantic ‘and Arctic Oceans.

A striking specics, easily recognized when in typical condition, but unfortunately
Yaria,h]e, though not so much so as our other species. The root-fibers are long, rather
e1‘311(101‘, and much branched. Tho stipe is slender at the base, but expands gradually
Upwards until it is at times two inches in diameter. Tho groatest diameter is about
t“"O-thirds of the way up thostipe, which is then contracted, sometimes quite suddenly.

len young and only o few inches long, the conter of tho stipo is filled with a solid
muss of delicate filamonts, Lut it soon becomes hollow. When torn from their attach-
n,‘e“ts by storms, large specimens, in consequence of the hollow stipes, float in a pecu-
liur way, the upper part of the stipe projecting above tho water like an elbow and the

Uming, dipping below tho surface. The lamina is, in comparison with the stipe,

Shorter anq broader than in our other spoecies. This is espocially the case in young
BI"’““le’ns, whero the stipe may be several times longer than the lamina. In ma.turg
Dlantg, however, the comparative Jength of the lamina varies very much with the
Place of growth. The prosent speeies has nover been cortainly known to occur south
of Cape Cod. Specimouns resombling L. saccharina, but with hollow stipes, have boob
Collected in Long Island Sound. Whether really belonging to L. longicruris is doubt-
ul, and the subject requires farther investigation.

L. saccmarivg, (Linn.) Lam.x.9

Frond attached by numerous branching fibers; stipe solid throughout,
t‘el"ete, somewhat swollen in the middle, three inches to four feet long;
laming, elon gated, lanceolate, fusiform or cuneate at base, three to thirty
feet long, six to eighteen inches wide; margin wavy, a row of depressions
on each side of lamina ; fruit forming a central band.

Var, royLrrtis, Le Jol. (L. phyllitis, Phyec. Brit., Pl. 192.)

. Fronds small, lamina thin, margin slightly wavy, base-of lamina fusi-
orm,
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Var. CAPERATA, (De la Pyl.). (L. caperata, Ann. Sci., 1. ¢c., P1. 9 ¢.)
Stipe long in proportion to the lamina; lamina thick, one to two feet

broad, cuneate at base.
Common on stones at low-water mark along the whole coast; var.

caperata common north of Cape Cod.

In the preseut specics we include all the New England forms which have a solid
stipe and undivided lanceolate or ovate-lanceolate frond. It is very probable that
two, or possibly three, really distinct species are thus united, and it is also doubtiul
whether any of our forms are tho same as L. saccharina of Europe, as limited by recent
writers, Clearly to distinguish them is, however, at present out of the question, In
going northward the forms here included become broader, and the base of the lamind
is more frequently obtuse, and possibly the extremé forms should be referred to
L. latifolia, Ag. Tho exact determination of the New England forms referred to
L. saccharina cannot be successfully undertaken without an examination of European
herbaria. Probably we have most of the forms described by De la Pylaie in the
TFlore de Terre-Neuve, but that writer has not displayed a commendable caution in
the description of new species; and as European botanists differ as to what species
the forms of Do la Pylaie are to be referred, American botanists would not help the
matter by pretending to give accurate determinations, De la Pylaic says that at
Newfoundand L. saccharina does not occur, but is replaced by L. longicruris. The
statement is singular, since, from De la Pylaie’s own description, L. caperata closely
resemblos L. saccharina; and if any species may be said to roeplace L. saccharina, it i8
L. caperata, rather than the abundantly distinct L. longicruris.

L. p1giTATA, (Turn.) Lamx. (L. digitata, Ner. Am. Bor.—L. steno-
loba, De la Pyl., Ann. Sci. Nat., 1. ¢., PL9%.)

Lxs.—Alge Am. Bor., Farlow, Anderson & Eaton, No. 119, sub.
nom. L. flexicaulis.

Fronds attached by fibers, which are often arranged in whorls; stipe
solid, stout, one to five fect long, more or less round below, compressed
above, destitate of muciparous glands; lamina at first oval or lanceolate,
afterwards split into digitate segments, two to six feet long, one to
three feet wide; base fusiform or ovate; fruit in dispersed patches on the
segments.,

Montauk, L. I.; Gay Head, Mass.; and common north of Cape Cod.

With regard to tho limits of L. digitata a difference of opinion prevails; and in tho
present case wo lave retained, without criticism, the. older namwe to designato the
common digitate form of our coast. Of the two species described by Le Jolis it i8
probable that wo havoe L. jlesicaulis comprehended in the present form. Tho species
is common with us in pools at low-water mark and below. The stipe varics consid-
erably in length, according to the place of growth, and when well -developed is stoub
and much compressed above, so that it projects rigidly above the surface of the water
at low tide. The lawmina is usually moro or less fusiform at the baso, but is sometimes
oval, and the segments vary considerably, sometimes Leing very numerous,

L. PLATYMERIS, De la Pyl, Aun, Sci. Nat,, 1. c. PL. 94,
Fronds attached by stout, irregularly placed fibers; stipe six inches t0
a foot long, solid, roundish, compressed, provided with muciparous
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glands, passing abruptly into.a broadly ovate or cordate lamina, which
“splits up into a few broad segments; substance thick, color blackish.
Deep water.

Peak’s Island, Maine; Gloucester, Mass.

Distinguished from the last by its short, thick stipe, which is furnished with
muciparous glands, and which terminates abruptly in a broad, thick lamina, which is
'11.8ua11y decidedly cordate at the base. It is aninhabitant of deep water, and is ocoa-
Sionally found washod ashore in the autumn, but is always much less common than
tl_le last species. Lo Jolis considers that L. platymeris is, at least in part, the same as
Lis £, Sexicaulis; Lut what scoms to us to bo the true L. platymeris differs from L. flexi-
aulis in having muciparous glands in tho stipe, a peculiarity which, according to Lo
Jolis, i found in L. Cloustoni, but not in L. flexicaulis.

SACCORHIZA, De la Pyl.
(¥rom gakko¢, a sack, and pa, o root.)

Tronds attached at first by a disk-like base, from which are given off
later g few short root-like fibers; stipe compressed, plane, gradually
Passing into a ribless lamina; cryptostomata scattered on both sides of
the frond; fruit as in Laminaria.

A genus differing from Lamingria principally in the form of the ba:al attachment
ind in the prescnco of cryptostomata on both surfaces of the frond. The typical
SP‘{Cies, 8. bulbosa, not found on our coast, is attached by a sack-like base, and the
frait g borne on the marginal npper portion of the stipe. In-the present genus were
at one time included all the Laminarie whose attachment is discoida} rather than by

fanching root-like fibers. There are, however, forms still rotained in the genus
tL‘""inaria, as L. solidungula, in which the base is a disk, and our own species $. derma-
odeq, although in its younger stages attached by a disk, soon has a series of ghort

bers, which, as the plant incroases in sizo, becomo branchod.  The cryptostomata are
Small pits yunk in tho surface of the frond, from which ariso groups of hairs, as in

‘:’}:hl"ucaccw. They are visible to the naked eye in tho young plants, but disappear
1t aao -
go.

-

S. DERMATODEA, De la Pyl.  (Laminaria dermatodea, Dela Pyl., Ann.
S_Ciences, L. ¢., PL 9 g, non Agardh nec Harvey.—L. lorea, Ag. Spec.;

arvey, in Ner. Am. Bor.)

Exs.—Algw Am. Bor., Farlow, Anderson & Eaton, No. 120.

Fronas usually gregarious, base at first discoidal, afterwards with o
Whorl of short, thick, usnally simple fibers; stipe six inches to two feet -
long, compressed, gradually expanding into a thick, coriaceous-lanceo-
late or lance-ovate lamina, one to six feet long, six to eighteen inches
Wide, at first entire, but afterwards torn above into several segments;
frui in scattered sori, which become confluent at the base of the frond;
Paraphyses narrowly club-shaped, about.15%" long; sporangia .12 long
by .02mm roaq,

From Marblehead, Mass., northward. g

w'Achumctcristic specios of tho North Atlantic. Itssouthernmost limit is Macblehead,
©re only one specimoen has been collected. It is less rare at Gloucester, and is rather
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common on the coast of Maine, but much less abundant than other Laminarie. It 18
the most easily recognized of our Lamirarie, in spite of its great variability in outline.
The substance is more tough and leathery than any of our other specios and the mar-
gin is thick and never wavy. At Eastport it is found in deep pools, but elsewhere it i8
an inhabitant of deep water. As usually seen washed ashore it rescmbles one of the
digitate forms of Laminaria, for it is usually torn into segments, and not rarely split to
the very base. It isatonce distingnished from our digitate Laminaric by its uniformly
flat stipe, very short root-fibers, and eryptostomata. In most cases the stipe cxpands
very gradually into the blade, but occasionally in old specimens the Daso is cordate.
The fruit is found in the autumn and winter. In the specimens which we have ex-
amined the paraphyses were very narrowly club-shaped and colored to tho tip, being
destitute of the hiyaline tip found in Laminaria.

AGARUM, (Bory) Post. & Rupr.

(From agar-agar, & Malayan word referring to some edible sca-weed.)

Frouds stipitate, attached by a branching root-like base ; lamina per-
forated with roundish holes; stipe prolonged into a widrib; fruit scat-
tered in patches (sori) over the fronds, cousisting of club-shaped, one-
-celled paraphyses and cllipsoidal unilocular sporangia; pluarilocular
sporangia unknown.

A genus differing from Laminaria in having the lamina perforated with round holes
and furnished with a distinet midrib. It includes four deseribed species, which differ
in the size of the perforations, in tho shape of the lamina, and the prominonco of the
midrib, characters which an observation of our common species shows to bo vory vari-
able. Tho species inhabit the Arctic Ocean, tho northwestern shore of the Atlantic,
and the North Pacitic. The Now Englaud form, 4. Turreri, also occurs in the Pacific,
cxtending as far south as Japan, and, on the west coast, 4. Jimbriatum, Harv.,, considered
by Agardh to bo the same as Fucus pertusus, Mertens, oxtends as far south as Santa
Barbara, Cal. ‘ .

A. TURNERT, Post. & Rupr.—Sea Colander. (Fucus cribrosus, Mer-
tens.—I. agarum, Turner, Hist. Fuc., PL 75.— Laminaria agarum and L.
Boryi, De la Pyl.,, Flore de Terre-Neuve.—Agarum Turneri, Post. &
Rapr., Illustr. Alg., PL 22; Ner. Am. Bor., Vol. I, Pl. 5.)

Exs.—Alg®e Am. Bor., Farlow, Anderson & Eaton, No. 112,

Base much branched, stipe two inches to a foot long, eylindrical below,
flattened above and prolonged into a distinctly marked midrib ; lamina
-menbranaceous, one to four feet long, ovate-oblong, cordate and much
crisped at base, margin wavy; perforations very numerous, orbiculary
irregularly scattered with a smooth or wavy margin ; fruit ire irregular
patches in the central part of the frond; sori .05-6m= in thickness;
paraphyses club-shaped, colored below, expanded and hyaline at the top;
sporangia narrow, ellipsoidal, .035™ long by .012=m hroad.

Common from Nahant northward in deep water and at Eastport in
pools; North Phcific.

One of the curiosities of our marine flora, which is washed ashoro from deep water
at the southern limit of its growth, but farther north grows in pools at low-water mark.
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The plant is perennial and young specimens are entirely without perforations until
they have attained a length of two or three inches. Tho perforations, which are
8upposed by the fishermen to be the work of animals, are formed in tho lower part of tho
frond and increase in size as they grow older, so that the perforations are lurger in
the upper and central parts of tho frond. New loles are also formed between those
flh'ea.dy formed, so that there is a difference in size depending upon the age of the holes
in all parts of the frond except the base. The formation of the holes begins by an
elevation of small portions of the froud, which appears as if some small pointlike that
of a pencil had been pressed sgainst it; at length the frond ruptures circularly and
the hole formed is minute and above the plaue of the frond. The margins of the large
holes are often wavy, and when dried with a slight pressure the waviness becomés so
Marked as to lead one to supposs that the specimens belong to a distinct species, The
Widrib vacies considerably in breadth and ooccasionaly it grows out, forming a lamina
at right angles to tho frond. The usual perforations are found in the additional
]aminn., which sometimes grows to be as large as the original lamina. The fruit of
Agarum, which is incorrectly figured in the Nereis as having a form of tetraspores,
Tesembles vory clogely that of Laminaria. Tho species apparently does not bear fruit
ou the Massachusetts coast, at least wo havo never been able to find any; but at East.
Port the frait is formed as early as Ssptember. ‘I'hesori are scattered irregularly over
the contral part of tho frond and are most easily scen after the frond has beon out of
the water g short time. The sori are not so thick as in 4laria and Laminaria and the
Paraphyses do not have so prominent a hyaline extremity as in those genera. Harvey
States that the lamina are sometimes ten or twelve feeb long, but this is probably an
Overestimate.

ALARIA, Grev.
(From ala, & wing.)

Fronds attached by a branching root-like base, stipitate, membrana-
Ceous, with a distinet midrib; fruit borne in special lateral leaflets below
the lamina, consisting of club shaped, one celled paraphyses and ellip-
8oidal unilocular sporangia; plurilocular sporangia unknown.

A genus readily known by the small, ribless leaflets given off from the stipe below

© laming, in which the the fruit is borne in the autumu. The genus inhabits the

¢older waters of the northern hemisphere and the species sometimes attain alength of

by feot, The number of species does not excoed half a dozen, and the specific marks,

:'“cl} 23 the shape of the midrib, the lateral loaflets, and the base of the lamina, are
ariable, so that all the species cannot be said to be well marked.

A. ESOULENTA, Grev. (4. esculenta, Phyc. Brit.,, Pl 79.—Laminaria
"usefolia, De la Pyl., Ann. Sci. Nat., Ser. 1, Vol. IV, PL. 9 d.—L. linearis,
Dela Py, 1. ¢, PL 9 1.) )

Stipe cylindrical-compressed, from four inches to a foot long, a quarter
:‘0 half an inch wide; midrib solid, scarcely wider than the stipe; lam-
“_‘a one to ten feet long or even longer, two to ten inches from: side to
Side, decurrent on the stipe, margin wavy ; fructiferous leaflets numer-
?use, shortly stipitate, three to eight inches long, half an inch to two
1 . .

Dcheg broad, linear-ovate or linear-spathulate. -

Var. LariFoLia, Post. & Rupr. (Laminaria Pylaii, Bory, in Flore
8. Miss, 59——7
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de Terre-Neuve.—Alaria Pylaii, Ner. Am. Bor.—A. esculenta, var., FPost.
& Rupr., Ilustr. Alg., Pl. 18.)
Base of lamina cuneate, fructiferous leaflets obovate-spathulate.
Common on exposed coasts at low-water mark and below, from Nahant
northward. The variety at Eastport, Maine, Northern Europe, and

Pacific coast.

As yet no species of 4laria has been fonnd south of Cape Cod, although it is prob-
able that they occur at exposed points like Gay Head and Montauk. In tho Annales
des Sciences, De la Pylaio mentions three varioties of 4. esculenta—platyphylia, teniata,
and remotifolia—as occurring at Newfoundland, and in the Flore de Terre-Nouve he
makes two new species—Laminaria musafolia, including L. esculenta, var. platyphylia
and var. remotifolia, and L. lincaris, including L. esculenta var. teniata. Theso species
are characterized Ly the different forms and position of the fractiferous leaflots, which,
it must bo admitted, are so variable and so constantly puss into one another, that De
1n Pylaie wonld have done better in retaining thew all as forms of one species. Lam-
‘inaria Pylaii, Bory, founded on a single specimen brought by De la Pylaie from New-
foundland, also seems to be merely a variety of L. esculenta, in which the lamins is
cuneate at tho base. At Lastport the broader forms are common, and one sees all
stages from decurrent to cuneate laminm. Agardh refers to L. Pylaii, Bory, the dlaria
esculenta var, latifolia, of Postels and Ruprecht, whose plate represents excellently
the extreme forms found at Eastport. , The present species is used as food in Scotland
and Ireland, where it is called badder-locks, henware, murlins, aud also in Icelaund,
but it is not eaten with us.

Orper III. OOSPOREZ, Sachs.

Male organs (antheridia) composed of sacks borne on simple or branch-
ing tilaments, sometimes sessile, containing motile antherozoids ; female
organ (oogounium) in the form of a sack, whose contents change into one
or more spherical masses (oospheres), which are directly fertilized by the
antherozoids and become oospores.

In the order Conjugatem there was o direct union of similar bodies called Z008POTes,;
aud no clear distinction of male and female cells. In the Oosporem the males are small-
motile bodies (in algwe), which directly impregnate the spherical masses of proto-
plasm, called oospheres, cither beforo or after they have escaped from the mother-cell,
the oogonium. As a result of the impregnation, a wall of cellulose is formed round
what was before merely & mass of protoplasm, and the so-called oosplere becomes an
oosporo and capable of germinating. The marine plants of tho order nay be divided
into two suborders, as follows:

a. Large olive-green plants, having the antheridia and oogonia in nearly
.closed sacks borne in a definite part of the plant; fronds foliaceous,
often provided with air-bladders ........... e TFucAcEA.

b. Minute grass-green plants forming turfs or tufts 3 antheridia and
‘oogonia mnaked, sessile, or pedicellate, borne laterally on the uni-
cellular branching frond........... teescesvenses. VAUCHERIEE.
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Suborder FUCACEZ, C. Ag.

Plants dimeious or hermaphrodite, fructifying organs borne in con-
Ceptacles or cavities lined with sterile filaments and opening outwards by
a Tae . .

larrow pore ; antheridia in ovoid sacks borne on branching threads
Q . . . . o

nd filled with minute antherozoids having two lateral cilia; oospores
8 ; . . .
Pherlcal, borno 1-8 in a mother-cell. Marine plants of an olive-green
Co . . . . .

lor, attached by a disk-like base, fronds usually branching dichoto-
Iy, . . . .

Ously, rarely indefinitely expanded, often provided with air-bladders
a .

2d with eryptostomata. )
%f:n‘f)rdcr characterized by the presence of antherozoids borne in sacks and by
101?.0 Tes, varying in the different genera from one to eight in a mother-cell, both an-
eit}:lql-u and oospores veing contained in hollow conceptacles, which are produced
QPQ;" in definito parts of the frond or on special branches or rarvely indefinitely scat-

o over the frond. The fertilization in this order was first described by Thuret in
gen‘\mla-les des Scionces, Ser. 4, Vol. 2. The fronds vary very much in the different
101‘11?& 1n Durvillee the frond resembles a large Laminarig, and from this simple
oped tliere are all degrees of complication, until in Sargassum, the most highly dovel-

ece genus, there are distinet stems, leaves, air-bladders, and branching fructiferons
eegfacles. In high latitudes the order is chicfly represented by the commnon rock-
gulg 8, Fuci, which line the rocks betweon tide-marks, while in low latitudes the
ang we‘}ds, species of Sargassum, abound. The Sounthern Ocean abounds in curions
Ey l"aned forins of this order, Australia being particularly rich in species. Tho New

i'ﬁ and coast is especially poor in representatives of the order, the genera Halidrys,
wuu‘:_’"halia, Pelvetia, and Cystossira, common on the coast of Europe, being entirely

hi ing with ns. 'The fronds are dotted with small pits, called cryptostomata, from
°h grow tufts of Lairs.

SYNOPSIS OF GENERA.

I:I‘Onds with distinet stems and leaves. ... .cociaracennns Sargassum.

onds without distinct stems and leaves—
amina, provided with a midrib, receptacles terminal, continuous with
the frond . ..... e e e wee.s.--.Fucus.

Tidriby wanting, receptacles on special lateral brauches. . Ascoplyllum.

ASCOPHYLLUM, (Stackh.) Le Jolis, emend.
(Frowm aoxog, & sack, and ¢viZoy, o leaf.)

ir;FrOnds attached by a disk, linear, compressed, destitute of a midrib,
fegularly dichotomous, furnished with air-bladders; receptacles on dis-

ti ;
let, simple, lateral branches; spores four in a mother-cell.

iuAl f:f:m iuc.huling the Fucus nodosus of older writers, whioh differs from the true Fuoi

® gon ;g a linear frond destitnte of a midrib and spores in fours instead of in eights.

give o de?f}lnamo Ozothallia proposed Ly Decaisne and Thuret, w"ho were tho first to

o oldon ailed account of tho conceptacles of F. nodosus, wus roferred by Lo Jolis to
gonus Adscophylla of Stackhouse. .

A NoDosuM, Le Jolis. (Fucus nodosus, L.; Phye. Brit., Pl 158 Ner.



100 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Am. Bor., Vol. I, p. 68.—Fucodium nodosum, J. Ag.—Ozothallia nodosa,
Dene. & Thuret.—Ascophyllum nodosum, Le Jolis; Ltudes Phycolo-
giques, Pls. 18-20.)

Fronds dicecions, one to five feet long, coriaceous, compressed, sub-
dichotomous, margin distantly toothed; air-bladders oblong, broader
than the frond; receptacles ovoid or ellipsoidal, terminating short lat-
eral braunches, which are borue either solitary or clustered in the axils
of the teeth.

Common between tide-marks from New Jersey northward; Europe;

Arctic Ocean.

One of our most common species, easily recognized by tho large bladders in the con-
tinuity of the frond, which is thick and narrow and entirely destitute of a midrib.
The fruit is found in lateral branches in winter and spring, and in June the receptacles
fall off and are sometimes found in immeuse quantities covering the bottoms of tide-
pools.

FUCUS, (L.) Dene. & Thuret.

(From ¢vxoc, o sea-weed.)

Fronds dicecious or hermaphrodite, attached by a disk, plane, costate,
dichotomous, margin entire or serrate, often furnished with air-blad-
ders; receptacles terminal, continnous with the frond; spores eight in

a mother-cell.

In the beginning of the present century the name Fucus was used not only to desig-
nate all the plants incinded in the present order, but was applied to all marine alg®.
Since that date the word has been used in a more aud more restricted sense, and is
now only applied to those members of the FPucacee in which the spores are in cights
and in which the frond is plane and costate. In some of tho specics, howevor, the

. midrib is rather indistinct. Most of our species are very abundant and very variable,

.and older writers have described as specivs a good many forms which are now con-
sidered to be merely variotics. Hence the synonymy of the species is in confusion,
although our species, none of which are peculiar to America, can be referred to dofinite
European forms. The species described by De la Pylaie in the Flore de Terre-Nouve
are most of them to be referred to older species. The New England species naturally
fall into two different groups. In the first, of which I. vesiculosus is the type, the fronds
are dicecious and the midrib distinct throughout. In the second, represented by F.
evanescens, they are hermaphrodite and the midrib indistinct.

F. VESICULOSUS, L.; Phyc. Brit., Pl 204 ; ftudes Phycol., PI. 15.

Fronds dicecious, six inches to three feet long, stipitate, midrib dis-
tinct throughout, margin entire, often wavy; bladders spherical or
slightly elongated, usually in pairs; receptacles swollen, ellipsoidal or
oval, often forked.

Exs.—Alg® Am. Bor., Farlow, Anderson & Eaton, No. 109.

Var. LATERIFRUCTUS, Grev.

Lateral branches, which bear the receptacles, narrow and densely
dichotomously flabellate,
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Var, SPHZEROCARPUS, Ag.

Ultimate divisions of frond repeatedly forked, bearing very numerous
8mall receptacles.

Var. SPIRALIS.

Fronds short and spirally twisted.

Everywhere common betweer.x tide-marks.

The varieties of this very common species are so numorous that it is useless to de-
8cribe the greater part of them. Tho southernmost limit of the species on the eastern
€oast is, ag far as known, the coast of North Carolina, where it is reported to have beon
c?llecma by Rev. E. M. Forbes in Curtis's account of the botany in the Geological and

atural History Survey of North Carolina, Fucus bicornis and I. microphyllus of De la
. Ylaie appear to be merely forms of I, vesiculosis. Thespecies with which the present
15 .lik“fly to be confounded along our northern coast is F. evanescens, a broad plant, whoseo
Mmidrib is only distinct in the lower part of the frond, and whose conceptacles are her-
Maphrodite, not dicceious, asin the present species. 1t fruits most abundantly in autumn
and winter, but the fructification can be seen at any season of the year.

F. ceraNoIDES, L.; Phye. Brit, P1 271

“Trond plane, coriaceo-membranaceous, Jinear-dichotomous, mid-
ribbed, without vesicles, margin very entire; lateral branches narrower
than the principal divisions, repeatodly forked, level topped, bearing
frui ¢ their apices ; receptacles spindle-shaped or bifid, acute.” (Ner.
4m. Bor,, Vol. I, p. 70.)

New York, Agardl; Europe.

The authority for the oxistence of this species on our coast is Agardh. Harvey had
Dever geey American specimens, nor have we ever found any. The species, judging
Tom Lerbarium specimens, resembles very closely L. vesiculosus, especially var. lateri-
fmc"“‘: but is said to be thinner and to be destitute of air-bladders. It inhabits rather
Tackish waters, ’

F. SERRATUS, L.; Phye. Brit., Pl 47; Ltudes Phycol, Pls. 11-14,
Frongs diecious, two to six feet long, midrib distinct throughout,
argin serrate; bladders wanting; receptacles serrate, flattish, pointed.
Newburyport, Mass., Captain Pike; Picton, N. 8., Rev. J. Fowler;
Elll‘0pe.
t\A very common specics of Europe, but very rare on our coast, being known in ouly
iu"(’ localities. In the supplemont to the Nereis it is reported from Newburyport, hav-
ug b.eeu once detected by Captain Pike, but not seen there since. The only other
¢ality is Pictou, whore it was detected Ly Rev. J. Fowler, who sent specimens to
:Ofcssor Eaton in 1869. The spocies is easily recognized Dy its serrated margin, and
810Ws lower down in tho water than F. vesiculosus.

F. EVANESCENS, Ag., Icon. Ined., Pl 13. (Iucus platycarpus, in Far-
low’s List of the Marine Algm of tho United States.)

Fronds hermaphrodite, one to two feet long, stipitate, midrib distinct

elow, but widening and scarcely visible in the upper part, margin broad,
€ntire, somewhat wavy ; bladders usually wanting, when present much
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elongated ; receptacles swollen, broad, usually united in pairs, and gom®’

times with a small margin formed of the unchanged frond.
Exs.—Alg® Awm. Bor., Farlow, ‘Anderson & Eaton, No. 107.
Eastport, Maine; coast of Massachusetts; Northern Europe ; Arcti®

Ocean.

A species apparently common north of Cape Cod, and at Eastport quite as comm®®
as I. vesiculosus, for which it might be mistaken. Asfound with us, it is broader ths?
the last-named species and is usnally without bladders, and when these occur the
soem more like irregularly inflated portions of the frond than spherical cavities.
receptacles contain both antheridia and oospores, the latter occupying the base 8
the former the upper part of the conceptacle. The receptacles are broader and !
swollen than in F. vesiculosus and are often in pairs, the pairs being united pelo™
The whole plant is ghorter, stouter, and more foliaceous than F. vesiculosus. The 8pe’
cies a8 found in the Arctic regions is variable, and several forms have been describe”
The form which occurs at Eastport comes very near the typical form., F. miclonen®
of De la Pylaie is probably a small form of the present.

F. FUrcATUS, Ag., Icon. Ined., Pl 14. )

Fronds hermaphrodite, branching very regularly dichotomous, stiP"
tate, one to three feet long, midrib distinct below, sba-rcely visible abov®
margin narrow, rigid, entire; bladders wanting ; receptacles flat, n8" -
row, linear-fusiform, sometimes forking.

Exs.—Alg® Am. Bor., Farlow, Anderson & Eaton, No. 108,

Peak’s Island, Maine; coast of Massachusetts north of Boston ; North

ern Europe; Arctic Ocean; North Pacific,

A common and beautiful species on exposed coasts north of Bostan. It is fO“"d
lower down than I vesiculosus, at the limit of low-water mark. The frond is narro™
tough, and destitute of bladders, and the bLranching very regular, almost ﬂn.bouﬂtoe'
It is easily distinguished Ly the receptacles, which are not ip the least swollen and {;r
parrow and longer than in any other species, being sometimes four inches long- Tho
color is dark. Our form corresponds perfectly to specimens from Spitzbergen. The
species is less variable than most of the genus and is found at all seasons of tho yeA™

F. FILIFORMIS, Gmelin. (F. distichus, L., in Farlow’s List of the M®
rine Algm of the United States.)

Fronds hermaphrodite, three to six inches long, flabellately dichot®”
mous, stipitate below, midrib present but indistinct ; air-bladders want
ing ; receptacles linear-oblong, swollen, borne in pairs, sometimes forking.

In pools near high-water mark.

Nahant, Marblehead, Mass.

Our smallest species, found only in spring and in pools where the water is not Ve,r’:
pure. Our form is the same as No. 201 of Areschoug’s Algm Scandinavicm, from Fip
mark, which Agardh refers to F. filiformis. Whether F. distichus, L., is not the sam® a
T, filiformis, Gmelin, admits of doubt. The present form scems to be the F. filiformié
the Flore de Terre-Neuve, mentioned under F. distichus in the Nereis Am. Bor.
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SARGASSUM, Ag.

(From sargazo, the Spanish name for the gulf-weed)

Fronds attached Ly a disk having branching stems, leaves with a
midrib and distinctly stalked air-bladders; fruit in special compound
branches; conceptacles hermaphrodite; spores siugle in the mother-cell.

The most highly organized and by far the largest gonus of the Fucace, of which at
1east 150 species have been described. They inhabit the warmer waters of the globe,
whore they replace the Fuci. Australia, Japuu, and the adjacent coast of Asia are
particularly rich in species. We have one species which does not come north of Cape
Cod, but which is comumon sonthward. .Tho geuus has been subdivided by Kiitzing,
but even with his limitation the species of Surgassum are very numerous.

S. VULGARE, Ag. (Fucus natans, Turner’s Hist. Fue., Pl 46, non
Lion.—8. vulgare, Phye. Brit., PL 343.)

Fronds two to five feet long, stem filiform, smooth, irregularly
branching, léaves shortly petiolate, linear-lanceolate or oblong-lanceo-
late, one to three inches long, a quarter to half an inch wide, sharply
serrate, midrib distinct, cryptostomata numerous on both sides of the
midrib; air-bladders spherical, quarter of an inch in diameter, stalked,
arising from a transformed leaf, the upper part of which often remains
as an appendage; stalks naked or slightly winged ; receptacles filiform,
branching cymosely, one to two inches long.

Var. MONTAGNEL (8. Montagnei, Bailey, in Ner. Am. Bor., Vol. I,
Pl 1a) '

Leaves narrowly linear, elongated, receptacles two to four inches long.

Below low-water mark in warm, shallow bays from Cape Cod south-
ward.

In spite of its variations, with the exception of §. baeciferum, which is sometimes
washed ashore, wo have but one species of Sargassum on our coast. As usually found,
it i3 more slender in all its parts than the typical S. vulgare of the West Indies, Lut it
I8 occasionally found of the typical form. In var. Monrtagnei, which is common, wo
have an extreme form, in which the fructifying branches are much elongated, but one
Beos all varintions from short to long.

8. BACCIFERUM, Ag.—Qulf-weed. (Fucus natans, L.; Turner’s Hist.
Fue., Pl. 47.—8. bacciferum, Phye. Brit,, Pl. 109.)

Fronds six inches to a foot and a half long, stems filiform, smooth,
leaves linear-lanceolate, two to four inches long, midrib distinct, crypto-
stomata usually wanting; air-bladders stalked, spherical, tipped with a.
filiform point; receptacles short, cylindrical, forked.

Washed ashore at Bath, L. I, Mr. A. R. Young, and found floating off’
the coast near the Gulf Stream; West Indies, and floating in the
Atlantic.

The common Gulf-weed, which grows attached in the West Indies, where it froits,



104 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

and which is found floating and infertile in the course of the Gulf Stream.and in the
sn-called Sargassp Sea, between 20° and 45° N. and 40° W, It is rarely washed ashore
in New England, but is frequently brought in by fishing vessels. It issaid that thero
is a large mass of this sca-weed in the ocean not far from Nantucket, but there is no
definite information on the subject. The species in its floating form is distinguished.
from the last by its narrower leaves, destitute of eryptostomata, its darker color, and
denser habit.

Susorper VAUCHERIE A,

Comprising a single genus, Vaucheria, whose characters are given
below.
VAUCHERIA, D. C.

(Named in honor of Jean Pierre Vaucher, of Geneva.)

Fronds green, unicellular, composed of long, irregularly or falsely
dichotomously branching filaments, monwcious or dicecions; ocogonia
sessile or stalked, containing a single oospore; autheridia either short
ovoid sacks or formed at the tips of branches, which are frequently
spirally twisted; antherozoids very small, with two cilia; von-sexual
reproductiou by very large zoospores, which are covered with cilia, or by

motionless spores formed at the ends of short branches,

The Vaucherie abound both on our coast and in inland waters, and some species
grow upon damp ground in gardens and meadows, They either formn thick turfs of @
dark-green color when growing in places which are not constantly submerged, or else
extond in indefinite-shaped masses when growing where there is plenty of water.
They ure genorally easily recognized at sight, and are known under the microscope
by the long brauching filameuts of a deep-green color, destitute of cross-partitions
except wheun the fruit is forming. Although very abundant on our shore, the species
aro little known, because the specific characters depend upon the fruit. The deter-
mination of sterile specimens is out of the question, and, even when fraiting, dried
specimens are of comparatively little value, A considerable number of species of
Vaucheria have been described, but as u great part of them have been described {from
individuals bearing the non-sexual spores ouly, recent writers, as Walz and Nordstedt,
have reduced the number of species very much by omitting imperfectly characterized
forms, Nordstedt admits ninetcen specics in Eurepe. The American species bhave
never been critically studied. Specimons should be kept in fluid rather than mounted
-on paper, and sketches of the fruit should be made at the time of gathering. It
should not be forgotten by the collector that some of the species are dicecious, and
alsv that a species is not perfectly known unless the non-sexual spores are described
as well as the oospores.

V. TuurET1I, Woronin, Beit. zur Kenntniss der Vaucherien, in Bot.
Zeit., Vol. XX VI, p. 157, PL 2, Figs. 30-32.

Moucecious ; filaments .03-8"™ in diameter, forming short, dense turfs;
antheridia sessile, oval, .05-7"™ broad by .10-14=™ long; contents of
antheridia colorless; oogonia either sessile or on short lateral branches,
-obovoid or pyriform, inclined, .25-30v™ Jong by 20@= wide; oospores
.spherical, .15-18"= in diameter, yellowish brown; cell-wall rather thin;
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Don-sexual spores (2).08%= broad by .10-12== long, motionless, borne on
short branches, which are at right angles to the main filaments, from
Which they break off, allowing the spores to escape from the ruptured
end,

Exs.—Wittrock & Nordstedt, Alg. Scand., No. 228.

On muddy shores and sides of ditches, where it forms large patches
of a dark velvety green. Summer.

Wood’s Holl, Mass.; Eastport, Maine; Perth Amboy, N. J., Wolle;
Europe,

This species, which is apparently common on muddy shores of New England, agroes
80 well with the description and ligure of Woronin, 1. ¢., that there can be no doubt
2bont the identity of our plant with that of the European coast. The non-soxual
fruig Wwas unknown to Woronin. At Wood’s Holl we found what appeared to be the
Don-gexual fruit of the species. It consisted of oval sporcs, smaller than the oospores,

Orne at the tips of short branches, which were given off at right angles to the main
laments,. The branches with the spores fall off, and the latter, after some time,

’ e?‘:ﬂpe from the ruptured end of the eoll. The spores are motionless and destitute of
Cilig, reminding one of the non-sexual spores in V. geminate, Walz. During the four
O five days which we wore ablo to watch them thoy underwent no change. In the
‘sp%imen of Wolle, above mentioned, similar bodies are found, but Nordstedt thinks
1 probablo that they belong to a species different from V. Thuretii. He is led to this
Couclusion apparently from the fact that the filaments bearing tho noun-soxnal sporee
8re rathor smaller than those which bear the oospores and antheridia. In the Wood’s

oll specimens the filamonts werc, as a rule, somewhat smaller thau those bearing

® 0ospores; but the difference is very slight, and one sometimes finds oosporiferous

Aments measuring only .03™= in -diameter, while the noun-sexual spore-bearing fila-
Nents average from .04-5mm in digmoter. In ono case we found an antheridium on the
Ron-ypx gl spore-bearing filainent, which resembled precisely the autheridia of 7,

huretii, Wo concludo then that tho non-sexual spores probably belong to the present
speciﬁs, but the question requires further sxamination. A specimen of what appears

Ve the satne gpecios oxists in tho collection of the Boston Society of Natural His-
isry' It was collected by Prof. J. W. Bailey from some locality near New York, and
l&belled, in his own handwriting, V. velutina.

V. LITOREA, Nordstedt (Ag., Spec. Alg., p. 463.—7V. clavata, Lyngh.,
Hydrophyt. Dan., p. 78, PL 21 d.—7V. litorea, Nordstedt, in Botan, No.
User,, 1879, p. 180, PL 2, Figs. 1-6.—V. piloboloides, Farlow, List of
Marine Algam, 1876.)

Dicecious ; filaments densely tufted, rather rigid, .10 in diameter;
80theridiat; oogonia club-shaped, borne on a short sterile cell at the tips
of short recurved brauches, .20™™ broad by about .33=" long ; oospores
ﬁning the upper part of oogonium, spheroidal, .18-10=® broad by .23-

G long; cell-wall dense, .02=% in thickness; non-sexual spores?

Atlow.water mark in the gravel,

Parker’s Point, Wood’s Holl, Mass.; Europe.

eW0~ rofer to the present species a Faucheria much coarser than the speoies last
i“l‘l})ed, which forms rather bristly tufts of a dingy green, from two to four inches
&4, in gravelly places. Only one specimen, collected in August, 1876, was in fruit,
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L)

and at tho time, as there were no antheridia, we hastily inferred that the sporce wer®
non-sexual. It now seems probable that the plant is the V. litorea of Nordstedt, 1. ¢
a dicecious species. The species was common at Wood’s Holl in August, 1879, but 60%;
stantly sterile. The antheridia of V. litorea, Nordstedt, are long and cylindrical 8%
borne on ashort sterile cell at the tips of the branches. The antherozoids are discharg®
by openings at the apex and sides of the antheridium. Our plant will be easily rocos’
aized by its habit and the recurved branches bearing the oogonia.

OrpErR IV. FLORIDEAZ.

Algm® of a red or purple color; antheridia containing spherieal, by¥
fine antherozoids, which are without cilia; sexual fruit or cystocafps
developed from a procarp, which consists of a trichogyne, at whose Dasé
is a trichophore, the spores formed either from the trichophore or the ad
jacent cells which compose the carpogenic systew; spores at maturity
either naked or inclosed in a pericarp; non-sexual reproduction by
tetraspores, bispores, and seirospores; fronds filamentous, erustaceot
membranaccous, or irregularly expanded, varying from gelatinous to
cartilaginous in substance, occasionally calcareous. Principally marin®

The Floridee, which are the same as the Rhodospermee of Harvey, include o larg®
number of species, all of which have some shade of red, although it may be near
black on the one hand or approach shades of green on the other. In decay, however
the color becomeos orange aud finally greon. It is not to be inferred, however, the
all red alg:o belong to the Floridew. There are a fow Cyanophycee in which the colo
is pink, but in these species the frond is merely an agglomeration of red cells, each 0
which is practically a distinet individual, whereas in the Floridew the cells are orgf"”
ically united, and constitute a single plant. The structure of the frond in this orde*
varies in the different genera, and we have forms which correspond closely to
fronds of the Phwmosporew, as, for instance, in Nemalion we have a frond which, ap® 1
from its color, is undistinguishablo from that of Mesogloia, and so on. The non-sexi?
reproduction is by tetraspores, cells which divide into four parts—rarely by bispor
or two-parted cells—aud soirospores, or chains of oblong cells formed directly from t
branches. The sexual fruit, known as thb cystocarp, is developed from a procarp
has already been explained. The division into suborders is founded principally ©
the differonces in the cystocarpic fruit, the full development of which is not known 111
many cases. Differences in the fronds and tetraspores serve to mark the gell",m'
Agardh and Harvey divide thoe Floridea into two serics—the Desmiospermee, in whic
the spores are arranged in a definite series with regard to a placenta or common poi?
of attachmont, and Gougylospermee, where the spores are loeaped together withot
order. A study of the development, however, shows that this distinction has not t
value which it was formorly supposed to kave, and certain suborders with diﬁ“ereﬂ.”] a
arranged spores are by those who lay stress upon the development placed in pro¥! 5
ity to othera in which the spores are irregularly grouped. Although, owing to ¢
ern researches, we know much more about the real nature of the cystocarps than w p
known a few years ago, it must be admitted that the suborders of Floridea areé i
from satisfuctory. As a matter of fact, the order is a very natural one, and, as 8 ¥~
case with most natural orders, the species and genera pass so gradually into one nﬂt
other that sharply marked divisions are out of the question. At the base of the oF .
is o small number of genera whose position is doubtful, owing to our lack of inform®
tion abont the fructification. Then come the Porphyres, in which wo have fronds
a single layer of colls (LPorphyra) and certain colls grow out 80 as to form a very 8
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trichogyne. After fertilization, the contents of the cell at the base of the trichogyne
divide, quadrant fashion, and we have a number of spores produced at once from the
original cell. In Nemalion the trichophore, or swollen base of the trichogyne, divides,
and the divisions grow out laterally and form short filaments, each cell of which becomes
2 spore, 8o that at maturity the cystocarpic fruit consists of a dense tuft of radiating,
moniliform filaments. In the Ceramiee we have farelle, or cystocarps, in which the
carpogenic cells bud out and produce several lobes, each of which divides into a num-
ber of very short filaments, which do not separate from ono another, but remain ad-
hercut. Tho cells of the filamdnts are changed into spores, which form irregular
groups, but are still held together by the mass of jelly which surrounds them. In the
more highly developed suborders the spores either radiate in filaments from a sort of
DPlacents which is produced from the carpogenic¢ colls or else are terminal on short
stalks. Tho pericarps are special sacks or conceptacles, inclosing the spores and
developed from the cells below the procarp, or we may have the cystocarps borne in
the interior of solid fronds, whose external portion may then be said to form a pericarp
around them. It will be seen that the structure of the Fioridew is more complicated
than that of the other orders of algre, and the student cannot expect to obtain a clear
idea of the different suborders withont considerablestudy. The followingkey will aid
somewhat, and the readoer should consult the plates appended to this paper:

1. Spores formed in the cells of the frond itself... .. « «.... Porphyree.
2. Spores (cystocarps) not formed directly from the cells of the frond,
but from a special procarp ............ cieresrsen e . 3

3. Spores without a special covering or periearp ..c........... I &
Spores with a special covering.............. ... Ceeras sae-.. 10

4. Spores naked..... et ey e ciemaenreaeaee veresnneses D
Spores immersed in the frond ... ... ciiee cieiiiiiii o iaatn 7
Spores immersed in external warts..... N |

5. Spores free on the surface of a lobulated mass .. .. Spermothamniec.
Spores irregularly grouped in masses which are surrounded by a

gelatinous envelope ............... Cheeteeieeacnaaa, Ceramiece.

6. Fronds erect, eylindrical...... .. .. cteee aeene oo Spongiocarpece.
Fronds horizontally expanded .....ccocevvuve.nn. ... Squamariea.

7. Spores arranged in dcnse tufts of radiating wmoniliform fila-
ments..... e mebecaetees s cieseiriennnenaoo. Nomalice.

Spores on an axile placenta in swollen branches..........Geclidice.
Spores in numerous radiating tufts around a central placenta or

carpogeniceell.. ........ .. .o calan evnns aann. ... Nolieriece.
Spores arranged without order............... tienieecsniiee.. 8

8, ‘Spores forming a single mass or nucleus and entirely buried in the
frond ..... ... (el e iimeeteemeeane ey i 9
Spores in several masses, separated by the tissue of the internal partof
the frond and rising in swellings above the surface. .. Gigartinea.

9. Fronds hollow and tubular..... ... ceeeat e ieaeaaa. Dumontiec.
Fronds solid ...... e weeaeeaae, eveeeven oo Cryptonemice.
10. Spores arranged without regular oxder...... .... Ceeseeieanann 11
Spores in small, scattered tufts, borne on branching filaments—
Hypnece.

‘Spores in radiating moniliform filaments.........ccveeiien o, 12
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Spores pyriform, on simple or branching stalks from a basal pla.

LV 11 ee et arieae metiame e e 13

11. Wall of the conceptacle thin, composed of the divisions of an in-
volucre united by jelly ....... ... .......... eoee e Spyridiee.

Wall of conceptacle thick, sporiferous masses arranged around a
placenta ............. e ieeeien emreeneeneoan. Rhodymeniece.

12. Filaments arising from a single cell at the base of a thin membrana-
ceous conceptacle which is sunk in the frond. . . Seinaia (Nemaliew).
Filaments arising from a distinet basal placenta, conceptacles ex-
termal ................ e eeiecaeaaaaaans « -« . Spharococcoidec.

13. Fronds coated with a calcareous incrustation. ... ....... Corallinee.
Fronds without incrustation.............c........... Rhodomelea.

FLORIDEA INCERTA SEDIS.

TRENTEPOHLIA, (Ag.) Prings.
(Named in honor of Jokann Fricderich Trentepohl, of Oldenburg.)

Fronds arising from a cellular base, filamentous, branching, composed
of short cells placed end to end, branches ending in a hair; spores single,
borne in oval cells terminating lateral branches; antheridia and tetra-
spores unknown.

A genus which in the presont paper comprises a number of small marine specics
placed by some writers in Callithamnion and by otbers in Chantransia. In the Nereis
Am. Bor., Harvey placed T. Daviesii and T. virgatula in Callithamnion. But cystocarps
and antheridia are wanting, and according to Thuret and Boruet, Areschoug, and
Pringsheim, the spores are undivided, although, on the other hand, Agardh and Harvey
state that they are tripartite tetraspores. We have never seen any indieation of divis-
ion in American specimens. The genus Chantransia as limited by Thuret included not
ouly marine species, but a number of fresh-water forms. Sirodot, however, in his Ftude
sur la Famille des Lémanéacées, Aunales des Sciences, 5th Series, Vol. X VI, has shown
that at least some of the fresh-water species of Chantransia are nothing but the initial
stage of different species of Lemane. On the other hand, Chantransia investiens, Lenor:,
a minute fresh-water alga which grows on different species of Batrachospermum, and
which is made the type of tho genus Bulbiania by Sirodot, has distinet antheridia,
trichogynes, and cystocarps, and this is also the case with the marine species C. coryme
bifera described by Bornet and Thuret in Notes Algologiques. The species of Chantransia,
then, may be divided into two sets. Iu the first, including C. investiens of fresh water
and the marine C. corymbdifera, we have autonomous species related to Callithamnion,
and differing in the simpler procarp and cystocarp and in the undivided non-sexual
spores, In the second set we have the numerous fresh-water Chantransi@, in which
there are no cystocarps, in which the species are not autonomous, but merely prothalloid
stages of other species.

The question remains as to the relations of the marine Chantransi® in which no
eystocarps nor antheridia have been found. Judging from analogy, if they are
initial stages of other plants, those plants must be members of the Nemalice. But
the habitat seems to forbid such an assumption, since the marine Chantransie abound
on Zostera, Lhodymenia, and other alge on which certainly no species of Nemalion or
other related genera occur on our coast. We have thought best, in the absence of -
direct information with regard to cystocarps and antheridia in the species here included,
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to retain the name Trentepohlia which was once ndopted by Harvey, and at a later
date also by Pringsheim, since it sufficiently indicates that the species in question
should be kopt distiuct from Callithamnion, and at the sawmse time does uot assume the
existence of cystocarps like those described by Thuret snd Bornet in C. corymbifera.

T. VIRGATULA, (Harv.). (Callithamnion virgatulum, Harv., Phyc. Brit.,
Pl 313; Ner. Am. Bor., Part II, p. 243.) PL X, Fig. 8.
_ Fronds minute, tufted, branches erect, straight, alternate or secund ;
8pores sessile or on short stalks, borne either singly or in twos and
threes along the brauches. .

Var. SEOUNDATA. (Callithamnion luzurians, Ner. Am. Bor.—C. secun-
datum, Lyngb,) .

Branches patent, with attenuated, naked, secund, secondary branches.

On Ceramium, Laminaria stems, and other algm. The variety espe-
cially on Zostera.
\ Common in Long Island Sound; Gloucester, Mass.; Peak’s Island,

Taine,.

. 4 common species found in summer on different algm. On the filamentous species
1t forms gmall tufts, and on Zostera it fringes tho margins of the leaves with o fine
Dlugh scarcely more than a quarter or halfun inch high. The synonymy of the species
18 vory complicated, it having been coufused with the next by some writers. The
Variety is comwon on Zostera, and is usually found in American herbaria bearing the
Dame of ¢, lururians. There is little doubt that it is the C. luzurians of the Nereis Am.
OT., but whether it is the species described under that namne by Agardh is doubtful.

T. Davigst, Havv, (Conferva Daviesii, Engl. Bot., Pl. 2329.—Cal-
Lithamnion Daviesii, Phyc. Brit., P1. 314.)

Fronds minute, tufted, branches scattered, patent, bearing in their
axils fasciculated ramuli, at whose tips are borne the spores.

On Rhodymenia.

Gloucester, Mass.

The limits of the species are not well marked. The extreme form is found in C.
by rescens, Thuret, kept as a distinct species by most writers, in which the branches
ve ferr, long. and given off at wide angles, and the spores borne in dense corymbs or

Q:"zls in the axils. This form has been found on Cystoclonium purpurascens at Gay
ad.

[

’.Among the genera whose relations to the Florideew must be considered doubtful are

. 0’90001?&: and Pssudoblaste, described by Reinsch in Contributiones ad Algologiam et
utt':{]gb”’“"" Of the last-named genus & singlo species, of the former five species, are
o rl uted to the castern coast of America. The species of Choreocolax consist merely
03e-colored filaments, which are parasitic in the fronds of different Florides, npon

8 surface of which they produce irregularly swollen masses, composed in part of the
Bpez?ds of the Choreocolax and in part of the distorted tissues of‘ tho host-plant, The
‘Vhic;s of I’seudo.blasto consist of aggregations of cells arranged in longitudinal serics,
o an @ form hemispherical masses on the surface of different Floride@. Inneither genus
muscybfom of reproduction known, and, for this reason, the descriptions of Reinsch
To8e.r © regarded us inadequate, sinee it by no means follows that plants consisting of
e-colored filaments bolong tothe Floridew. Oneoften finds onour coast Floridew whose
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Suborder PORPHYRE .

Fronds brownish purple, composed of cells imbedded in a gelatinous
net-work, arranged in filaments or in membranes formed of a single
layer of cells; spores formed by the division of a mother-cell into eight
cells, arranged by fours in two layers; antherozoids spherical, color-
less, destitute of proper motion, formed by division of a mother-cell into
32-64 parts.

The present suborder comprises the genera Porphyra and Bangia, and perhaps also
Erythrotrichia and Goniotrichum. In Porphyra the frond consists of a single layer of cells,
of which those near the base send downwards root-like appendages, by means of which
the fronds are attached to the substratum. The spores are formed at the marginal
portion of the frond by the division of the vegetative cells, at first into two cells by a
vertical partition, and the subsequent division of the two cells into four by cruciate
partitions. Thus, when mature and seen from above, the eight spores seem to be
arranged in two superimposed series of four. The spores escape by the dissolution of
the outer part of the frond, leaving behind the empty gelatinous net-work, When
free they are found to consist of protoplasm without a cellulose wall, and they move
about for a short time with an amaboid motion. The antherozoids are also formed
by the division of the vegetative cells, but the division is carried farther than in the
production of the spores, for, in addition to the vertical and cruciate partitions de-
seribed in the latter case, a second vertical and cruciate division takes place, so that
the original vegotative cell'is divided into 32-64 cells.  Janczewski applies the name
antheridinm to the collective mass of antherozoids formed from a single vegetative cell.
As the division takes place the antherozoids lose their color. When mature they are
spherical and escape in a manner similar to that of the spores. Bornet and Janczewski
state that the antherozoids are destitute of any proper motion, and we can confirm

fronds are distorted by parasites, which produce deformities like those described by
Reinsch as duo to species of Choreocolaxr. Such distortions are perhaps most frequently
found on Cystoclonium purpurascens. In our present ignorance of tho fructification,
specific identification is out of the question, and, in this connection, it is only necessary
to quote the gencric descriptions of Reinsch, 1. ¢., with an enumeration of the species
attributed to our coast:

CHOREQCOLAX. True vegetable pn.mmtes fronds consisting of two portions, one
of which extends through the tissue of the infected plant, the othcr of which swells
above the surface of the infected plant, forming a convex mass, which is hemispherical
or spherical, semi-ellipsoidal or irregnlar in outline; the cells which are contained in
the infected plant either more slender than the others or of the same shape, cells of ex-
ternal portion equal or unequal, arranged without order in densely intricate subramose
threads, terminal cells sometimes longer and more slender ; fructification?; polysporan-
gia?

C. RABENHORSTL. On Delesseria sinuosa, Anticosti; Gloucester, Mass,

C. POLYSIPHONLE. On P. fastigiata, Atlantic shore of North America.

C. MIRABILIS. On Rhodomela sulfusocs, Atlantic sbore of North America.

C. AMERICANUS. On Lophura Royana, &c., Atlantic share of North America.

C. TuMIDUR. On Ceramium involutum, West Gloucester, Mass.

PSEUDOBLASTE. False vegetable parasites; frond convex, more or less regular in
outline, formed of similarly shaped cells, generally arranged in longitudinal series,
arising from a densely appressed base (the cells without any organic connection with
the cells of the infected plant); propagation?

P. IRREGULARIS. On Lophura Royana, Atluntic coast of North America.,
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thig statement by our own observations, although Koschtsug maintains the contrary.
® genus Bangia, except that the cells composing the frond are arranged in cylindri-
¢al filaments instead of oxpanded membranes, differs in no essential respect from Por-
Phyra and tho production of spores and antherozoids is the same.
The dovelopment and structure of thespecies of this order have formed the snbject of
& number of i1n portant papers, viz : Porphyra laciniata, in Etudes Phycologiques, by Bor-
et ang Thuret; Ltudes Anatomiquessur les Porphyra, by Janczewski, in Aunnales des Sci-
en?‘“: Ser. 5, Vol. XVII; and Ueber die Geschleolhtspflanzen von Bangia fusco-purpurea, in
Fingsheim’s Jahrbiichor, Vol. II. In the Nereis. Am. Bor., Harvey placed Porphyra
34 Bangia with the Ulvacee, which they resomble in so far as they consist of simpls
*Mbranes and filaments some of whoso cells change directly into spores. Thesporee
) t}‘c Porphyree, however, are motionless bodies, not zoospores as in the Ulvaces, and
OIr color is not green, but brownish red. Thd systematic position of the order has
“en in doubt, because, although there were well-known spores and bodies to which
au‘:l“mllb of antheridia was applied, no one had succeeded in detecting trichogynes
Procarps, which must nocessarily gxist if tho Porphyrece are to be classed with the
Oridea. Dy, G. Borthold, however, has recently published in the Mittheilungen aus
;:r Zoologischen Station zu Noapel a communication in which he claims to have discov-
N tl‘icllogynos in spocies of Bangia and Porphyra. According to him, the cells pro-
Oil‘l:?l 8hort trichogynes to which the antherozoids adhere, and as a result the contents
© cell divide and produce the spores at once. In other words, the Porphyrex are
a.: s‘mpl'est of the Floridee; a vegetative cell produces a trichogyne and is itself the
_mpogemc coll from which the spores are formed. Dr. Berthold gdes fl.xrthm.- n.u(} says
e 80me of the spores aro nonsexual and are true totraspores, but his article is not
OSS}ED?mied Dy illustrations. Bornet, to a certain extent following Coln, suggests a
veg 1ble connection of the Floridea with the Phycuchromacee by menns of the Porphy-
% : .Admitting thot Erythrotrichia and Goniotrichum are related ?o Porphyra and
in :gm., wo have in Goniotrichum algm composed of rose-colored discoid al cells packed
%thlck gelatinous tube, from which they escape much as in some of the Phycochrom-

PORPHYRA, Ag.
(From ‘moppvpa, a purple dye.)

\ . .
Frongy gelatinous, membranaceous, composed of a single layer of
Lowpy; : X .
8 OWnish-req cells, those near the base sending out root-lilke processes ;
cp lol‘es borne near the margin of frond, eight arising from a single mother-
5 Antheridia marginal, consisting of 32-64 spherical, colorless an-
®rozoiqs,
A 8mg
spol‘es a
oungp,
nlu,uy

1 genus, tho species of which are characterized by the relative position of the
ud antheridia and Ly the shape of the frond. Most of the species have been
d on variations in the outline of the frond, and recent writers agreo in uniting
of the spocies of the older algologists.

] i;‘)-;Acn\iml‘:&, Ag.—Laver. (P. linearis, Grev.; I"hyc. Brit., P.l. :‘211,
Ha,r. ~—P. vulgaris, Harv., Phye. Brit., Pl. 211, Fig. 1.—P. laciniata,

V4 Phye. Brit., P 92; tudes Phycol., Pl. 31.)

‘fonds three inches to a foot and a half long, persistent throughout
linzmi’em‘, color livid purple, substance gelatinous but firm, at first
aum; t:l:ut becoming widely expanded and finally much lobed and

i antheridia and spores forming a marginal zone, usually borne



112 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

on diffv;rent individuals, or when borne on the same individual not inter-
mixed, but on separate portions of the frond,

Common on stones near low-water mark.

Found in all parts of the world. .

This common species abounds on rather smooth stones and pebbles, and when the
tide falls covers them with slimy films, which make walking over them difficult.
The shape of the fronds is very variable, but as generally found they are much folded
and laciniate. The species is used for making soups in Europe, but is not, used in this
country, except by the Chinese, who import it from Ching, not knowing that it ocours
abundantly on our own coast. P, leucosticta probably occurs in New England, but has
not yet cortainly been observed. Itis a spriug species, softer and brighter colored
than P. laciniata, and the antheridia and spores are found on the same individual,
forming spots within the margin rather than a marginal zone. '

BANGIA, Lyngb.
(Named in honor of Niels Hofmann Bang, of Copenhagen.)

Fronds gelatinous, simple, filamentous, cylindrical, densely tufted,
composed below of a single row of cells, which, by repeated vertical
division, become densely cellular above; antheridia and spores formed
by transformation of the cells of the upper part of the filaments,

A small genus, of which most of the specics are mariue, but some are found in fresh
water. The specios are not well characterized, for the differences in tho length of the
filaments, color, and number of cclls seen in cross-section, marks upon which most
writers have relied, depend to a great extent upon the age of the plant and its place
of growth,

B. FUSCO-PURPUREA, Lyngb.; Phyec. Brit.,, PL. 96; Reinke, 1 c,
Pls. 12, 13.

Filaments Dblackish purple, two to six inches long, clustered in dense
masses, lubricous ; antheridia and spores usually.on different individ-
uals, U

On wharves and rocks between tide-marks.

Rather common along the whole coast.

Easily recognized by the fine, soft, dark-purple filaments, which cover rocks and
wood work in patches of considerable size with a dense golatinous fleece, Although
found on wharves in sheltered localities, it also occurs on rocks exposed to the waves.

ERYTHROTRICHIA, Aresch.
(From epvdpor, red, and rpiyiov, a small hair.)
Fronds rose-colored, simple, filamentous, composed of a single row of

similar cells placed end to end; cell contents discharged in a spherical

mass, which forms a spore.

A small genus, whose principal represcntative, E. ceramicola, is by many writers
placed in Bangia. As we understand the genus, it differs from Bangia in that thero
are no antheridia or tetraspores, the reproduction being accomplished by the discharge
of the cell contents in a single mass or spore. If Bangia ciliaris of the Nerois, which
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occurs at Charleston but is not known farther north, is also to be included in tho
Present genus, then the definition given above will have to be modified so as to include
Plants having more than one row of cells, an extension of the genus apparently
adopted by Thuret, but not originally adopted Ly Arcschoug.

E. ceraMicoLA, (Lyngb.) Aresch. (Bangia ceramicola, Chauvin;
Phye, Brit., PL 317.—E. ceramicola, Le Jolis, Liste des Algues Marines
de Cherbourg, Pl 3, Figs. 1, 2.)

Filaments diffuse, forming a web or fringe on alge, cells about as long
a8 hroad.

On alge, especially the smaller Floridee, in tide-pools. Late summer
and autumnn.

Gloucester, Mass., Mrs. Davis, Mrs. Cochranc; Peak’s Island, Maine,
w.a. F.; Burope.

In examining with the microscope the filamontous Floride one often meets with a
few filaments of this specics. It is nat, however, common to find it in such abundance
On the ghore as to attract the eye of the collector who is not egpecially in search of it.
It uttains its full size in the month of September.

? GONIOTRICHUM, XKiitz.
(From ywwia, an angle, and 7pextov, & small hatr.)

Fronds filamentous, branching, composed of rose-colored, disk-shaped

cells, embedded in jelly.

_A genus composed of only two or three gpecies. Kiltzing describes two species, but
18 limitation of them is not now kept by algologists. Zanardini describes and figures
aG. cwrulescens, which is not red in any senso. The systematic position of the genus
8 very doubtful, and were it not for the color of the cells, G. elegans would probably
¢ placed in the Nostochinew. The only reproduction kuown consists in the escape of
the cells from the gelatinous shoath and a division into two new cells, then into four,

- and g0 op until a new filament is formed.

G. ELEGANS, Zanard. (Bangia elegans, Chauv:; Phye. Brit., P1. 246.)

Filaments about .02"" in diameter; cells cuboidal or ovate, about
00910~ in diameter.

On Dasya elegans.

Cotuit Port, Mass., Mrs. J. T. Lusk ; Europe.

01:1“ small and Taro pln,n:t, growing in tufts scarcely a tentl of an inch high. We have

incgr(:l.]e Amef'xcan specimen, collectod by Mra. Lusk, of Gloucester. The locality was

Acaq Lcﬂy_ given in tho List of the Marine dlge of the United States, Proc. Am.

Cotrie 1875, tho specimen not having been found by Mrs. Lusk at Gloucester, but at
otuit, Mags,

SusorpEr SQUAMARIEA.

Fronds forming horizontally expanded crusts, usually membrana-
ceous, occasionally somewhat incrusted with lime, composed of closely
Packed vertical filaments arising from w horizontal stratum of cells;

fl‘uctiﬁcat-iqn either in external protuberances composed of parallel fila-
8. Miss. 59—8
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ments or immersed in the frond ; antherozoids formed from the cells of
the protuberances or the superficial cells of the frond ; cystocarps com-
posed of few spores arranged end to end in a few rows, or in filaments
which branch slightly; tetraspores zonate or druciate, stalked or
attached laterally to the filaments of the frond or protuberances.

A small order, more abundant in tropical seas than on our coast, comprising species
which iu habit resemble lichens rather than alge. A few species, as Peyssonnclia
squamaria and P. australis, attain a considerable size, and are distinctly foliaceous.
The greater part of the species, however, form closely adherent crusts, which are
sometimes more or less gelatinous and sometimes slightly calcarcous. The structure
of the fronds is simple. From a horizontal base, composed of a single layer or a few
layers of cells, arise vertical filaments, which in some genera are densely united so a8
to form a parenchymatons frond, or in others are only slightly held together by &
gelatinous intercellular substance. The fructification is found either in external
raised spots or snuk in the frond. The antheridia are either formed directly from
the cells of the filaments which constitute the protuberances or from the external
cells of the fronds themselves. The tetraspores are eithoer cruciate or zonate, and
their position constitutes an important generic mark. The development of the sys-
tocarps is known in oniy a few speccies. In Peyssonnelia, according to Dr. Bornet,
the procarp is formed from the cells of the filaments, which form the protuberances.
The upper cell elongates and forms the trichogyne, and the fertilization consists
merely in the change of tho cells of the procarp into spores, thus constituting a very
simple form of cystocarp, to which Zanardini has given the name of cystidie. Ao-
«cording to Prof. Fr. Schmitz, in Cruoriopsis cruciata, Dufour, there are winding fila-
‘ments like those described Ly Thuret and Bornet in Dudresnaya. We have but few
Squamariec on our coast, and the study of the suborder cannot easily be pursued

with us.
PEYSSONNELIA, Decaisne.

(Named in honor of J, 4. Peyssonnel.)

Fronds horizontally expanded, attached by the under surface; sub-
stance parenchymatous throughout; fructification in external convex
protuberances (nemathecia) composed of slender parallel filaments, on
which are borne the antheridia, eystocarps, and tetraspores; anthero-
zoids produced in all the cells of the nemathecial filaments; tetraspores
«cruciate, oblong, sessile or shortly stalked; cystocarps composed of few
‘8pores, placed oune over another in one or two rows or in short, branch-
ing filaments.

A smali genus, comprising probably not more than twelve or fifteen good species.
P. squamaria, common in Southern Europe, is not known with us. It may be that
several of the species described by Crouan in the Annales des Sciences and the Florule
dn Finistdre occur with us; but it must be tonfessed that from the description given
by Crouan it would be by no means an easy matter to recognize them, Those who
dave an opportunity for dredging on shelly bottoms at localities like Gay Head, Blook
Island, Montauk, or Eastport should muke a careful search for species of the presellt
genus,
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P. Dusyi, Crouan; Phye. Brit., P1. 71; Florule du Finistere, PL 19,
Fig. 130; Proc. Am. Acad. Arts & Sciences, 1877, p. 239.

Fronds dark purple, thin, completely adherent to the substratum,
somewhat calcareous beneath; cystocarpic spores few in number (4-6),
arranged in one or two rows.

On shells and stones at low-water mark and in deep water.

Eastport, Maine ; Magnolia, Mass.; Europe; California.

_AS vet only found in a sterile condition, apparently not common. The specics
m‘ghb possibly be mistalken for Petrocelis cruenta at fivst sight. It is, however, moro
decldedly roddish and thicker. Under the microscope the structure of the frond is
&een to be parenchymatouns throughout, while in Petrocelis the vertical filaments ave

-hearly free from one another.  P. imbricata, Kiitz., Tab. Phyec., Pl 90, from Newfound-
and, is o doubtful species, which is not likely to Dbe recognized by futurs botauists.
PETROCELIS, J. Ag.
. i (From merpos, o stone, and xpAec, o stain.)

Fronds gelatino-coriaceous, borizontally expanded, indefinite in out-
line, adhering closely to the substratum, vertical filaments united below,
but above rather loosely held together by a gelatinous substance;

‘antheridia and cystocarps unknown; tetraspores spherical, cruciate,

formed qircetly from some of the cells of the vertical filaments.

1 A genus ropresented by a single species, which i§ widely diffused in the North At-
antic. At onoe recognized by the peeuliar position of the cruciate tetraspores, which
are in the continuity of the vertical filaments. There is nsually only a single tetra-
8pore in each filament, but Ruprecht, in Phycolagia Ochotensis, figures a form in which
S¢veral contiguous cells are transformed into tetraspores.

P. CRUENTA, J. Ag. (Cruoria pellita, Harv., in Phye. Brit., Pl 117,
non (. pellita, Lyngb.) Pl 14, fig. 1.

" Covering rocks and stones near low-water mark with a dark purple,
Velvety stain.’

Common from Nahant northward; Europe.

4 The present species often accompanies Hildenbrandtia rosca, from which it is dis-
Inguished at sight by its darker color and velvety gloss when moist. It is also de-
_cidedly thicker and moro easily scraped from tho rocks. The species is not yet known
South of Cape Cod, but may be expected. The fronds of the present species are
Infested by a green unicellular parasite, which is frequently seen in the shape of ovoid
;‘“‘:ksa drawn out at the lower end into g slender stalk amongst the vertical filaments.
tis, in all probability, the parasite naentioned by Cokbn, in Ueber einige Algen von
¢lgoland, as oceurring in Cruoria pellitd, to which, as far as we know, no uame has

. 38 yet been given.

HILDENBRANDTIA, Nardo.
(Named in honor of Prof. Franz Edler Hildenbrandt, of Vienna.)
TFronds crustaceous, without calcareous deposit, forming thin, reddish,
horizontal expansions of indefinite extent, composed of cuboidal cells
- arranged in vertical lines and arising from a horizontal basal layer;



116 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

tetraspores lining the walls of immersed conceptacles, zonate, cruciute,
or irregularly placed; cystocarps unknown,

A small genus, comprising half o dozen species, which form thin crusts on rocks and
stones both in salt and fresh water. The systematic position of the genusis doubtful,
and must remain so until the cystocarps are known. Since the tetraspores are borne
in special conceptacles, the genus has been placed by some writers with the Coral-
linee, although the species are not strictly calcareous. By others it is placed with
the Squamarie@. Antheridia are only known in H. rivularis, where they are said by
Borzi to be long cylindrical colls formed from the superficial cells of the thallus, each
cell containing a number of spherical antherozoids arranged one above another.

H. rosEA, Kiitz. (H. rubra, Harv., Phye. Brit., Pl. 250; Farlow, in
Report of U. 8. Fish Comm. for 1871.)

Fronds thin, closely adherent to the substratum, cells of nearly the
same size in all'parts of the frond; conceptacles numerous, completely
immersed, spherical; tetraspores cither zonate or irregularly divided,
lining the walls of the conceptacles and mixed with filiform, siggder

paraphyses.
On stones and rocks near low-water mark.

Everywhere common.

One of our commonest species, which forms continuous thin crusts, often of consid-
orable extent, tinging the rocks with a pinkish or somewhat brownish color; not
easily mistaken for any other alga on onr coast, except possibly young forms of
Petrocelis, which is, however, thicker, more velvety in appearance, and darker in color.

Suborder NEMALIE A.

(Helminthocladie, Agardh & Harvey.)

Fronds more or less gelatinous or-occasionally coated with a calca-
reous deposit, filamentous, branching, formed of an axial portion com-
posed of elongated longitudinal filaments, which give off short, corym-
bose, horizontal branches, which constitute the cortical portion; anthe-
ridia in tufts on the superficial cells; cystocarps immersed in the frond,
borne on the peripheral filaments, composed of densely packed chains
of spores radiating from a central cell, either without any proper enve-
lope, or with a filamentous involucre orv,.g,ugounded by a proper mem-

branous periecarp ; tetraspores RO

‘A comparatively small suborder, comprising species whose fronds, except in color,
resemble the fronds of the Chordariea in the Phaosporea, since they consist of an axis
composed of longitudinal filaments and a cortex of short, much-branched horizontal
filaments. Al our species are soft and somewhat gelatinous, but the species of Lia-
gora, which abound in the tropics and are found in Southern Europe and in this
country in Florida and Californin, have & more or less distinet coating of carbonate
of lime. The procarps and cystocarpsin thissuborder are very simple. There are a fow
species belonging to the genus Batrachospermum which occur in fresh water. In that
genus the formation of the eystocarps is very.simple. The trichogyne and trichopore
are represented by a single large cell, constircted near the base. After fertilization
the chaing of spores are formed directly from the part below the coustriction. In
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Nemalion the procarp consists of a short branch composed of a fow cells, the npper of
which enlarges and bears a hair-like trichogyne. The fruitin Nemalion has no special
Covering, but in Helminthora and Helminthooladia the lower cells of the procarp pro-
duce whorls of filaments which form an involucre around the spores, and in Scinaia
they produce s membranous sack which opens at the apex, so that when ripe the fruit
Consigts of a conceptacle opening outwards, at whose base is borne a tuft of spores
arranged in filaments, With regard to the tetraspores in the present suborder, a dif-
ference of opinion exists. Contrary to what is found in other Floridee, the cysto-
¢arpic individuals are common, whereas tetrasporic individuals are unknown except
in _Nomalion, in which genus, on the authority of Agardh, they are borne in the super-
ficial cells and are tripartite.

NEMALION, Duby.
(From wyua, t;. thread.)

Fronds gelatinous, cylindrical, solid, repeatedly dichotomous, cortical
ﬁlanne{ats corymbose, giving off descending branches, which unite with
the axijal filaments; antheridia in tufts on the superficial cells; procarps
borne at the base of the corymbose branchés, consisting of few cells;
Cystocarps immersed, without special covering, sporiferous filaments
Yadiating from the trichophore; ¢ tetraspores tripartite in the superfi-
Cial” cells, (Agardh.) )

.A staall genus, comprising soven or eight species, only one of which, N. multifidum, is
Widely diffused.

N. muLrIFIDUN, Ag., Phye. Brit., PL 36. (Mesogloia multifida, Ag.,
Syst.) PL 12, Fig. 1. :

Fronds brownish purple, lubricous, two to eight inches long, cylindri-
Cal, several times dichotomous, axils obtuse.

On exposed rocks at low-water mark. Summer.

From Watch Hill, R. I., northward ; BEurope.
c 'N"t uncommon on rocks exposed to the action of the waves. Commonly found with
i‘ﬂwcarps, but no tetraspores have been seen on American specimens. In the Nercis
nle 8pecies is said to have been collected at Bangor, Maine, by Mr. Hooper. This
sznll% be an error, however, since Bangor is on the Penobscot River, above the limit of
ct]t water. Specimens of the present species dro so gelatinous as to dry with diffi-
ulty. They should be exposed in the air for two or three hours before pressiug.

SCINAIA, Bivona.

(In honor of Domenico Scina, of Palermo.)

Fronds subgelatinous, dichotomous, cylindrical or compressed, axis
flmall, composed of slender colorless filaments, horizontal filaments end-
Ing in ghort corymDs of small, round, colored cells, the centers of all the
COrymbs bearing large, colorless, cylindrical cells, which by their juxta-
Position form an epidermis over the whole frond; antheridia in small
tufts on ‘the superficial cells; cystocarps borne just below the cortical
lay.er’. consisting of membranous sacks opening externally, with a tuft
of Spore-bearing filaments attached to the base; tetraspores unknown.
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A small genns, containing at the most only four or five species, of which S. furcel-
lata is widely distributed. The genus is unmistakable on wicroscopic examination by
the slender axis and large colorless eylindrical cells which cover the surface of the
fronds, and by the peculiar cystocarps which are visible to the naked eye as dark red
grains just under the surface. The species should be studied from living or alcoholic
specimens, since, owing to the delicate substance, pressed speciwens are badly dis-
torted.

S. FURCELLATA, Bivona. (Ginannia furccllate, Mont.; Phyc. Brit.,
Pl. 69.—8. furcellata, Notes Algologiques, P1. .)
Frouds solitary or clustered, cylindrical, rising from a disk-like base,
several times dichotomous, divisions regular, apices obtuse.
On stones and shells in five to ten fathoms,
' Newport, R. 1., Bailey ; Gay Head, Mass., W. G. F.

A rarespecies with us, but widely distributed throughout the world, being found in
most warm seas. In size and regularity of its dichotomous branching it resembles
Polyides rotundus, but is much wore delicate in substance and brighter colored. With
us it is only known at o considerable depth and in rather cold waters, but in the Med-
iterrauean it is frequent in warm shallow waters. It is not uncommmon on shells of
Mpytilus near the Devil’s Bridge, Vineyard Sound, Mass., and is found washed ashore
in the neighboring beach of Gay Head. The Californian form of what is supposed to
be the sawe species is much more robust, and thoe var. andulaa, which Moutagne con-
sidered a distinctspecies, is somewhat compresed and constricted at intervals. When
pressed the specimens are (nite flat aud the axis is plainly seen, giving the appearance
of a membranous frond with a widrib.

Susorper SPERMOTHAMNIEZ.

Fronds filamentous, monosiphonous, branching; antheridia tufted;
cystocarps involucrate, spores borne free on the surface of a lobulated

mass produced by the carpogenic cells.
Iu this suborder we would place Spermothamnion and Bornetia, separated from Cal-

lithamnion aud Grifithsia, respectively, in consequence of the spores being borne free.

SPERMOTHAMNION, Aresch.

(From omepuu, & seed, and Sauviov, a small bush.)

Fronds tufted, composed of procumbent monosiphonous filaments
attached to the substratum by disk- shaped cells and vertical branching
filaments ; antheridia sessile on the inner side of the branches, composed
of oval or cylindrical masses of small cells; cystocarps terminal on the
branches, surrounded by an involucre of shortincurved branchlets, spores
free from one another and not surrounded by a gelatinous envelope;
tetraspores tripartite, single or aggregated, borne on the inner side of
the branchlets.

A small genus, comprising, as far as known, less than half a dozen specios, sepnrated
from Callithamnion because the spores at maturity are borne free on the surfaco of &
lobulated mass which arises from the development of the carpogenic cells, and not, a8
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in Callithamnion, held togother by a gelatinous onvelope. The trichophoric apparatus
and the carly stagesof tho development of the cystocarps, however, scarcely differ in the,
two gonera. The species of Spermothamnion have beeun considered related to Wrangchia,
but if we are to regard V. penicillata as the type of tho last-named gonus, as has been
doneby Thuret and Bornetin Notes Algologiques, the resemblance is not closs.  In spite
of the fact that the fruit of Spermothamnion is not & true favella, there is little doubt
that the genus should be placed in the Ceramiee, near Callithamuion. The development
of the genus has beon very thoroughly stndied and has formed the subject of several
fldmirn-l)lc papers, among which may be mentioned Pringsheim’s account of S. roseolum,
in his Beitriige znr Morphologie der Meores-Algen; Nwgeli on 8. Zurneri and kermaphro-
ditum, in Beitriige zur Morphologie und Systewatik der Ceramiacesms; and Thuret and
Bornet on Spermothamnion flabellatum, in Notes Algologiques.

S. TURNERI, Aresch. (Callithamnion Turneri, Ag.; Phye. Brit., PL
179; Ner. Am. Bor., Part III, p. 241.—8. roseolum, Pringsh., 1. ¢.9—
Herpothamnion Turneri, Neeg.)

Fronds forming densely matted tufts, procumbent filamments braneh-
ing, attached by disk-like cells, vertical filaments one to three inches
high, simple -or slightly branching, naked below, pinnate above with
Opposite or sometimes alternate spreading pinnate branches, ultimate
branches long and slender, often ending in a hair; antheridia ovate or
¢ylindrieal, sessile On_ the upper side of the bra,nches;' cystoé* 'ps involu-
Crate, terminal on the branches; tetraspores tripartite, borne on the
upper side of the ramuli, either solitary and pedicellate or clustered and
Sessile on short fastigiate branches.

Var, VARIABILE, Harv.

Branches and brauchlets alternate or secund.

In very dense tufts on algm at low-water mark or in deep water.

Common in Long Island Sound; var. variabile, Boston, Dr. Durkee.

_ A species which is often found washed ashore in dense globose tufts from our southern
limit to Nantucket. At the latter locality it is often found in very large quantities
washed from deep water by the surf on Siasconsott Beach.~ The filaments ave delicate
aud of g pleasant lako color. North of Cape Cod the species ighardly known with cer-
tainty, Specimens collected at Noank, Conn., have both tetraspores.and young cysto-
carps on the same individual, but we have nover seen antheridin on American speci-
Meus, Qur plant seems to be the samo ns that figured by Pringsheim under the nawe
of 8. roscolum, and also corresponds closely to the species of that name in Alga Scandi-
Daviem, No. 3. It dppears without doubt to be the C. Turneri of the Phycologia Bri-
Kmnicn and the Nereis, but we are unable to say whether it is the true C. roseolumn of

gardh, ' :

SusorpErR CERAMIEA.

4 Fronds filamentous or compressed, either monosiphonous or with a
more or less corticated monosiphonous axis ; autheridia in sessile tufts
or patches or in a series of whorls; cystocarps (favelle) composed of
8pores arranged without order and surrounded by a gelat-ixious envelope,
haked or involucrate.
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A large order of filamentous algwe, many of which are monosiphonous throughout,
+while others are corticated either throughout or partially. The position of the anthe-
ridia and tetraspores varies in the different species. The cystocarp is a favella, which
is cither naled or surrounded by an involucre arieing from the cells below the carpo-
gonic cells. In cases where the frond consists of an axis with dense whorls of branches
the tavellis may be partly concealed but not really immersed in the frond. The order
is tolerably distinct. The fronds resemble closely those of the Wrangelice, and on
the other hand the order passes gradually into the Cryptonemiew Ly the genera Gloiosi-
phonia, Calosiphonia, aud Nemastoma, in which the fruit is properly a favella, but is -
mersed in the comparatively dense outer portion of the frond instead of being froe as
in the Ceramica. In fact, it is difficult to say in which suborder Gloiosiphonia should
be placed.

1. Tetraspores external, occupying the place of a branchlet or ultimate
Y eeet 3

2. Tetraspores wholly or partly immersed, formed from the corticating
cocells oo a i e heteiraianaiaan N
3. Fronds filamentous, monosiphonous, or with a false cortex composed
of descending filaments, tavelle naked or with ounly a rudiment-

aryinvelucre ...... ..ol iaial «e--o Callithaminon.
Fronds filamentous, monosiphonous, dichotomous, favelle involu-
_crate -.......... e et ceeeann e eeieeiiaaaa, Griffithsia.
Fronds filamentous, branches densely whorled on the axis, favell®
involuerate.... ......... ... Ceerretaeee s cerinenon. . Halurus.
Fronds compressed, corticated, decompound-pinnate, favell®e involus
Crate...... v icariincnt canaan Cerereaeen cevescnn... Ptilota.

4. Frouds filamentous, mounosiphonous, cortications at the nodes and
extending over the internodes....... e e eeeennnan. Ceramium.

CALLITHAMNION, Lyngb.
(From xe¢2do¢, beauty, and $euviov, a small shrub.)

Fronds filamentous, branching, filaments either monosiphonous
throughout or becoming corticated by the growth of descending, rhizoi-
dal filaments ; antheridia forming hemispherical or ellipsoidal tufts on
the branches ; cystocarps composed of irregular masses of roundish
spores covered by a gelatinous envelope (favelle); tetraspores tripartite,

cruciate, or polysporic; seirospores present in some species.

A large aud beautiful genus, of which ncarly 150 spocies have been described. Al-
though the zenus has been divided into a number of. smaller genera, the number of
species still rotained in Callithamnion proper is large. Nwmgeli, in his paper on the-Mor-
phology of the Ceramiacem, divides Callithamnion into o number of genera and sub-
genera, but wo have thought best to rotain the genus in an extended sense, rogarding
Neegeli'sdivision assubgenera. Spermothamaion, included by Nwegeliin Herpothamniun,
lias been separated becnuse the cystocarpic fruit is not striectly a favella as in Callitham-
nion propor. Seirospora is still retained, although it is possible that it could safely be
soparatod as a distinet genus. The frond in Callithamnion is composed, inthe beginning,,
of rows of cells arranged in branching filaments. In the subgenus Zhodochorton, whose
relative position is doubtfnl because the cystocarps have not yet been observed, there
are procumbent filaments, from which arise vertical branching filaments.. In the othexr
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FDecies of Callithamnion, as here understood, the procumbent filaments are wanting or
Imperfectly developed, and the erect filaments either remain throughout monosipho-
nous, that is composed of single rows of cells, or become corticated by the growth of
descending filameonts, which proceed either from the base of the branches or from
the cells of the main filaments. The false cortication formed by the interlacing of
thess filaments is procisoly analogous to what is found in some species of etocarpus
and related genera. The filaments in Callithamnion are either all indeterminate in.
Browth, or else, as in the subgenus Antithamnion, they are of two kinds; the main fila-
nents being indefinite and the brauches definite, so that we have indefinitely elongating
Stems clothed with short, definite branches, or, to use the expression of Nwgeli, with
leaves, The antheridia are generally in the form of short tufts of hyaline cells, situated
on the upper branches. In the present genus it is not rare to find species in which
antheridia, cystocarps, and tetraspores are borne on the same individuals, a union
Tarely to be seen in the Floridew. The cystocarps are often binate, which is easily
Understood if one considers the structure of the procarp, which is formed as follows:

16 of the cells of the young branches enlarges and is then divided by partitions par-
ulle] to the length of the branch into a centrul or axial coll and a number of peripheral
cells, generally four. - One of the peripheral cells is then divided into an upper and
e or more lower cells by a transverso partition, and the upper cell then loses its color
4nd grows upwards into a very long trichogyne. The antherozoids unite with the
Up of the trichogyne, and the fortilizing influence is propagated through the tricho-
8Yne and tho cells at its base to the two lateral peripheral cells, which then enlarge
Aud divide on opyposite sides of the axis and form eventually a bipartite favella. The
tc"l‘a-spores are either tripartite or cruciate. In the subgenus Seirosporea there is a
l;’m of non-soxunl spore known as scirospores, in which at the extremity of the

Tanches are formed tufts composed of chains of oval bodies, each one of which is
®apable of germinating. _ :

Asis apt to be the case in a large genus, the species of Callithamnion are not well
‘Gﬁ‘ned_ Certain groups of specics are distinct, but writers are not agreed as to the
Wity of tho spocies in each group. By some a great many species are allowed which

Otherg regard as mere varieties. On our coast C. Baileyi, C. byssoideum, C. corymbo-
Stm, and perhaps others might be indefinitely split up, but we have preferred to adopt
o © Opposite view. Within certain limits collectors may be expected to make out our
“Il’.emﬁs of Callithamnion, but it must often happen that forms are found which cannot
ru“h certainty be referred to any of the described species. That such forms are, as a
©, new speocies cannot be accepted, but botanists having large sets of species of the
Present, genus soon become very liberal in the interpretation of specific limitations.

SuscExus RHODOCHORTON, Nwg.

Fl‘On_ds composed of procumbent filaments, from which arise vertical
Monopodial filaments ; cortications wanting ; tetraspores cruciate.

C. RorH, Lyngb. (Rhodochorton Rothii, Neeg.— Thamnidium Rothii,
TF‘“"% in Le Jolis’s Liste des Algues Marines de Cherbourg, Pl 5,
F‘SS« 1-2.—(. Rothii, Phye. Brit., P1. 120 b.)

Fronds forming indefinite patches half an inch high, vertical filaments
Slender, naked below, bearing a few erect, appressed branches above,
Which become at the time of fructification congested and corymbose,
bearing at their {ips cruciate tetraspores; antheridia and.cystocarps
unknown,

Forming dense velvety patches on rocks between tide-marks.
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Common from New York northward; California; Furope.

A common species, especially frequenting the under surface of rocks and stones near
low-water mnark. It has not yet beeu found with us in fruit, but Californian speci-
mens bear tetraspores. In Europe the time of fructification is the spring, and tho-
species should be cxamined at that scason on our own coast. Harvey states that the
tetraspores are tripartite, but other writers—as Thuret, Agardl, and Nmigeli—agree
in asserting that they are cruciate. In Californian specimens the formation of the
tetraspores is somewhat irregular, and although in most cases the cruciato division i8
plain enough, in others it scems to be rather tripartite.

SuBGENUS ANTITHAMNION, Thuret.

Branches opposite or whorled, without cortication ; tetraspores cru-.
ciate.

C.CRUCIATUM, Ag. (Antithamnion cruciatum, Neg.—C. cruciatum,
Phyc. Brit., P1. 164.)

Fronds tufted, one or two inches higl, main branches sparindly and
irregularly branched, secondary branches short, borne in twos or fours
just below the nodes, always regularly opposite, and when in twos the
succeeding pairs at right angles to one another, below subdistant, at
the apex densely approximate and corymbose, pinnate with erect, alter-
nate, distichous branchlets; tetraspores cruciate, sessile, or shortly
stalked at the base of the secondary branches. . ‘

On wharves at low.water mark and on alg® in shallow water.

Red Hook, N. Y., Harvey; Orient, L. I.; Noank, Coun.; Wood’s Holl
and several locahtles in Vineyard Sound, W. G. F.; Europe.

Not common, but, on the other hand, not rare south of Cape Cod. It isa small aud
not very beautiful species when growing, but rather pretty when pressed. It is dis-
tinguished from the following species by its small sizo and sparingly braunched main
branches and by its tetrastichous, not distichous, secondary branches, whiclh are
densely approximate at the tips, so that in dried specimens the plant is rather pale
except at the tips. Cystocarps and antheridia have never becn found on our coast.
Crouan states that the cystocarps, which are rare, are large, rounded, and slightly
jobed. The branches of the present species, as well on our own shore as in Europe,
are beset with small cysts with oily contents—the Chytridium plumul® of Cohn., The
same parasite is also found on the branches of C. Pylaisei and C. plumula on the Now

England coast.

C. rLoocosuM, Ag. (C. floccosum, Phye. Brit.,, Pl. 81l.—Pterotham-
nion floccosum, N®eg.)

I‘ronds three to six inches long, capillary, main branches irregularly
and sparingly branched below, above with numerous alternatoe branches,
which give the tips of the frond a rhombic-ovoid outline, clothed throu gh-
out with short, simple, opposite, distichous, subulate, secondary branches;
tetraspores cruciate, sessile or on short stalks on the lower part of the
secondary branches. '
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On submerged alge.

- Bastport, Maine, W. G. F.; Portland, Maine, C. B. Fuller ; Glouces-
ter, Mass., Mrs. Bray and BMrs. Davis; South Boston, Dr. Durkee;
Northern Europe.

A beantiful and easily distinguished species, found only iu the colder waters of the
AtL’\rnt-ic, a variety occurring as far south as South Barbara, on the coast of California.
{[‘- is apparently not uucommon in spring from Boston northward, sometimes ocourring
0 company with C. Pylaiswi, It is rure, however, on the northern coast of Scotland.
It is casily distinguished from its allics in this latitude by tho simple, subulate, sce-
ondary branches with which the main branches are clothed throughout.

C. Pyraismr, Mont. (Wrangelia Pylaiswi, Ag. Sp.—OC. Pylaisei,
Ner, Am. Bor., Part II, Pl. 36 b.-—Pterothamnion Pylaisewi, Neg.)

Fronds three to six inches lorg, main branches alternately decom-
Pound, secondary branches short, rather stout, opposite, distichous,
Once or twice pinnate with short subulate ramuli; tetraspores cruciate,
Nessile on the ramuli; favelle binate on the upper branches.

On wharves and alg® below low-water mark. °

Orient, L. 1., Miss Booth; Wood’s Holl, Mass.; aud comwmou from
Nahant northward. )

A common species of the Atlantic coast from Boston northiward, but much less
8bundant southward., It is found early in the spring on wharves and washed ashore
‘“"ith other algw, but in the smumer it is ouly seen in a dwarfed and battered condi-
Yiou, It is sometimes found in company with C. dmericanum, and it is by no means
Deyoud o doubt that the two species are really distinet. In C. Pylaiswi the fila-
Wents are more robust, and the cells thewselves shorter and broader than in C.
A'llericmmm, the main branches are less decompound and spreading, and the apieal

Tanches aro more erect and compact. It is, however, in the secondary branches
that the difference is best seon.  In C. Pyluiswi they are short and thick, and tlhie ulti-
Mate divisious are broadly submlate. In C. Americanum they are long, slender, and
flexuous, Those who have only seen the typical forms of the two species would
Scarcely beliove that they were not very distinet species. The collector, howuver,
€Specially on our northern coast, often fiuds transitions between the two. At the time
the Nereis was written the cystocarpic fruit was unknown, and the species seemned to
‘_‘gardh to belong rather to the genns Wrungelia. 'The fruit, which is not uncoinmon
1 the gpring, is distinetly the sumne as in Callithamnion, and is a truo favella. The
“_lllhoridiu differ from those of C. corymboswn and its ullies. Instead of forming ses-
Bfle, hemispherical tufts on the iuternodes of the branches, 2s in the last-nnmed spe-
Cles, the antheridia of C. Pylaisei are in the form of rather loosely brauching tufts
nserted at the nodes of the secondary branches, and occupy tho position of the ulti-
ato brauches, rewinding one somewhat of the antheridia of €. greniferam, Menegh.,
figureq Ly Zenardini in Phycologia Adriaticn, Pl, 11, or the figure of C. polysper-
Mum in Phycologia Britunnica. As far as our observations go, the antheridia and
C¥ystoearps of the present species are on different individunls, The color, when dried,
8 usually somewhat brownish, and decidedly less rose-colored than in C. Americanum.

C. AMErIOANUM, Harv., Nercis Am. Bor., Part II, p. 238, Pl 36 a.
(Pterothamnion Americanum, Neg.)

Fronds three to six inches long, capillary, main branches alternately
mauy times branched, ultimate divisions plumose, secondary branches
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rather long and slender, opposite, in twos or occasionally in fours, gen-
erally distichous, widely spreading, once or twice pinnate, ultimate
divisions opposite or secund, long and slender; tetraspores cruciate,-
sessile on the upper side of the secondary branches; favelle binate.
Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 89.
On wharves and alga below low-water mark. Spring.

From New Jersey northward.

A common and very beautiful species, more abundant in Long Island Sound than
farther northward. It varies considerably in the compactness of the branching and
the tenuity of the cells, The specics with which it is likely to be confounded is
C. Pylaisi, as already indicated. The long and slender secondary branches are less
regularly placed than in some other species of the subgenus, and they are not always
distichous nor opposite, although that is generally the case. We have also seen &
specimen on which both tetraspores and cystocarps were found togethber.

C. PLUMULA, Lyngb., Phye. Brit., PL 242,

Fronds two to four inches long, main branches alternately decom-
pound, secondary branches opposite or in fours, distichous, short,
recurved, pectinate on the upper side with 1-3 pinnated branchlets;
tetraspores cruciate, shortly pedicellate on the branches.

On whavves and on shells in deep water.

Long Branch, N. J., Harvey ; Orient, L. 1., Miss Booth; on steamboat
wharf, Newport, R. L.; dredged in 8-10 fathoms, Gay Head, W. G. F.;
off Block Island, Professor Eaton.

A rare species on the American coast, and known in but few localities. It is found
occasionally on wharves just below low-water mark, but more frequently on shells in
from five to ten fathoms. It is tolerably abundant off the Devil’s Bridge, near Gay
Head, where it is found in company with Lomentaria rosea. It is one of the most easily
recognized species of the genus found on our coast. The branches arc beautifully
symetrical and distichous, two opposite branches being given oft from cach cell, or
occasionally there are four in a whorl, two being smaller than the others, The
branches are recurved and furnished on the upper side only with 1-3 pinnate

branchlets.

SuneeNnus PLEONOSPORIUM, Neg,

Fronds erect, pinnate, cortication wanting; antheridia cylindrical on
the upper branches; favells terminal, involucrate; tetraspores poly-
sporie,

C. BORRERI, Ag., Phye. Brit., P1. 159. . _

Fronds dicecious, densely tufted, monosiphonous, with a few rhizoidal
filaments at the base, filaments one to four inches long, capillary, main
branches several times pinnate, branches beset in lower part with
usually simple, elongated branchlets, distichously pinnate above, ulti-
mate ramifications broadly ovate or triangular in outline, branchlets
naked below; antheridia eylindrical ; tetraspores sessile on the upper
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branchlets, numerous, tripartite or polysporic; favell® terminal on
lateral branches, usually composed of several distinct lobes, furnished
.With an involucre by the growth of a few incurved accessory branches
below.

On wharves and Fuci.

New York, Harvey; New Haven, Professor Eaton; Newport ; Now
Bedford; Wood’s Holl; Europe.

Apparently rather a common species, especially on wharves and Fuci at low-water
mark, - The speoies is easily recognized, when in fruit, by the polysporic tetraspores
and by the favells, which are terminal, not lateral, as in the rest of our species, and
have g sort of involucre formed by the growth of accessory ramuli from the cells just
bolow the favells. When sterile the specics may be recognized by the regular,
broadly pinnate tips, at the end of nearly naked DLranches. We have found both poly-

-8pores and favell on American specimens ; and in spito of the fact that our plauts are
always more slendor than Luropean forms of the species, there can be almost no doubt
that wo have the true C. Borreri. Whether all the sterile forms referred by Ameri-
can hotanists to C. Borreri are correctly determined is doubtful. Some perhaps belong
Tather to C. roseum. The present specicsis placed by Bornot in the genus Corynospora,
becanse of the terminal and involcyrate favellm and polysporio tetraspores. As
W.l‘iters differ about the limits of Corynospora, we have kept the species in Callitham-
ion, although iu some respects it differs from the rest of the genus, and the young
Btages of the cystocarps remind one strougly of Spermothamnion. Tho frait is, how-
ever, a true favella. The number of spores in the polyspores in American specimens
rarely exceeds 8 or 10, whereas Nmgeli puts the number as high as 20-28 .in European
8pecimens. As usually found in early summor, the species is small and delicate, but
later it becomes conrse. Specimens collected as late as possible in the autumn are to

'bf5 desired, and the number of spores in a polyspore should be ascertained more defi-
hitely, In Contributiones ad Algologiam et Fungologiam, p. 44, Pl 23, Tig. 1,
Reingen describes and figures a Callithamnion Labradorense, which is said to have poly-
Spores—wliether a polysporic condition of C. floccosum or not can hardly be deter-
Mined from the description.

SuberENus EUCALLITHAMNION.

Fronds erect, cortications generally present; antheridia in tufts, either
on the nodes or internodes of the branchlets; tetraspores tripartite ;- fa-
Vellee usually binate, lateral. '

Sect. I. PENNATE.

Growth monopodial, fronds distichously pinnate, pinne alternate, corti-
Cations rudimentary or wanting. :

C. rosEuM, (Roth), Harvey. (. roseum, Phye. Brit., 1. 230.—Phle-
bothamnion roseum, Kiitz.)

Fronds capillary, two to four inches high, filaments diffusely branched
below, main branches slightly corticated, secondary branches long,
flexuous, distichously pinnate, pinng crowded at the ends of the branches,
long, spreading or slightly incurved ; antheridia in tufts on the nodes
of the branchlets; tetraspores tripartite, sessile on the branchlets; fa-
Velle binate on the upper branches.
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New York Harbor, Mr. A. R. Young; Wood’s Holl, Mass.

There must remain some doubt as to the correct determination of American speci-
meuns of the present species in the absence of fruit of any kind. Sterile specimens of’
C. roscum are likely to be mistaken for varicties of C. polyspermum or C. Borreri. In
C. polyspermum the pinnwm are short and subennal, so rhat the outline of the tips of the
branches is linear or oblong, while in C. roseum the pinnm, which are crowded at the
ends of the brauches are long, gradually diminishing in sizo towards the apex, so that
the plumose tips are pyramidal or broadly ovate in outline. The filaments of C. roscums
are finer and more nearly rose-colered than those of C. Borreri, and the pinnwm are less
regularly distichous. Furthermore, there are no polyspores in C. roscum, and the
favell® are not terminal and subinvolucrate as in C. Borreri. All threo of the species
above named are distinct from the species of the following group in their distichously
pinnate ramification, and all three are reddish, inclining to a Lrownish color, They
collapse when removed from the water, but are hardly gelatinous, althongh all adhere
well to paper in drying.

C. POLYSPERMUM, Ag. (C. polyspermum, Phyc. Brit., Pl. 231.—Phle-
bothamnion polyspermum, Kiitz.) _'

Fronds capillary, cortications wanting, two to three inches high, main
branches irregularly divided, with few secondary branches below, dis-
tichously pinnate above, branches linear or oblong in outline, simply
pinnate, pinna@ alternate, short, subequal, incurved, upper pinna some-
times pinnulate; tetraspores tripartite, sessile on the upper side of
branchlets ; favell® binate near the ends of the branches.

Hell Gate, N. Y.; Jackson Ferry, Harvey ; Europe.

The only localities for this species within our limits are the two given by Harvey.
Wo have seen Californian specimens collected by Mr. Cleveland near San Diego, hut
bave never found the plant on the New England coast. The species is rolated to
C. roseum and is distinguished from it by the short, subequal ultimate branches.

Sect., II. FRUTICOSA.

Growth sympodial, main axis and branches densely corticated : branch-

lets pectinate or pinnate; ultimate divisions alternate or secund.

C. TETRAGONUM, Ag. (C. tetragonum, Phyc. Brit., P1. 136.—C. bracki-
atum, Harv., L. ¢., P 13.— Dorythamnion tetragonum, Neg.)

Fronds moncecious, two to six inches high, coarse and spongy, shrub-
like, pjvramidal in outline, color dark purple, main filaments densely
corticated, smaller filaments monosiphonous; main axis peréurrent-,
attached by a disk, pinnate with long, undivided, alternate branches,
which are once or twice pinnate, the ultimate divisions beset on all sides
with short, stout, incurved, acutely pointed, fasciculate branchlets;
-cells stout, not much longer than broad; antheridia in tufts on the
upper internodes; tetraspores tripartite, sessile on the upper branch-
lets ; favelle binate. ,

Common on stones and algw below low-water mark.

Long Island Sound; Europe.
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Our most robust and coarsest species, not uncommon in Long Island Sound, but not
Jet recorded north of Cape Cod. The color is dark, and in the water almost black,
and the substanco is ratlier spongy, the plant not collapsing when removed from the
Water, as do most of the New England species of tho genus,

C. BamLeyr, Harv. (C. Baileyi, Harv., Ner. Am. Bor., Part 111, PL
85 b.—Dorythamnion Baileyi, Nweg.) PL XI, Figs. 1-2.

Fronds moncecious, two to four inches high, setaceous, shrab-like,
Pyramidal in outline, color purplish red, main filaments densely corti-
cated, the rest monosiphonous; main axis percurrent, attached by a
disk, pinnate with long, undivided, alternate branches, which are once
or twice pinnate, the ultimate divisions beset on all sides with rather
Slender, flexuous, recurved or incurved, fasciculate branches; cells
Several times longer than broad; tetraspores tripartite, sessile on the
per branchlets; antheridia in tufts on the upper internodes; favelle
binate,

Var, LAXA.

Cortications less marked than in the type, branchlets long and slen-
der, divisions widely spreading below, fastigiate at the apex.

On Zostera, stones, sponges, and algz below low-water mark.
~ Common from New Jersey to Cape Cod ; Boston Bay, Harvey; Port-
Iand, C. B. Fuller.

Asis suggested by Harvey in the Nereis Am. Bor., the present species is not only
"Very variable in habit, but it is also difficult to distinguish some of the forms from C.
fetragonum. We are inclined to believe that it would be better to consider the pres-
ent species ag o delicate form of C. tetragonum, in which the cells are longer and more
91°ndcr, the branchlots loss dense and robust, the color less inclined to blackish, and

© substance more delicate. If we are to unite Rhodomela subfusoa, R. gracilis, and
L. Rochei in ono species, as has been done Ly Agardh, with good reason as it scems, it
ould be equally correct to unite C. Baileyi and C. tetragonum, since the difference in
habig might result from variations of habitat and season. With us, the form here
Teferred to the typical C. Baileyi is more common than C. fetragonum, and is found on
“’hflrves, on Zostera, shells, and stones in rather warm waters and sheltered places,
Wwhile ¢, letragonum frequents places where thore is a current of water, or grows on
algm in gomowhat cxposed pools, The var. lara has & diffuse ramification and the
°“}'tlca.tions are not prominent, and we at one tirae supposed that it might be the .,

tetzi of the Noreis, as far as we could recollect the specimens of that species in the

arveyan Horbarium at Dublin. In such cases, however, it is ot safe to truss to

(g‘gs Momory, and in the present article we are unwilling to express an opinion about
ictzie,

Sect, III. Byssom.z.

Branching monopodial or dichotomous. cortications present at- the base,
Ultimate branches decompound, very delicate, usually ending in a hyaline
hair, -

0. BYSSOIDEUM, Arn. (C. byssoideum, Phye. Brit., Pl 262.—Phle-
bothamnion byssoides, Kiitz.— Pecilothamnion byssoideum, Nog.)
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Fronds globosely tufted, one to three inches high, filaments very del-
icate, slightly corticated at base, main branches many times divideds
secondary branches long and flexuous, pinnate with numerouns pinnately
compound branchlets; antheridia sessile in tufts at the nodes of the
branchlets ; tetraspores tripartite, sessile on the upper side of branchlets
favelle binate on the upper branches.

Var. UNILATERALE, Harv.

Frounds small and very delicate, branches and branchlets often sccund.

Var., FASTIGIATUM, Harv.

Branches fastigiate, the lesser ones densely ramulose at the tips.

Var. WALTERSII, Harv,

Upper branches distichously compound-pinnate, branchlets patent.

On Zostera and different alge.’

Common in Long Island Sound ; Gloucester, Mass.

The forms which have been referred on our coast to C. byssoideum and C. corym-
bosum are hopelessly confused. Although as described Ly algologists the two spe-
cies ave sufficiently distinct, in practice it is difficnlt to say where one begins and
the other ends. According to the looks, the ramification of the upper branches i8
dichotomous in C. corymbosum, whereas it is always alternately pinnate in C. by yjssoidenn.
In solne of the forms of the last-named species, however, the tips are corymbose and
the cells of the axis are short and zigzag to such a degree that the tips at least appear
to be dichotomous. Of thoe two species in question, C. corymbosum is the less delicate
and gelatinous, and is not so decidedly rose colored as C. byssoideum,but, as far as our
present information goes, although in its typical form C. byssoideum is not only com-
mon—apparently more common than in Europe—but also easily recognizable, its ex-
treme forms are not sufficiently well known. The Kiitzingian method would be to
split the species up into four or five new species. According to Crouan and Bornet,
this species has seirospores. :

C CORYMBOSUM, (Engl. Bot.) Lyngb. (0 corymbosum, Phyec. Brit., PL

; Etudes Phycol., Pls. 32-35.—Pacilothammion cor ymbosum, Neog.)

’ FrOnds tufted, two to three inches high; filaments very delicate, cor-
tications wanting excopt at base, main branches several times pinnately
or irregularly divided, secondary bmnches pinnate with dichotomously-

multifid, fastigiate branches which end in hyaline hairs; tetraspores
tripartite sessile at the nodes of the branchlets, occupying the place of
an ultimate branchlet; antheridia in tufts, sessile on. the upper inter-
nodes; favells binate on the upper part of the branches.

Var. SEQUNDATUM, Harv.

Lesser branches frequently secund, ultimate branchlets irregular,
scarcely corymbose.

On Zostera.

Halifax, Boston Bay, New London, Providence, Harvey. The var‘

secundatum, Massachusetts Bay, Greenport, Harvey.
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Wo have only quoted the localitics given by Harvey, although we have found what

%o take to be C. corymbosum at Nowport, Wood’s Holl, and in considerable abundance
at Nahant, always growing on Zoslera. An examination of the different published ox-.
Siceats of Kuropean writers would lead one to think that several different species had
been included under the name of C. corymbosum. One might doubt whether the form
of Crouan, No. 139, and Areschoug, No. 15, belong to the same species. At Nahant the
same form ocours as that distributed by Frencl algologists.

C. DrerzLz, Hooper.

“ Fronds capillary, pellucidly-articulate nearly to the base, the lower
part percurrent, distichously-pinnate, stem veiny, branches alternate,
simple, set at each node with short, alternate, subsimple or pinnato:
dichotomous plumules, and often terminated by a dense fascicle of
ramuli, rachides zigzag; articulations of the stem six or eight times,
of the rachides three or four times, of the ramuli eight or ten times as
long ag broad ; apices subattenuate, obtuse, or subacute; tetraspores
el]iptical, tripartite, solitary on the uppermost ramuli.” (Ner. Am. Bor.,

Part 11, p. 236.)
Greenport, Mrs. Dictz. .

thO“}y known through the description given by Harvey in the Nereis. Hagvey states
“ant l.t is related to C. corymbosum and C. versicolor. The specimens referred to Wood's
oll in Proc. Am, Acad., 1875, p. 376, were probably incorrectly determined.

SunGenus SEIROSPORA, Harv.

Fronds erect, main branches corticated; antheridia in tufts on the
outer side of short branches; tetraspores tripartite; bispores and seiro-
SDores present; cystocarps destitute of enveloping jelly.

C.sErrospERMUM, Griff.  (Seirospora Griffithsiana, Harv., Phyc. Brit.,
PL. 21— Phiebothamnion seirospermum, Kiitz.—C. versicolor, var. seiro-
Spermum, Harv., in Hooker’s Journ. Bot. ; Peecilothammon seirospermun,
Nag,) '

) Fronds dicecious, capillary, two to six inches high, pyramidal in out-

llna, main axis percurrent, pinnate with alternate, undivided, lateral,
bf‘an(Bhes, which bear secondary branches beset with delicate, erect,
dlcho’como-multiﬁed, corymbose branches, main branches corticated,
Smaller branches monosiphonous and byssoid; antheridia in tufts on
the outside of short branchlets; tetraspores tripartite, sessile on the
Upper branchlets, sometimes replaced by bispores; seirospores oval, in
Moniliform tufts at the ends of the branches; cystocarps composed of
radiating chains of spores without gelatinous envelope (Bornet.)

On Zostera, shells, and stones below low-water mark.

Common throughout Long Island Sound; Salem, Mass., ﬁarvey-
8. Miss. 59—
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One of the commonest and most beautiful of the genus south of Cape Cod, but only
known in one locality north of the Cape. It is often brought up on fishermen’s nets,
and, as a rule, inhabits deeper water than most of the genus. It often attains the
hoight of four or five inches, and is broadly pyramidal in outline. The main branches
are rather stout and distinctly corticated, but the ultimate ramifications are very soft
and flaccid. With us seirosporic specimens are very common, making the species
easily distingunishable, but no form of tetraspore or bispore has been observed on Ameri-
can specimens. According to Bornet, tetraspores, bispores, and seirospores sometimes
occur on the same individual. From a comparison of our plant with authentic Eu-
ropean specimens there can be no doubt of the specific identity of the two. Aceept-
ing the account of the cystocarps given by Bornet, it is éxtremely doubtful whether
the species should be kept in the present genus, and perhaps the genus Seirospora
should be restored, not, however, as originally adopted by Harvey.

SPECIES INQUIRENDZ.

C. TENUE, Harv., Ner. Am. Bor., Part III, p. 130. (Grifiithsia tenuis,
Ag.)

“ Iilaments tufted, ultra-capillary, irregularly much branched, diffuse,
flexuous, the branches and their divisions very generally secund, spring-
ing from the middle of the internodes; ramuli few and distant, patent,
filiform, beset toward the attenuated apices with whorls of minute bys-
soid fibers; articulations cylindrical, those of the branches 4-6 times,
those of the ramuli 3-4 times as long as broad, and gradually shOrté;‘
towards the extremities.” '

Beesley’s Point, N, J., Harvey.

Two specimens which can probably be referred to the present species havo been re-
ceived from Nantucket, one presented by Mrs. Lusk, the other by Mr. Collins, In the
absenco of fruit the genus cannot be dotermiuned. Niegeli, in Beitriige zur Morphologie
und Systematik der Ceramices, says that the tetraspores are terminal on a single-celled
pedicel. According to Harvey, the species is distinguished Ly the branches, which are
all given off from the middle of the internodes of the branches of the preceding grade.
Niegeli says that this species has normal branches like those of Grifithsia barbata, and
he regards thosoe given off from the internodes as adventive branches.

C. TocworTONIENSIS, Harv, MSS., fide Bailey.

Providence, Bailey ; Warwick, Hunt.

As far a8 we know, this species, mentioned by S. 'T. Oluey in his List of Rhode Island
Plants, fortunately for printers and the throats of American algologists, has never been
described.

GRIFFITHSIA, Ag.
(Named in honor of Mrs. Grifiths, of Torquay.)

Fronds filiform, monosiphonous, without cortications, dichotomously
branching, branches of two kinds, the vegetative of indeterminate, the .
fructiferous of determinate growth ; antheridia sessile and covering the
upper surface of the terminal cells in tufted whorls at the nodes, or i
densely whorled pyramidal tufts on involucrate branches; tetraspores
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tripartite, clustered in involucrate whorls at the nodes or on the inner
side of short fascicled branches; cystocarps (favell®) involucrate.

A beautiful genus,' comprising between 30 and 40 species, but only represented on
our Eastern coast by a single species and on the Western coast by two doubtfully
dcetermined species. ‘The genus is distingnished from Callithamnion by the involucrate
Tavelles and by the disposition of the tetraspores, As we have Spermothamnion sepa-
Tated from Callithamnion in consequence of the absence of the gelatinous envelope
found in true favellm, 8o we have Bornetia separated in a similar way from Grifithsia.
The genus can generally be recognized at sight by the rather large but very delicate
¢¥lindrica), oval, or, at times, globose cells, which do not bear immersion in fresh
Water even for a short time, and by the branching, which is dichotomous or a modifi-
tation of the dichotomous type. The accurate specific dctermination from sterile speci-
mens alone is generally impossible, so great is the resemblance of the fronds in the
different species. The antheridia vary very much in the different species. In our
Ouly species they are sessile on the upper half of the globose terminal cells; in G. coral-
ling they surround the nodes in tufts; and in G. sctacea they are in dense approximate
f"hOl‘lS, attached to the inner side of incurved branchlets. The tetraspores also vary
In the different species. In G. Bornctiana and G. corallina they are in whorls at the
0odes, and are attached to the inner side of short simple branches, which form a whorl
around the node. In G. setaces the tetraspores occupy a position which corresponds to
Wat of tho autheridia. The favells are alsways truly involucrate and, as far as is

hown, terminal, in our species occupying the place of a suppressed dichotomy. The
de\'clopment of the procarp of C. corallina has been fully studied by Janczewski. In
that species he found two trichogynes to each carpogenic system, as is also the case in
t,° genus Ceramium. A non-sexual mode of propagation, by means of cells which
81¥e off root-like processes, has been described by Janczewski in G. coralling, and a
Similar process takes place in G, Bornetiana.

G. BORNETIANA, Farlow. (@. corallina # Harv., Ner. Am. Bor., Part
11, p. 228, non Agardh.—G. globulifera, Kiitz., Tab. Phye., Vol. XII,
Pl 30.—¢. globifera, J. Ag. in part.—@. Bornetiana, Proc. Am. Acad.,
1877,

- Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 88.

Fronds dicecious and dimorphous. f

MALE pLANT.—Globosely tufted, one to three inches high; filaments -
Tepeatedly dichotomous; lower cells cylindrical-obovoid, several times
longer than broad, becoming shorter and broader above; terminal cells
ﬁb%se-pyriform; antheridia sessile, densely covering the upper half of
terminal cell. Pl X, Fig. 4.

FEMALE PLANT.—Two to five inches high, loosely tufted, filaments re-
Peatediy dichotomous; lower cells cylindrical-obovoid, becoming broadly
byriform above and then gradually diminishing in size toward the tip;
favella solitary on the upper part of the superior cells; cells of involucre
10-2¢, unicellular, club-shaped, somewhat incurved. PL XI, Fig. 3.

TETRASPORIO PLANT.—More slender than the female plant; tetra-
Spores tripartite, densely clustered around the nodes of special branches;
cells of iuvolucre short and suberect. Pl X, Fig. 5,

On wharves, sponges, shells, and occasionally on Zostera.
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Coﬁxmon from Nantucket southward.

A summer plant which attains perfection during the month of July, disappearing
later in the summer. It is sometimes found washed ashore in large quantities after 3
storm. The species has been known for some time, but until recently it has passed
for a form of G. corali{na, a species common in Europe. It differs from that species in
several respects. The antheridia form a sort of cap over the top of the terminal
colls of the male plant, which is considerably smaller than the female plant and has 3
different habit, in consequence of which it was called a variety, var. globifera, by Har-
vey. The female and tetrasporic plants more closely resemble the trae G. coralling.
They do not end in large globose cells, as in the male plant, but the largest cells are
Delow the tip, which is tapering and acute. When the totrasporic plant has nurrower
and more acute cells than usual it constitutes the var. tenuis of the Nereis. Tho slen-
derest specimens, however, are usually sterile. In the structure of the procarp this
species differs considerably from G. corallina as described by Junczewski. There'is
only one trichogyne instead of two, as in the last-named spocies. The procarp begins
by the growth of a hemispherical cell at the upper part of an articulation. The cell is

then divided into two parts by a partition parallel to the base. It is from the lower

cell thus formed that the involucre is formed, and from the upper arise the carpogenic
cells in the following way: By usually four oblique partitions there are formed four
external hemispherical cells and a central pyramidal cell with a broad base. By sub-
sequent division of one of the hemispherical cells, generally of the one lying nearest -
the axis of the plant, there is cut off a cell whick divides into three smaller granular
cells, the upper of which growsinto a trichogyne. The spores are formed by the sub-
sequent growth of the other three hemispherical cells. There are two sets of hair-like
organs which arise from the upper border of the cells in this species; one set is short
and granular, consisting of a cuboidal basal cell with short corymbose filaments;
the other set ocenpies a similar position, but the hairs are long and hyaline, consist-
ing of a long basal cell, which bears at its apex a whorl of three or more cells, which
in turn bear other whorls, the whole hair being several times compound.

HALURUS, Kiitz.
(From al¢, salt, and ovpa, a tail.)

Fronds monosiphonous, branching, beset throughout with short, ap-
proximate, incurved, di-trichotomous, whorled, secondary branches ; tet-
raspores tripartite, attached to the inner side of special branéhes,
arranged in whorls one above another; antheridia in similar position,

forming closely verticillate tufts; favellee terminal on short branches.

A genus composed of one, or according to some writers two, species, separated from
Griffithsia principally by the character of the frond.

H. EQUISETIFOLIUS, Kiitz. (Grifithsia equisetifolia, Ag.; Phyc. Brit.,

P 67.)

Fronds four to eight inches long, arising from a disk, irregularly
branching, secondary branches trichotomous below, dichotomous above,
much incurved, densely covering the branches, rhizoidal descending fila-
ments given off from some of the lower branches.

Brooklyn, N, Y.?

A plant resembling a Cladostephus, except that its color is n dirty red. The species
is very doubtfully known on our coast. It is mentioned in the Nereis us having been
sent to Harvey by Mr. Hooper, of Brooklyn, but there is no definite information as to
the locality where the plant was collected.
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PTILOTA, Ag.

(From nriwrog, feathered,)

' Fronds compressed, ancipital, decompound, branches distichous, pec-
tinate-pinnate, composed of a ronosiphonous piunate axis of larger
Quadrate cells and a cortex of smaller cells; antheridia terminal on
short corymbose branches; tetraspores tripartite; cystocarps (favellae)
t‘/ell‘miuaml on the branches, usually involuecrate.

Au easily recognized genus, comprising about twenty species, of a deep red or red-
dish-browy color, only scantily represented on our coast, but represented on the Cali-
fornian ¢oast by a number of beautiful species. The genus reaches its greatest develop-
meut in Australia. The growth is by an apical coll, from which arises & monosi-
Plionous axis of indefinite growth and short secondary branches. The origin of the
Corticationy has been fully explained by Niwsgeli in Die neuern Algensysteme, page 206,

@ monosiphonous axis is clearly seen on holding specimens up to the light, and is
3lso visible at the growing tips where the cortications are wanting., The cortications
Q0 not form o true solid tissue, but rather, as shown by Niegeli, densely interwoven
br&nchi{lg filaments. A detailed account of the development of the frond in different
Sbecies iy given by Cramer in Physiologisch-systomatische Untersuchungen itber die
C_‘"amiaceen. The development of the procarp is given by Bornet in Notes Algolo-
Ign'(l“es; page 15. The position of the tetraspores is variable, apd serves as a gpecifio

ark, .

P. ELEGANS, Bonnem. (Ptilota sericea, Harv., Phye. Brit., Pl 191.—
2, » plumosa, var, tenuissima, Ag.) \'

Fronds brownish red, three to six inches high, main branches fili-
f(’Pm, irregularly branching, secondary branches compressed, closely pin-
hate; with opposite pinnate branchlets, ultimate divisions without corti-
Cation; favells terminal on the branches, irregularly lobed, naked or
With a short involucre; tetraspores solitary on the ends of the branch-
lets, at first tripartite, becoming polysporie.

On the under side of rocks between tide-marks and on shells and alg®
In deep water.

Throughout our whole limit; Europe,

A much more delicate species than the next, and recognized at once by the fact that

© Younger parts of the branches are without cortications, whereas in the next species

© cortications extend nearly to the apex. It also differsin the position of the tetra~
SPores, and the favellw are usually naked, while in the following species they are sur-
Tounded and almost concealed by a well-marked involucre. The usual color is a gray-
lsh'bla.ck, but in fading it often becomes pinkish. North of Cape Cod the species is
Usually found clinging to the under surfaces of rocks at low~water mark, in company
:Ylth Ceramium Hooperi, Rhodochorton Rothii, and Sphacelaria radicans, In such situg-
1008 the specimens are small, At Newport and Gay Head the plant attains a much
ATger size, and is abundantly washed ashore from deep water,

P. SERRATA, Kiitz,
Fronds dark red, three to six inches long, compressed, ancipital, de-
compound'Pinnate, pinnge opposite, one pinna being short, undivided,
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straight or falcate, sharply serrate, especially on the lower side, and the
opposing pinna pinnately divided or compound; pinns nearly at right
angles to the axis, apices acute ; tetraspores borne in dense ellipsoidal
cluster either at the ends of the simple pinne or on the serrations and
tips of the compound pinns; tetrasporic masses interspersed with mono-
siphonous incurved branches; favelle in similar position to the tetra-
spores, nearly concealed by the large, incurved, usually serrate divisions
of the involucre. ’ "
On algw, especially on stems of Laminaria, below low-water mark.

- Common north of Boston; Thimble Islands, near New Haven, and
dredged off Block Island, Prof. Eaton.

A common and characteristic alga of our northern coast, extending through Green-
land to the northern coast of Europe, and also found in the North Pacific. The present
species, together with Euthora cristata and Delesseria einuosa, form the greater part of
the specimens collected for ornamental purposcs by ladies on the Northern New England
coast. P. serrata, when dried, is usually very dark colored, unless it has previously
been soaked for some time in fresh water, and it does not adhere well to paper unless
under considerable pressure. It cannot be mistaken for any other species growing on
cur coast. Whether it is a variety of P. plumosa is a question about which writers do
not agree, but, although in this connection our form has been kept as a distinct spe-
- cies, it is highly probable that it is really nothing more than a coarser northern form
of P, plumosa. The typical form of P. plumosa is certainly unknown in New England.
The type is more slender, and the pinnm are pectinate, not serrate. The position of
the fruit is the same, the principal difference being in the more strongly marked in-
volucre of the favelle and in the tetraspores, which are borne on densely fastigiate
branches, which have no cortications, and some of which are incurved and project
beyond the general sporiferous mass. In P, plumosa the tetraspores are also borne on
the tips of monosiphonous Lranches, but they are not densely conglomerate, nor are
the projecting incurved ramuli prominent. The present species is very rare south
of Cape Cod, being known in only two localities and in a much reduced form.

- CERAMIUM, Lyngb.

(From «epaptov, a small pitcher. )

Fronds filiform, dichotomous or occasionally subpinnate, monosipho-
.nous, composed of a series of large ovate or quadrate cells, with bands of
small corticating cells at the nodes, and in some species also extending
over the internodes; antheridia forming sessile patches on the upper
branches; tetraspores tripartite, formed from the corticating cells;
cystocarps (favelle) sessile at the nodes, usually involucrate.

A universally diffused and easily recognized genus, of which, however, the specics
are by no means easily recognized. The genusis distinguished by the monosiphonous,
dichotomous frond, with bands of small corticating cells ut the nodes, or, in some cases,
covering the internodes as well. Tho tips of the filaments are forked and usually de-
cidedly inenrved, whence the generic name is derived. The apical growth and forma-
tion of the cortex is fully detailed by Namgeli and Cramer in Pflanzenphysiologische
Untersuchugen, Part IV. The procarp in Ceramium is furnished with two trichogynes
and a single carpogenic cell formed from the cortical cells on the convex side of the
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tips of the branches. The genus has been split up into a number of different gonera

by Kiitzing, but by most writers his divisions are only accepted as subgenera. Sterile

speciinens are not easily determined and it is always desirable to have tetrasporic

Plants. Although we have an abundance of the genus on our coast, the number of
8pecies is comparatively small, and the group of gpecies having spines at the nodes is,

as far as is known, quite wanting,.

~ SEct. 1. Fronds without spines, cortical cells decurrent from the nodes aow.i'
more or less completely covering the internodes.

C. RUBRUNM, Ag. (C.rubrum, Phye. Brit., Pl. 181.)

Fronds robust, dichotomous, subfastigiate, branches erect, apices in-
curved or forcipate, nodes contracted below; tetraspores in irregular
series at the nodes, immersed ; favellw lateral, solitary, with a short in-
volucre.

Var, PROLIFERUNM, Ag. (C. botryocarpum, Phyc. Brit., Pl. 215.)

" Fronds beset on all sides with numerous, lateral, simple or forked
branchlets.

Var. SECUNDATUM, Ag.

Branchlets generally secund.

Var. sQUARROSUM, Harv. , _

Fronds small, regularly dichotomous, fastigiate, with very few, short,
lateral branchlets, lower divisions distant, spreading, upper divisions
?lose together, widely spreading, apices often revolute.

Everywhere common; var. squarrosum on Zostera, Massachusetts Bay.

A nbiquitous and variable species, of which we have enumerated only the principal
ft.n‘ms. The typical form is easily recognized, and the same is true of most of the va-
Tieties, The var. decurrens has the internodes partly naked, especially in the upper
DPart. The var, decurrens of the Nereis is referred by Agardh to the next speoies,
and is distingnished from the true var. decurrens of C. rubrum, which has immersed
Fetra.spoms, Dby the large totraspores arranged in a regular circle at the nodes and pro-
Jecting decidedly above the surface.

C. cironNATUM, Kiitz.

Fronds setaceous, dichotomous, fastigiate, divisions erect, patent,
apices forcipate, internodes partly corticated by the cells which are de-
current from the nodes; tetraspores large, projecting in a ring around
the upper nodes. '

Glencove, L. I, Mr. Young ; Dartmouth, Mass., Miss Ingraham ; Mag-
holia, Mass., Mrs. Bray.

B ‘;\gnrdh, in his Epicrisis, refors to the present species tho C. decurrens of Harvey (Phye.
ant-, Pl. 276), which in the Nereis Am. Bor., is made a variety of C. rubrum. There is
var. decurrens of C. rubrum which is admitted by Agardh, which, if we understand
correctly, lias small immersed totraspores. This form occurs also with us, but we .
nnve n(.) notos as to the locality. To the present species we refer forms in which the
PPer internades are searcely corticated at all and in which the large, projecting tet-
raspores are in o single ring at the upper nodes.



136" REPORT OF COMMISSIONER OF FISH ANDP FISHERIES.

- SEOT. II. Fronds without spines, cortical cells confined to a definitely lim-
ited band round the nodes, the internodes diaphanous.

C. D1APHANUM, Roth; Phye. Brit., Pl. 193 .

Fronds brownish red, filaments two to four inches high, loosely tufted,
-main branches setaceous, rather stout, distantly forking, beset with short,
lateral, dichotomous branchlets, apices incurved ; tetraspores immersed,
in whorls at the nodes; favell® lateral, involucrate.

Nahant, New Bedford, Mass.; Providence, R. I.; New York Bay,
Harvey; Europe; California.

The localities given are quoted from the Nereis. As far ns our own experience gocs,
the present species is of very infrequent occurrence on the New England coast,
although we have specimons collected at Lynn, Mass., and others from the vicinity
of New York, collected by Mr. A. R. Young, which may possibly be referred to C. dia-
phanum. In almost all cases the C. diaphanum of American collectors is tho: €. sirictum
of the Phycologia Britannica species closely related to the present, and agreeing with
it in the fructification, but differing in ramification. C. diaphanum has rather stout
leading branches, which aroe beset with secondary dichotomous branches which are
alternately given off from the main branches, and whicli are much finer than the main
branches, the tips being capillary. The general outline of the froud is pyramidal, and
that of the principal branches and their ramifications is oval-clongated. In C.
strictum there are no leading branches, but the filaments are of a pretty nearly uni-
form diameter, regularly dichotomous throughout, and form globose tufts, Both
species differ from our other species, except C. Hooperi, In being of a brownish-purple
rather than of a distinctly rose-colored tint, and both adhere closely to paper in drying.

C. sTRICTUM, (Kiitz.) Harv. (C. strictum, Phyc. Brit., Pl. 334.—Gon-
groceras strictum, Kiitz.)

Fronds brownish red, filaments capillary, two to six inches high,
densely tufted, branches uniformly dichotomous throughout, divisions
erect, fastigiate above, apices forcipate ; tetraspores immersed, whorled
at the nodes. ’

On Zostera and other marine plants.

Common from New York to Cape Cod.

" This species forms large tufts at the base of Zostera in warm, shallow Days, and is
often in company with Polysiphonia Olneyi. In the Little Harbor at Wood’s Holl it
is found in large quantities, after a heavy blow, lying unattached on the mud, just
below low-water mark,

C. HoorERy, Harv. (C. Hooperi, Harv., Ner. Am. Bor., Part II,
P. 214.—C. Deslongchampsii, Farlow, in Report U. 8. Figsh Comm., 1875.)

Fronds dark purple, one to four inches high, filaments procumbent
and densely interwoven at base, above dichotomous, with short, erect,
irregularly placed lateral branches, apices straight, erect, cortical cells
forming a sharply defined band at the nodes, axile cells short above,
becoming twice as long as broad below; rhizoidal filaments unilateral,
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single at the nodes, numerous, usually unicellular, often ending in irreg-
ular disks; tetraspores in a circle at the nodes, immersed in the cor-
tical cells; favelle?

Forming tufts on mud-covered rocks at low tide.

New Haven, Prof. Eaton; near New York, Mr. Young; Newport,
R. I.; common from Nahant to Bastport.

This species is not, as Harvey and Agardh supposed, very distinct, but, on the con-
trary, can scarcely bo distinguished from C. Deslongchampsii, except in the tetraspores,
which are immersed, not projecting as in that specios. Both species inhabit similar
localities, both are deep purple in color, are procumbent at the base, and have numeors
ous rhizoids; the branching and erect tips are the same'in both, Furthermore, as it
occurs with us, C. Hooperi not unfrequently bears preoisely such irregular Dotryoidal
Masses as aro found on C. Deslongchampsii in Europe, and which are figured in the Phy-
cologia Britannica. Harvey,aswellas Niegeli and Cramer, doubts whether these masses
are really favollw, and, judging from American specimens, they are more probably
Wonstrosities. In one case we found the distortions on a specimen bearing tetraspores,
and Nwmgeli and Cramer have observed s similar case, a presumption against the
fﬂvelloid nature of the swellings. Fully-matured tetraspores are to be desired, snd
it may be that they will be found to be prominent, as in C. Deslongchampsii, in which
case the validity of the species would be more than doubtful.

C. FAsTIGIATUM, Harv., Phyec. Brit., PL 255.

Fronds lake-red, densely tufted, two to five inches high, filaments
¢apillary, dichotomous throughout, divisions erect, level-topped, apices
erect or slightly incurved ; tetraspores secund on the outer side of the
branches, prominent;; favelle small, lateral, with a short involucre.

On Zostera. ' '

Massachusetts Bay; Greenport; Newport; Long Branch, Harvey.

This spocies is at present o puzzle. In American herbaria one frequently finds speci-
ens Jabelled C. fastigiatum, aud some speciinens bear Harvey’s own handwriting.

nfortunatoly, the specios is persistently sterile, for we have only twice found
tet}‘avspores in what seemed to be this species, and sterile specimens are hardly suf-

cient for dotermination in the genus Ceramium. What was apparently considered by
Harvey to be his C. fastigiatum is common south of Cape Cod and forms boautifal tufts
on Zosterq, The color s o lake-red, the lllaments axe all capillary and regularly dichot-
Owmous, the upper segmeénts being level-topped, so that when spread on paper the
8pecios has a regular outline. The apices are erect, not rolled inwards at the tip, and
short rhizoidal processes are given off from some of the nodes, Harvey states that
the tetraspores are prominent and secund on the outer edge of the brauches, while
Agardh says thoy are whorled at the nodes. Iu one specimen we found them as de-
Scribed by Harvey. It must be admitted that when sterile the species approaches
t0o near C, tenuisgimum, and it is much to De desired that a large set of fruiting speci~
miens be examined to sottle the disputed question of the tetraspores. C. fastigiatum is
& species apparently not well known to continental botanists, who seem to have at
times included it in other species without reference to British specimens. With us it
18 common, although, considering that there may be a doubt about the determination,
W0 have only quoted the localities given by Harvey. By Agardh C. fastigiatum is con-
;‘ldered closoly related to C. Deslongchampsii, but judging by Harvegan specimens,
both from Ireland and New England, we can hardly think that the two speoics are
lmmediately related.
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C. coryMBOSUM, Ag.

“Fronds capillary, rather regularly decompound-dichotomous, branches
erecto-patent, corymbose, fastigiate, apices forcipate, lower joints four to
five times longer than broad, upper joints subequal; tetraspores naked,
emergent, secund on the outer side of the branches, lower portion rest-
ing on the cortical layer.,” (Agardh, Epicrisis, p. 93.)

Atlantic coast of North America. .

This species is said by Agardh to resemble C. fasiigiatum in its rawifications, but
with more expanded branches, and to differ in having a violet color and a different ar-
rangement of she totraspores. From this it would appear that the two species are
practically distinguished by the different position of the tetraspores. With regard to
their position in C. fastigiatum, as has already been said, Agardh and Harvey do not

agree.

C. TENvulssiMUM, (Lyngb.) Ag.

Fronds rosy-red, two to four inches high, densely tufted; capillary,
decompound-dichotomous, branches erect, patent, apices foreipate; tet-
raspores borne on the swollen nodes, usually on the outer side, often
several together; favelle lateral, involucrate.

Var. ARACHNOIDEUM, Ag.

Fronds more slender than in the type, tetraspores exserted, secund
on the outer side of the branches, solitary or several together.

Var. PATENTISSIMUM, Harv.

Fronds small, dichotomies distant and patent, the branches ending in
dichotomo-multifid, divaricating, corymboso-fastigiate branchlets.

On Zostera and algm,

Common in Long Island Sound; Gloucester, Mass., Mrs. Davis;
Turope.

The present species, according to Agardh, includes the C. nodosum of the Phycologia -
Britannica, but Harvey’s plate certainly does not correctly represent the tetraspores of
the typical form of the specics. In the type tho nodes are swollen, especially on the
uypper margin, aud the rather large tetraspores project beyond the cortical cells,
usually on the outer side of the node, and there are frequently from two to four together.
In the var. arachnoideum thoe tetraspores become almost naked, being only slightly
covered by the cortical cells in their lower part, The var. patentissimum of Harvoy has
a somowhat different ramitication from the type. It must be admitted that the limite
of C. tenuissimum are not well marked, and jt may Dbe that in the present cass we
have confused two distinet species.

C. Carr1-Cornwy, (Reinsch). (Hormoceras Capri-Cornu, Reinsch, Con-
trib. ad Alg. et Fung., p. 57, Pl. 47.—C. Youngii, Farlow, Rept. U. 8. Fish
Comm., 1875.)

Fronds brownish purple, one to three inches high, filaments setaceous,

repeatedly dichotomous, divisions erecto-patent, ultimate divisions sub-
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fastigiate, apices much incurved, branches Deset throughout with very
short incurved or recurved branchlets, cells in upper part scarcely as
long as broad, two to three times as long below, corticating cells form-
ing a sharply defined band at the nodes; tetraspores and favell®?

In eight feet of water.

Canarsie, L. I, Mr. A. R. Young.

This curious species has unfortunately never been found in froit. We have only
sedn three specimens, which were all collected by Mr. Young. The largest was about
three inches high and the filaments were coarser than those of C. diaphanum and C.
strictum. It is oasily recognized by the numerous short incurved Lranchlets which
arise singly or in twos ‘and threes at the nodes. It is possible that a largoe series of
8pecimons would have shown that the present is a form of some other species, but
when received from Mr. Young in 1875 it seemed so distinet that the name C. Youngii
Was given to it, and under that name it was mentioned in the Report of the U.S. Fish
Commission for 1875, but without any description. The Hormoceras Capri-Cornu of
Reingch, from Anticosti, judging from the plate and description in the Contributiones,
Published in 1874-'75, is apparently the same as C. Youngii, and the name of Reinsch
has the priority.

SusorpeEr SPYRIDIEZ.

Fronds filiform, monosiphonous, formed of longer branching filaments
of indeterminate growth, from which are given off short, simple branches
of determinate growth, cells of main filaments corticated throughout,
the secondary branches corticated only at the nodes; antheridia borne
on the secondary branches, arising from the nodes and finally covering
the internodes; tetraspores tripartite, borne at the nodes of secondary
branches ; cystocarps subterminal on the branches, consisting of obovate
lasses of spores in dense whorls around the central cell, with a pericarp
formed of monosiphonous filaments packed together in a gelatinous
Substance. '

An order consisting of a single genus and a small number of species, most of which
are tropical. The systematio position of the order is a matter of dispute. The fronds
Tesemble closely those of the Ceramice, as do also the tetraspores, but the cystocarps
a18 peculiar and not closely related to those of any other order. A section of the ma-
ture fruit, which is usually either two or three parted, shows a monosiphonous axis,
g‘mund the upper colls of which the spores are arranged in irregularly whorled groups.

he whole is surrounded by & wall, which is formed by the union, by means of a jelly,
of the elongated tips of subdichotomous filaments which arise from the cortical cells
of the nodes just below the sporiferous cells, The antheridia are first formed at the
Rodes, but soon extend over the internodes for a considerable distance. The devel-
Opment of the frond is fully given by Cramer, L. o. In the Nereis the order is placed’

8ext to Ceramiacew, and in the Epierisis of Agardh between tho Dumontiacee and the
Areschougien,
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SPYRIDIA, Harv.

“(From 6rvpes, a basgket,)

" Characters those of the genus.

S. FILAMENTOSA, Harv., Phye. Brit., Pl. 46. PL X, Fig. 1, and P1. XTI,
Fig. 2. ‘

Fronds filamentous, in expanded tufts four to eight inches high,
branches irregularly placed, spreading, repeatedly divided, secondary
branches subequal, spirally inserted, ending in a mucronate tip com-
posed of two of three hyaline cells; tetraspores tripartite, sessile at
the nodes of branchlets, solitary or clustered; cystocarps two or three
lobed.

Var. REFRACTA, Harv., Ner. Am. Bor., Part III, Pl. 34 a.

Frouds robust, subdichotomous, the branches naked, divaricating, with
very wide axils, arched, the terminal ones frequently revolute.

On Zostera, wharves, and mud below low-water mark.

Common from Cape Cod southward; Massachusetts Bay, Harvey;

most warm seas.

Rather a beautiful species when growing, but which becomes brownish in drying and
does not adhere very well to paper. It does not collapse when removed irom the
water, but remains covered with drops which adhere to the branchlets. The branches,
although rather coarse, are brittle. The species is more common in Long Island Sound
than in Europe, certainly than on the Atlantic const. It may be recognized under the
microscope by the monosiphonous corticated branches and hyaline Lranchlets, corti-
cated only at the nodes and with a mucronate tip. The antheridia, of which, so far
as we know, no description has hitherto been given, surround the branchlets, covering
soveral cells near the base. They arise from divisions of the cortical cells, which form
closely packed, short filaments, and extend over the internodes, those from the differ-
ent nodes becoming confluent. The individuals which bear the cystocarps are distinct
from those which bear the antheridia, and may be recognized Ly their more dense
habit. :

Susorper CRYPTONEMIE A.

Fronds solid or becoming hollow with age, cylindrical, compressed or.
membranaceous; antheridia forming superficial spots or small tufts;
tetraspores usually cruciate and scattered in the cortical layer, some-
times in localized spots; cystocarps consisting of a single mass of irreg-
ularly placed spores surrounded by a gelatinous envelope, but not pro-
vided with a special cellular pericarp, immersed in the substance of the
frond, spores discharged by a narrow passage formed between the cells
of the cortex,

An order comprising about 14 or 15 genora and between 125 and 150 species, most of
which are inhabitants of warm seas, and vary in consistency from subgelatinous to
coriaceous and cartilaginous. Our only two species belong to the tribe Nemastomeee.
There are numerous species on the Californian coast, nearly all lificult of determina~
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tion owing to the great variationin shape. The suborder approaches very closely to
*he Ceramiew, since the cystocarps are in many of the species true favellm, which, in-
stead of being naked, are concealed in the fronds. It is in fact merely an arbitrary
matter whether one places Gloiosiphonia in one suborder or the other. The fronds are
more complicated than those of the Ceramica. In gonera liko Gloiosiphonia and Ne
Mastoma there is an axis formed respoctively of a monosiphonous filament or bundle ot
filameuts, and an ill-defined cortex formed simply of the loosely united laterai fila-
ments, In other genera, as in Halymenia, the cortox is more distinctly marked, and ir
Prionitis and Cryptonemia the frond is dense and coriaceous.

GLOIOSIPHONIA, Carm.
(From y?ouog, sticky, and owpwy, o tube.)

Fronds moncecious, gelatinous, cylindrical, branching, solid above,
and formed of a monosiphoudus axis, whose cells in their central por-
tion bear whorls of four secondary branches, which divide so as to form
wmbels, which collectively form the cortex ; descending filaments formed
from the lower part of secondary branches; lower portion of fronds
hollow ; tetraspores cruciate, borne at the summit of the cortical fila-
lents; antheridia,forming spots on the surface of the fronds; cysto-
carps borne on the lower part of the cortical filaments, consisting of
tufts of branching, radiating filaments densely packed in a single mass

and surrounded by jelly.

A gonus containing but a single certainly known species, found both in Europe and
this country. The genus has been placed by some writers in the Cryptonemice and by
?thers in the Ceramices. It in fact connects the two suborders, the fruit being a favella
in which the spores all arrive at maturity at tho same time, forming, in the terminol-
ogy of some algologists, a simplo nucleus. The tipe cystocarps are concoaled in the
frond, as in the Cryptonemice, but, on the other hand, the structure of the so-called
Cortical layer is like the outer portion of Dudresnaya, which is generally placed in the
Ceramicw, A dotailed account of the development of the cystocarp in G. capillaris will
be found in Notes Algologiques, p. 41.

G. CAPILLARIS, Carm. (G- capillaris;Carm., Phye. Brit., P1.57; Notes
Algologiques, P1. 13.)

Fronds gelatinous, four inches to a foot long, solid above, hollow below,
main branches subsimple, terete, naked below, densely beset above with
decompound lateral branches, branchlets tapering at both extremities;
¢ystocarps abundant, frequently forming nodosities.

In pools below low-water mark.

New London, Harvey; Nahant, W. G. F.; Chelsen, AMiss Brewer;
Gloucester, Mrs. Bray and Mrs. Davis; Hampton Beach, Dr. Durkes;
Peal’s Island, Maine, Prof. Goode.

. A widely diffused but locally rare species, found in early summer and disappearing
m.A}lgust.. 1t is easily recognized at sight by its delicate gelatinous snbstance and
brilliant rose color and by the tapering Dranchlets. Cystocarpic specimens are not
““_fff’quently found, but tetrasporic plants are rare and lhave never been observed in
this country. The species shrinks very much in drying and adheres closely to prper.
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NEMASTOMA.

(From vyua, a thread, and oroua, o mouth.)

Fronds gelatino-carnose, compressed -cylindrical or plane, dichoto-
mous or subpinnate, composed of an axial layer of densely woven longi-
tudinal filaments, from which are given off short, lateral, dichotomous,
fastigiate filaments, which are united by a gelatinous substance to form
a peripheral layer; tetraspores cruciate, borne in the peripheral layer;
antheridia borne on the superficial cells of the ‘periphery{ ;3 cystocarps
(favellee) buried in the peripheral layer, spores escapinf; by a narrow

opening between the peripheral filaments.

A genus comprising not far from a dozen species, which inhabit principally the
warmer waters of the globe, the genus being particularly well represented in Aus-
tralia. The fronds of the different species vary from only slightly compressed and
linear to broad and palmate, and in G. marginifera the frond rescmbles in shape that
of Rhodymenia palmata.. The substance is rather gelatinous and the microscopie strue-
ture resembles very closely that of the fronds of some of the Nemaliew. The fruit of
N.marginiferais described by Bornet, in Notes Algologiques, as being a true favella like
that of Callithamnion. The genus is generally placed near Gloiogiphonia, and, like that
genus, closely connects the Ceramicee with the Cryptonemes.

N. (%) Barpir, Farlow, Proe. Am. Acad. Arts and Sciences, 1875,
p. 351.

Fronds purplish-rose colored, gelatinous, four inches long, one inch
wide below, vermiform, once or twice dichotomously divided, axils acute,
apices attenuated; tetraspores cruciate, borne on the tips of the peri-
pheral filaments; cystocarps

Washed ashore at Gay Head, W. G. F.

A very rare species, of which only asinglespecimen is known. It wags found on the
beach near the light-house at Gay Head, Mass., in company with Scinaia furcellata, in
August, 1871. The spocimen was a fragment, without the base of the plant, but
with abundant tetraspores, which werd borne on the tips of the peripheral filamnents.
In the absence of cystocarpic specimens the genus cannot be ascertained with cer-
tainty, and botanists who visit Gay Head, should seach for the plant by dredging off
the Devil’s Bridge in five to ten fathoms. The specimen collected was at first sup-
posed to be a portion of a broad specimnen of Nemalion purpureum, a species not yeb
known on our coast. The peripheral filamentsare looscly united togetber by a gela-
tinous mass, as in the subgenus Gymnophlea of Agardh. ‘

SuBorDER DUMONTIE A.

Fronds tubular, branching or proliferous; cystocarps immersed in
the frond, composed of a single mass of irregularly placed cells, similar

in most respects to those of the Cryptonemiece.

A small suborder, included by Harvey in the Cryptonemiee. The development of the
cystocarps is not well known, and on our coast there is no material to be obtained for
the stndy of the suborder. The common Dumontia Jfiliformis of Northern Enrope i8
wanting with us, and the genus Halosaccion, of which we have one representative,
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has never yet been found with cystocarpic frait, the genus being referred to the pres-
ent suborder in consequence of the resemblance of the frond to that of Dumontia. Ac-
¢ording to Bornet, the spores in D. filiformis are borne directly on the carpogenic cell,
whereas in the nearly related genera of Cryptonemies there are sterile cells between
the spores and the carpogenic cell.

HALOSACCION, Kiitz.
(From aig, the sea, and caxxiov, & small sack.)

Frondshollow, tubular or sack-shaped, simple or proliferously branched,
consisting of an internal layer of large, roundish, angular, colorless cells,
usually arranged in linear series and packed closely together by a gela-
tinous substance; tetraspores cruciate, immersed in the cortical layer;
cystocarps? ’

A small genus, including about ten species, of which H. ramentaccum is common in
the North Atlantic, the other species being coufined to the North Pacific and ex-
tending as far south as California on the east coast and Japan on the west coast.
The species are all coarse and somewhat cartilaginous, and are eithoer in the form of
elongated obovate sacks or tubular and proliferous. The eystocarpic fruit is unknown,
and the genus is placed conjecturally near Dumontia in consequence of the structuro
of the frond. ‘

H. ravuNTACEUM, (L.) Ag. (H. ramentaceum, Ner. Am. Bor., Part
I, Pl 29 a.—Ulva sobolifera, Fl. Dan., Pl. 356.)

Fronds brownish purple, six to fourteen inches high, eylindrical-com-
DPressed, attenuated at the base, simple or irregularly branched, more or
1es8 densely beset with scattered or crowded, simple or forked, lateral
Proliferations; tetraspores large, spherical, cruciate; cystocarps?

Var. gLApiATUM, Eaton, Trans. Conn. Acad., Vol, II, p. 347.

Proliferations long, simple, somewhat incurved, inflated.

On algw in deep pools and on mud-covered rocks at low-water mark.

From Gloucester, Mass., northward ; North Atlantic and Pacific. The
Variety at Eastport.

A characteristio species of our northern coast, occasionally found at Gloucester and

ccoming very common at Eastport. The fronds are very variable in shape, yet, on
the whole, ensily recognized. The most marked form is the var. gladiatum. The
Yobustness depends a good deal on the place of growth. In exposed pools the fronds
_ are ghort and vory densely proliferous; in sheltered harbors, like that of Eastport, the
Proliferations grow long, and are of father delicate texture, approaching ZI. microspo-
Tum, which hardly seoms a distinct species. Kjellman, in Spetzbergens Marina kloro-
fylforande Thallophyter, mentions certain hemispherical protuberances on the fronds
of this species, and the same are found on our coast. As before stated, the specimen
of.A*’Pm‘ococcue compressus credited to Gloucester, Mass., was an error, the specimen

elng in reality o sterile and partly bleached Halosaccion.

SusorpEr GIGARTINE A.

Fronds terete, compressed or membranaceous, fleshy or czirtila-ginousf
antheridia in superficial spots or suuk in small crypts; tetraspores
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cruciate or zonate, usnally collected in nemathecia orin superficial spots
(sori), sometimes scattered; cystocarps composed of numerous masses
of irregularly placed spores, between which are found portions of the
tissue of the interior of the frond, the whole sporiferous mass being
covered by the swollen surfaces of the frond, which are sometimes raised
in subspherical conceptacles; spores discharged through speecial car-

postomes.

A large suborder, comprising species which are sometimes more or less cylindrical in
shape, but which are more frequently expanded and of a coarse, subcartilaginous con-
sistency. Some of the largest Floridee are found among the Gigartineew, and perhaps
no other suborder contains so many ill-defined species as the present. Owing to the
thickness and opacity of the fronds, the study of the development of the cystocarps is
attended with very great difficulty, and as yet no full account of the formation of
the fruit of any of thespecies has been published. In the Notes Algologiques, Bornet,
however, gives a brief acconnt of the formation of the cystocarp in Gymnogongrus
patens. In all the species the spores are irregularly grouped in several distinct masses,
which are imbedded in the tissue of the frond, the cells of which undergo a change as
the spores ripen, their walls becoming thick and lamcllated, and traversed by numer-
ous small canals. In Callophyllis and some other genera the sporiferous mass and the
enveloping tissue of the frond form subglobose swellings external to the surface of the
fronds, but in other genera, as Gymnogongrus, the sporiferous mass occupies the central
part of the frond, which swells on all sides. The cystocarps discharge their spores
through carpostomes or narrow canals formed in the cortex of the fronds, Sometimes
there is a single carpostome, but in some genera, as Gymnogongrus and dhnfeldtia, there
are several.

1. Fronds terete ... ... oo i i i i it c e e 3
2. Fronds compressed ......ccovvnaian.en RN G eeereemiaanaans 4
3. Substance rigid, horny.......coveiiiiiie ciiiiianiann Ahnfeldtia.
Substance soft, succulent........... G teteteecreeees Cystoclonium.
4. Fronds thin, leaflike ............... cecirreaesaanan. Phyllophora.
" Fronds cartilaginous or subcartilaginous.........coeaevaanaa... b
5. Cystocarps external in special leaflets ................. . Gigartina.
Cystocarps immersed .... ... co.ciirieniniiiinrnan: -un Ceenen- . 6
6. Central part of frond composed of roundish polygonal cells.

Gymnogongrus.

7. Central part of frond formed of slender anastomosing filaments.
Chondrus.

PHYLLOPHORA, Grev.
(From ¢vAdov, & leaf, and ¢epw, to bear.)

Fronds stipitate, stipes expanding into a rigid-membranaceous, flat,
simple or cleft lamina, proliferous from the disk or margin, composed
internally of oblong polygonal cells, with a cortical layer of minute,
colored, vertically seriated cells; antheridia contained in small cavi-
ties; tetraspores cruciate, arranged in moniliform filaments, which are
packed together in external excrescences (nemathecia); cystocarps ex-
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ternal, globose, sessile or pedicellate, containing within & thick peri-
carp several irregular masses of spores imbedded among the cells of the
frond ; spores discﬁarged by a narrow carpostome. :

The gonus comprises eight or nine species of the North Atlantic and Mediterranean,
one species, P. Clexelandii, being found on the coast of Californin. Tho speocies are
dark red, rather coarse and rigid, not adhering to paper, and are very apt to be cov-
ered with Bryozoa. They inhabit rather deop water, and are characterized by their
external fruit, tho tetraspores being arranged in mempthecia or warts composed of
densely packed filaments, each cell of which becomesa cruciate tetraspore. Some of
the broader forms pass with collectors for specics of Rhodymenia.

P. Broprzr, Ag.; Phye. Brit., PL 20.

Stipes cylindrical at base, compressed upwards, branched, the branches
€xpanding into oblong or wedge-shaped, simple or forked, membrana-
ceous lamin, often proliferous at the summit ; cystocarps globose, ses-
sile on the lamine; nemathecia spherical, pedunculate, at the tips of
the laminse.

In five to ten fathoms of water.

Newport, R. I.; Wood’s Holl, Mass. ; and common from Nahant north-
Ward,

P. MEMBRANIFOLIA, Ag.; Phye. Brit., P1 163.

Stipe cylindrical, filiform, branched, the branches expanding into
bI‘Oaudly wedge-shaped bifid or dichotomous laming ; cystocarps ovoid,
Stipitate, rising from the branches or laminxm; nemathecia forming
broad_, dark-colored, convex patches in the center of the laminz.

In deep water on stones. :

Common from Long Island Sound northward ; North Atlantio.

Our two species of Phyllophora are perfectly easy to identify when tetrasporioc speci-
mens are obtained. [P. Brodiei is a larger plant than P. membranifolia, and the laminm
are .longer and larger and less broad at the base than in P. membranifalia, P. Brodiei
Varies considerably, however, and in the spring the bright-red broad laminm are often

roken from the stipes and washed ashore, when they might bo mistaken for some
8pecics of Rhodymenia.

GYMNOGONGRUS, Mart.

(From ywvuvog, naked, and yoyypos, an exeresoence.)

Fronds dark red or purple, carnoso-coriaceous, terote, compressed or
flat, dichotomous, composed of & medullary stratum of roundish, angy-
lar, colorless cells and a cortical stratum of closely packed short fila-
ents formed of small colored cells; tetraspores cruciate, borne in
hemispherical nemathecia; cystocarps immersed in the swollen frond,
Consisting of several irregular masses of spores imbedded among the
cells of the frond; spores discharged by a carpostome.

nnA 8cnus of about thirty species, found principally in the warmer parts of the world,
rather coriaceous, but not attaining any great size. The genus is distinguished

8. Miss. 69——10
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from Chondrus, to which several of the species were formerly referred, by the structure
of the frond and the arrangement of the tetraspores; from Phyllophora by the absence
of a stipe and the immersed cystocarps.

G. NorveGioUs, J. Ag. (Sphawrococcus Norvegicus, Ag.— Chondrus
Norvegicus, Lyngb.; Phye. Brit., Pl. 187.—Oncotylus Norvegicus, Kiitz.)

Fronds deep red, two to four inches high, linear, dichotomous, flat,
fastigiate, axils rounded, patent, apices obtuse; cystocarps immersed
in the upper segments projecting on both sides of the frond; nema-
thecia sessile, hemisplierical, on both sides of the frond.

In deep pools on rocks.
Penobscot Bay, Mr. Hooper ; Peak’s Island, Maine, W. @ F.; Nahant,

W. G. I.; Beverly, Mass., Miss Alexander. Europe.

Our plant, which is apparently rather rare, is the same as that of Europe, although
narrowoer forms are somotimes seen which perbaps might be referred to the G. Torreyt
of Agardl. G. Grifithsie is to Le expected with us, as it is common in Europe. The
present species is found only in the autumn and winter, either in deep cold pools or
below low-water mark. Its resomblance to the simpler forms of Chondrus crispus is 8o
great that it is perhaps mistaken for that species by amnateur collectors. Its color,
however, is red rather than purple, and the whole plant is thinner and more delicate
than C. crispus, which, moreover, has quite a different microscopic structure.

‘G. TORREYT, Ag.
Frond compressed, flattish, dichotomous, fastigiate, segments linear,

very narrow, the axils rounded.
New York, Prof. Agardh.

A species known only by the above description of Agardh. Bailey, in Am. Jour.
Sci., Vol. VI, 1848, p. 39, mukes tho singular statement, in speaking of Dasya elegans,
Ag., that e has examined a fragment of the original specimen of Spharococcus Torreyi
in the Torrey Ilerbariam, ¢“which,” ho says, “unless I am greatly mistaken, was
founded on a battered specimen of this plant.”

AHNFELDTIA, Fries.
(Named in honor of Nils Otto Ahnfeldt, of Lund.)

Fronds cartilagineo-corneous, subterete, dichotomous or irregularly
branched, composed of densely packed elongated cells within and a
horizontal layer of closely packed short filaments formed of small colored
eells; cystocarps immersed in the fronds ;. tetraspores in nemathecia

which surrounded the branches (7).

A small genus, comprising stiff, wiry, or cartilaginous algm, whose fructification is
not well known,  As it is, the genus is distinguished from Gymnogongrus rathor by the
rigidity and tercto character of the fronds than by auy more definite character, since
tho fact that tho tetrasporesin the present genus are in the nemathecia which surround
the brauches, even if fully proved, which is not the case, would hardly constitute suf-
ficient ground for the separation of the genera. In the only common species of tho
North Atlantic eystocarps have nover been geen and the nemathecin have not been
satisfactorily examined. In dhafeldlia gigartinoides of the west const the cystocarps
form nodose swollings in the upper part of the branches, and there are numerous ¢ar-
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Postomes by which the spores are discharged. However ill defined the preseut.genus
may be, there is no difficulty in recognizing at sight our only species.

A. PLICATA, Fries. (Gymnogongrus plicatus, Kiitz.; Phye. Brit., Pl
288.— Gigartina plicata, Lam.x.—Spharococcus plicatus, Ag.)

Fronds horny, terete, filiform, very irregularly branched, entangled,
branches di-trichotomous, with lateral, often secund, branches, axils
rounded, terminal divisions elongated; cystocarps and tetraspores ?

Var. FASTIGIATA.

Fronds regularly dichotomous, terminal segments equal.

On rocks and algw in exposed tide-pools.

From New York northward; Europe; North Pacific.

. Forming very irregularly branched, rigid tufts several inches in diameter. The
color is usually nearly black, becoming on exposure yellowish or greenish. More wiry
and rigid than any of our other Floridee.

CYSTOCLONIUM, Kiitz.

(From xvoric, a bladder, and xAwveov, a small twig.)

Fronds fleshy, succulent, terete, decompoundly branched, composed
of three strata of cells, an axile series of loosely interlaced filaments
formed of delicate elongated cells, surrounding which is a layer of large
Tounded cells and a cortical layer of small roundish-angular cells; an-
theridia in spots on the upper part of the fronds, interspersed umong
the unchanged cortical cells; tetraspores zonate, scattered in the cor-
tica) layer; cystocarps large, immersed in the frond, usually prominent -
at one side, with a single carpostome.

The account given above of the structure of the frond refers to the appearance pre-
Senteq in sectioning the mature plant. A study of the development shows that the
®Xternal and medial layers really are derived from the axial filaments, or rather thet
Ul three are formed from a common seot of filaments at the apex of the frond. The
fl“.ond of Cystoclonium might Le mistaken for that of Rhabdonia, but the fruit is very

ifferent, Che genus comprises about half a dozen described species, but only one is
% all well known.

C. PURPURASCENS, Kiitz. (Hypnea purpurascens, Harv., Phyc. Brit.,
Pl 116,

Fronds brownish rose-colored, six inches to two feet long, an eighth
toa quarter of an inch in diameter, terete, subpinnately decompound,
Much branched, branches alternate, elongate, beset with alternately
decompound branchlets which taper at each end; cystocarps numer-
Tous, large, often forming nodose swellings in the branches.

Var. ciRrrOSA. ,

The branches drawn out into long, twisted tendrils,



148 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

In tide-pools and just below low-water mark.
Very common from New York northward; Europe.

With the exception of Ceramium rubrum, the present is probably the most common
species of Iloridew found on our coast. It not unfrequently attains a length of 8
foot and a half, and when washed from its attachment and exposed to the sunlight
assumes a bright orange color, which is attractive to many collectors. The Solieria
chordalis, said by Mr. Samuel Ashmead* to have been collected in Greenland by the
Hayes Arctic expedition, was probably a storile plant of Cystoclonium purpurascens.

GIGARTINA, Lam.X.
(From ycyaprov, a grape-stone.)

Fronds fleshy, cartilaginous, compressed, composed of an internal
layer of longitudinal, slender, anastomosing filaments, which pass hori-
zontally outwards and divide dichotomously into short moniliform fila-
ments, the whole set in a gelatinous substance; antheridia in super-
ficial spots; tetraspores cruciate, densely aggregated, ferming spots
just below the surface; conceptacles external.

A genus of which nearly fifty species have been described, but some of which are
of doubtful value. They abound in the Pacific Ocean, several species being found in
California, but we have only one species.

G. MAMILLOSA, Ag.; Phye. Brit., P1. 199,

Fronds dark purple, three to six inches high, half an inch to two
inches broad, flattish, channelled, linear, decompound, dichotomous,
fastigiate, upper segments wedge-shaped, bifid; cystocarps borne in
short papille given off from the surface and margin of the frond.

On rocks at low-water mark, in company with Chondrus crispus.

Common from Boston northward ; Europe.

Bearing some resemblance to the common Irish moss, with which it usually grows,
but distinguished by the numerous papille which cover the surface of the fronds and
bear the fruit. The present species may occur in California, but most of the specis
mens of G. mamillosa from the west coast belong rather to G. papillata, Ag.

CHONDRUS, Stack.
(From yovdpog, cartilage.)
Tronds and tetraspores as in Gigartina ; cystocarps immersed in the
frond.
A small genus as limited by modern writers, but formerly made to include a 1arg®
number of forms. The threo genera Gigartina, Chondrus, and Iridea are very nearly

related. In the first-named genus the cystocarps are borne in external conceptacles
and in the last two they are immersed.

C. crisrus (Linn.), Stack.; Phye. Brit., Pl. 63.—Irish moss.

Tronds purple, three to six inches high, stipitate, flabelliform, dichoto-
mous, fastigiate, flat, the segments linear-cuneate ; cystocarps immersed
in the frond and usually projecting on one side.

*Proceed. Acad. Nat. Sci, Philadelphia, Vol, XV, p. 93.
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On rocks at low-water mark.
_ Common from New York northward.

The common Irish moss which is used for culinary purposes, and also for clarifying
beer. It ig also said to be used in the manufacture of cheap cotton cloths. Although
very variable in shape, it is not likely to be mistaken for any other species, except
possibly sterile specimens of Gigartina mamillaris or Gymnogongrus Norvegicus, which
18, however, a rare species, When growing exposed to the light, the color is a yel-

low-green,
SusorpEr RHODYMENIE A.

Fronds membranaceous or filiform, solid or tubular; antheridia form-
Ing superficial patches; tetraspores tripartite, cruciate, or zonate, either
Scattered -in distinet spots or sometimes sunk in crypts; cystocarps ex-
ternal, containing densely packed subdichotomous filaments, arranged
In distinet masses around a basal placenta with a thick pericarp, which
18 connected by numerous filaments with the placenta.

The present suborder is exceedingly ill-defined, and no two writers agree exactly as
Yo its limits, In the typical genera weo find a distinet basal placenta on whick are
Orne masses of spores, which when young aroseen to bo formed of subdichotomous

ﬁlﬂments, but which when mature are arranged without order and held together by a
Belatinous envelope. Diverging from the type, we have genera like Cordylecladia, in
. Which, even at maturity, the spores preserve to a certain extent a moniliform arrange-
ent, and we then have a eystocarp but little different from that of Gracilaria, which
elongs to the Spharococcoidee. On the other hand, we have the order connected with
e Cryptonemiee by Chrysymenia, which is now placed by Agardh in the Rhodymeniacee.
he position of Rhodophyllis and Euthora is doubtful. Hero wo have no distinct basal
I’1‘1<1¢~311tx1., but rather a central placenta or carpogenio cell, reminding one somewhat of
© genus Rhabdonia and i ts allies, which have been included in the Solieriew. Euthora,
at any rate, demands a more accurate study, and our own species of Rhodophyllis, R.
”f‘precula, does not well correspoud with the typical members of the suborder in rela-
'5'101} toits cystocarpic fruit. Lomentaria and Champia agree with the Ehodymenie® in
:hell‘ fruit, although the fronds are peculiar, and we have kept them as a division of

@ Present. ’

Tribe I. RHODYMENIEZ proper.
Cy stocarps with a basal placenta, fronds solid.

Fronds dichotomous or palmate..... eetieeessesancsenns.. Rhodymenia.
Fronds pinnately compound ............ enecaenaann e s oo oo Plocamium,
‘ronds filiform........ e vt eernee seenvecasaeesss Cordylecladia,

¥ Tribe II. RHODOPHYLLEXE.
CYStocarps with a central placenta, fronds membranaceous.
Tetraspoms zonate, frondsdichotomous or pinnate....... . Rhodophyllis.
etraspores cruciate, fronds dentato-pinnate.......-.-....... Euthora.
Tribe ITI, LoMENTARIE .
Cystocarps with a basal placenta, fronds tubular.
Fronds constricted at, the joints, but with no proper diaphragms, tetra-
Fr‘:)l;(g‘es sunk in depressions of the frond......co.... -ee Lomenttma
8 with numerous diaphragms, tetraspores superficial. ... Ctampia.
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RHODYMENIA, (Grev.) J. Ag.
(From podeog, red, and vuzv, & membrane.)

Fronds flat, membranaceous, dichotomous or palmate, composed of
an internal layer of large roundish-angular cells and a cortical layer of
smaller cells, in some cases arranged in short horizontal filuments;
tetraspores cruciate, either collected in superficial spots (sori) or scat-
tered in the cortex; cystocarps external, sessile, with a distinet car-
postome, spores irregularly grouped in masses attached to a basal pla-
centa and surrounded by a gelatinous envelope.

A genus which formerly was made to include & large number of flat wewbranous
spocies, a large part of which have by recent writers been rewoved to other Zeners.
"We have but one species on our coast, Rhodymenia palmata, the common dulse, of wlnch,
unfortunately, the cystocarpic fruit is unknown, and the study of the fruit of the
genus is out of the question with us.

R. PALMATA, (Linn.) Grev.; Phye. Brit., Pls. 217, 218; Ann. Sci. Nat.,
Vol. I1I, Ser. 4, Pl. 3, Fig. 8.—Dulse. ~

Fronds purplish red, broadly wedge-shaped, six to twelve inches long
and four to eight inches broad, irregularly cleft, palmate or dichoto-
mous, sometimes repeatedly laciniate, the margin often winged with
leaflets; tetraspores cruciate, scattered in patches over the frond, im-
‘mersed in the cortex; cystocarps? '

Var. SARNIENSIS.

Divisions very numerous, narrow, sublinear. _

On Fuci, Laminarie, and other algewe, between tide-marks, and extend-
ing into deep water.

Common from New York northward ; North Atlantic; California?

This,with Chondrus crispus, formsthe only species eaten in New En gland. The present
species, althongh one of the commonest red sea-weeds in the North Atlantic, has never
been known to bear cystocarps, and hence the generic position is doubtful. The
description given applies to the typical form, and although the fronds are very variable
An outline, the species is easily recognized. It is sold in the seaport towns, where it
is to be found dried on the fruit-stands of the women who sell green apples, corn-balls,
and other dainties. It is said to possess anthelmintjc properties, whicl, if one can
judge Ly its disagrecable taste, is very probable.

PLOCAMIUM, Lyngb.
(From wAoxauog, a lock of hair.)

Fronds compressed, membranaceous, pinnately decompound, the pin-
nules alternately secund in twos, threes, fours, or fives, composed of an
inner layer of longitudinal, oblong cells and a cortical layer of smaller
polygonal cells; tetraspores zonate borne in special branchlets ; cysto-
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carps external, sessile or pedicellate, with a distinet carpostome, Spores
in several masses composed of closely packed radiating filaments borne

ou a basal placenta.

A beautiful genus, comprising sbout twenty-five species, the most striking of which
are found in Australia, New Zealand, and at the Cape of Good Hope. P. coccineun is
vory widely diffused in the North Atlantic and Pacific, and possibly also in the south-
ern hemisphere; but it has only been observed once on the coast of New England,
and that perhaps requires verification. The genus is at once recognized by the branch-

‘ing. The frond is linear and distiochously pinnated, the pinnules, which are always
alternately secund in groups of from two to five, being of two kinds; the lowest
Pinua is short, simple, and acuto, while the remaining pinnwe are pinnulate or pecti-
nato.decompound. Thoe cystocarps of Plocamium are similar to those of Rhodymenia,
and tho zonato totraspores are in special branchlets or leaflets, known as stichidia.

P. coccineum, Lyngb.; Phye. Brit,, Pl 44.

Fronds narrowly linear, without a midrib, decompound pinnate, pinnze
alternately secund in threes or fours, the lowest subulate and entire, the
upper pectinate on the upper side; conceptacles marginal, solitary, ses-
8ile; tetraspores zonate on divaricately branching processes borne on
the inner side of the pectinated branchlets. '

Boston Bay, Miss Hawkshurst.

The above-named locality, given in the Nereis, is the only one known on the New En-
gland coast, for this widely diffused species, if we except the vague statewent of Bailey
in'the American Journal of Science, Vol. 111, 1847, p. 84, that it has been found by Rev

-J, L. Russell on the coast of Mnssachusetts. One sometimes finds forms of Euthora
ristata 1abelled P. coccineum in American herbaria, The common Californian form of
t 10 Bpecies is coarser than the European, and has been named by Kiitzing P. Califor-
®icum, It is not, however, distinct.

CORDYLECLADIA, J. Ag.

(From «xopdvas, a club, and «Aadog, & branch.)

Fronds filiform, irregularly branched, carnoso-cartilaginous, formed
. Of two strata of cells; medullary layer of oblong, longitudinal cells,
Cortical of roundish, colored, subseriated, vertical, minute cells; con- -
‘teptacles sessile on the branches, subspherical, furnished with a cellular
Pericarp at length perforate, containing a densely packed globtilar mass
of roundish-angular spores, formed by the evolution of much-branched
filamentg issuing from al basal placenta; tetraspores immersed in the
Periphery of pod.-like ramuli, oblong, cruciately parted.
10. Huntm, Harv.
_“Trouds densely tufted, springing from a common, expanded, crust-
like disk, livig purple, tereti-compressed, once or twice forked or se-
“undly branched; branches subulate, alternate, acute; fruit” (Ner.
Am. Bor., Part II, p. 155.)

Narragansett Bay, Mr. George Hunt.
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A species only known from the deseription in the Nereis, which is quoted above,
and from the specimen in Herb. Harvey for an examination of which we are indebted
to Prof. E..Perceval Wright. In the absence of fruit, the genus must remain in
doubt, and it is hardly likely that the species, as described by Harvey, will be again
recognized by American algologists.

RHODOPHYLLIS, Kiitz.

(From poslov, a rose, and ¢gviiov, a leaf.)

Fronds membranous, dichotomously compound, with proliferous or
pinnatifid margins, composed of an internal layer of large roundish-
angular cells and a cortical layer of smaller cells; tetraspores zonate,
immersed in the cortex of the frond or marginal processes; cystocarps
external, subspherical, borne usually on the margin of the frond or on
lateral processes, spores arranged around a central carpogenic cell in
masses composed of densely packed radiating fllaments, whose cells at
maturity become irregularly placed.

A genus comprising about twenty species, which mostly inhabit the Australien
coast. They have membranously expanded fronds resembling those of the genus
Rlodymenia, but they are as a rule smaller and thinner, the internal layer consisting
of usually two series of colls. The genus is distinguished from Rhodymenia by the
zonate tetraspores, and by baving the carpogenic cell or placenta in the center of the
conceptacle instead of at its base. In the typical species of Kiitzing, R. bifida, there
is, according to Dr. Bornet, a large carpogenic cell at the center of the conceptacle,
around which the sporiferous masses are gathered, and the same is true with regard
to our own Ithodophyllis veprecula.

R. VEPRECULA, J. Ag. (Ciliaria fusca, Rupr.—R. veprecula and Cal-
liblepharis ciliata, Harv., Ner. Am. Bor., Part II, pp. 105, 152, non
Calliblepharis ciliata, Kiitz.) ‘

Fronds deep red, attached by a branching base, two to five inches
long, a quarter of an inch to an inch and a half broad, decompoundly
dichotomous, margin pinnate, pinne linear-lanceolate, ciliate, with short
subulate or forked teeth; tetraspores zonate, borne in the cortex of
the cilia; eystocarps subglobose, usually borne at the base of the cilia,
often densely aggregated, sometimes borne on the surface of frond.

Var. CIRRHATA, Harv.

Frounds very narrow, dichotomous, the apices cirrhiform, repeatedly
forked.

On the larger algae in five to ten f'mthoms, and rarely in deep tide-
pools. Autumn and winter.

Campobello Island, Grand Menan, Maine, Prof, Eaton; Gloucester
Mass., W. Q. F.; Arctie Ocean.

" The present chcies is o characteristic Arctic form which occurs as far south as Cape
Aunn, where it is Dot rare although hardly common. It is usnally found washed ashore
late in the autumn or in winter, It is recognized by its beautiful red color and frond
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destitute of o midrib and with a ciliated margin, It bears & close resewmblance to Cal-
liblepharis ciliata, Kiitz., which is a common European species, and it was introduced
under that name in the Nerois, in which work Rhodopkyllis veprecula was cited on tho
authority of Agardh. Butsubscquent observation and examination of the cystocarpic
fruit has shown that the C. ciliata of the Nereis is the samo as Rhodophyllis veprecula,
Ag. Gobi states that L. vepreoula of Agardh is the Fucus dichotomus of Lepechin, and
he considers that C. ciliata, Kiitz., should also be included with it under the name of
Rhodophyilis dichotoma (Lepechin). We have retained the name of Agardh because we
only wish to assert that our plant is a Rhodophyllis already described by Agardh, but
4o not wigh to go so far as to express an opinion with regard to the identity of the
tf"o European plants, since wo have never been able to examine the fruit of C.
ciliata in good condition. Our form, as found on the Massachusctts coast, is well de-
Veloped and agrees porfectly with specimons collected by Dr. Kjellman in Greenland.
Tho narrow variety was found by Harvey at Halifax. In Herb. Gray is a narrow
8pecimen from Labrador, marked Culliblepharis jubata, apparently in Lonormand’s
h&ndwriting.

EUTHORA, Ag.
. (Derivation uncertain.)

Fronds membranaccous, subdichotomously pinnate, formed internally
of large oblong cells, between which is a network of slender branching
filaments with a cortical layer of small cells; tetraspores cruciate, im-
mersed in the cortex of the thickened apices; cystocarps external, sub-
Spherical, marginal, containing a central nucleus attached to the walls
of the conceptacle composed of tufts of radiating sporiferous filaments

around an ill-defined cellular placenta.

4A small genus of only two species, one of which is found in the North Atlantic and
he other in the North Pacific.  The structure of the frond in our species is peculiar
and is the same as that of the genus Callophyllis. Between the rather large cells of
the interior yun small branching filaments, best seen in longitudinal sections. The
&enus ig separated from Rhodymenia, in which it was formerly included, in consequence
of the peculiar frond and cystocarp. The structure of the latter is not at all well
Nown and should be studied on our coast, where there is an abundance of material.
he conceptacles are small and-are borne on the margin of the frond, and the carpos-
°ufe is not at all prominent. The arrangement of the spores is complicated and not
Sasily described. They are arranged in tufts of short filaments, radiating from a com-
Won point, and the different tufts, which are very numerous, apparently surround a
2§ntrul c.ellular placenta, not at all sharply defined. At any rate, there is no large
. anflpf’ggmc coll, sither at the center, ag in Rhodophyllis, or at the base, a8 in Rhodymenia,
it is by no moans certain that the genus should be placed in the present suborder.

 E.oristaTa, J. Ag. (Spherococcus cristatus, O. Ag.—Ehodymenia
Cristata, Grev.; Phyc. Brit., Pl. 307.—Callophyllis cristata, Kiitz.)

Fronds rosy-red, one to five inches high, membranaceous, flabellately
e’.‘Danded, main divisions widely spreading, alternate, repeatedly sub-
divided, upper divisions alternate, linear, laciniate at the tips, with a
fimbriateq margin; tetraspores cruciate, in the thickened tips of the
frond; cystocarps small, marginal, nearly spherical. )

On algz, especially on Laminarie, in deep water.
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Staten Island; Newport, R. I., Bailey ; dredged off Napatree Point,
R. L, Prof. Eaton ; Gay Head, in eight or ten fathoms; and common

from Nahant northward,

Together with Delesseria sinuosa, this species forma the bulk of the membranaccous
red sea-weeds collected by ladies on our northern coast for ornamental purposes.
Probable in no part of the world are more beautiful and luxuriant specimens found
than at Magnolia Cove, Gloucester, Mass. Specimens vary very much in breadth.
Some have the main divisions an inch wide and the terminal divisions are densely
flabellate. Others are scarcely an eight of an inch wide and the terminal divisions
are rather diffuse, the fimbriations being prolonged into sharp teeth. The first-mnen-
tioned form approaches the figure in the Phycologia Britannica, while the last resem-
bles Spherococcus coronopifolius. The Long Island forms arescarcely an inch high, The
species is found at all seasons of the year, and inhabits rather deop water, its favorito
habitat being tho roots of Laminarie. :

LOMENTARIA, (Gaill.) Thuret.

(From lomentum, a pod with constricted joints.)

Fronds filamentous, branching, hollow, with constricted nodes, formed
of one or more layers of roundish-angular cells with a few longitudinal
filaments *in the interior; tetraspores tripartite, borne in cavities
formed by the infolding of the cortex; cystocarps external, sessile, con-
taining a nucleus composed of oblong masses of irregularly radiating
spores attached to a placenta surrounding a large basal carpogenic cell
which is connected with the pericarp by filaments.

A small genus, containing species which have been placed by some writers in Chylo-
cladia and Chrysymenia. As limited Ly Thuret, the genus includes species in which
the tetraspores occupy small cavities hollowed out in the cortex. The development
of the fronds has not been fully studied. They are hollow and much constricted at
the joints, but in our species there are no distinct diapbragms as in Champia. Tho
walls of the fillaments are composed of a membrane consisting of a single layer of round-
ish-angular cells, or there are two or three layers, the outer colls being smaller than
the rest. Theo inner side of tho wall is traversed by long, slender filaments, to which
are attached, laterally, small round cells, by which tho filaments are attached to the
walls. The cystocarps are external, and, in section, one sees a large basal triangular-
ovoid carpogenic cell surrounded by closely packedsporiferous lobes, in which the cells
are at first arranged in the form of densely radiating filaments, but at the time of ma-
turity become irregnlarly placed. The pericarp is rather broadly ovate, with a dis-
tinet terminal carpostome, and its walls are connected with the carpogenic cell by
filaments, between the bases of which lie the sporiferous masses, around which is &
gelatinous envelope. o

L. uNcinaTA, Menegh., in J. Ag.,Spec. (Chylocladia Baileyana, Harv.
Ner. Am. Bor., Part IT, p. 185, PL. 20 ¢.—Ohylocladia uncinata, Ag., Zan.
Icon. Adr., Pl. 43.—Chondrosiphon uncinatus, Kiitz.)

Fronds brownish red, densely tufted, two to five inches high, tubular,
irregularly much branched, branches about one-tenth of an inch in diam-
eter, divaricated, secund or scattered, often recurved, branchlets nar-
rowly fusiform, much contracted at base, secund; tetraspores tripartite
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in cavities on the branchlets; cystocarps sessile on the branches, ovoid,
Wwith a distinct terminal carpostome.

Var. FiLirorMis, Harv.,, 1. c.

Slender, elongate, with longer and less arching branches.

On wharves, sponges, &c., below low-water mark.

Quincy, Mass., Harvey ; common from Cape Cod southward.

A commion and characteristic specics of Long Island Sound, forming very densely
bl‘a.uchiug tufts. The branches are usually arched backwards and bear secund branch-
l‘?ts which are much constricted at base. The arrangement of the tetraspores in cavi-
tm? can easily be seen in fresh or alcoholic specimens, but not well in pressed plants.
It is priucipally on the authority of Zanardini that our species is united with his C.
uncingtq, and as he Lad plenty of material for comparison his opinion is probably cor-
fect, The Adriatic specimens of C. uncinate which we have examined corresponded
better with tLe var. Jliformis than with the more common secund form of Long Island

ound,
L. RosEA, (Harv.) Thuret. (Chrysymenia rosea, Harv., Phye. Brit., PL
358 a.— Chylocladia rosea, Harv., Ner. Am. Bor., Part IT, p. 186.)

Fronds rose-colored, compressed, hollow, triangular in outline, main
divisions simple or once or twice forked, one and a half to three inches
10"8’, an eighth to a quarter of an inch broad, tapering at the apex, pin-
Date with simple or pinnate, opposite, distichous branchlets, which are
nuch contracted at the base ; tetraspores tripartite, sunk in cavities in
the cortex of branches.

On stones and shells in ten fathoms.

1)Ol‘tsmouth, N. H.; Newport, R. L, Harvey ; Gay Head, W. @. F.;
Northern Europe.

A rare and beautifal species, easily distinguished from the last by being broader and
ttenod, with beautifully regular, opposite, distichous pinnm. As far as we know,

she cystocarpic fruit of this species has never been seen. It is tolerably abundant on
ells of Mytilus, in company with Scinaia furcellata, off Gay Head.

CHAMPIA.

(In honor of M. Deschamps, a French botanist.)

Frondy filamentous, branching, hollow, nodose, formed of one or more
layers of roundish-angular cells with cellular diaphragms at the nodes,
tf‘aversed internally by a few longitudinal filaments ; tetraspores tripar-
tlte, Scattered in the cortex; cystocarps as in Lomentaria.

tr:liir:ull genus,.oomprisiug about & dozen species, most.of which are tropical or Aus-
Onwnt’ 0}11‘ spocies, C., parvula, being the most widely diffused. The genus resembles
°0ustria?a very clt?s?ly in the cystocarpic frunit. The fl‘f)llds, however, are not only
éle I z ed.ut the joints, but are nodose thronghout, a diaphragm composed of a sin-
sun ei T ot‘ (Eells ex?endiug across the nodes. The tetraspores are not contained in
Ancingg cavities as in Lomentaria. A section of the oystocarps of C. parvule and L.
@ shows the same arrangemeont of tho spores, but in the first-naned species

@ carpogenio cell is larger and projects further into the conceptaclo.
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C. PARVULA, (Ag.) Harv. (Chylocladia parvula, Phyc. Brit., P1. 210.—
Champia parvula, Ner. Am. Bor., Part II, p. 76.) Pl XV, Figs, 2, 5.

Fronds brownish red, globosely tufted, two to four inches high, intri-
cately branching, branches opposite, alternate, or whorled, nodose, joints
once or twice as long as broad, apices obtuse; tetraspores tripartite,
scattered in the cortex; conceptacles scattered, sessile, ovoid, with a dis-
tinet carpostome.

On Zostera and alge below low-water mark.

Common from Cape Cod southward; Europe; Pacific Ocean.

A liomely species, which docs not collapse when removed from the water. The con-
ceptacles are larger than in our species of Lomentaria, and better adapted for the study
of the arrangement of the spores.

Suporper HYPNE A,

Fronds filiform or subcompressed, branching; tetraspores zonate; cys-
tocarps external or partly immersed, filled with a spongy cellular mass,
in which the spores are borne in small, scattered tufts on a branching
filamentous placenta.

A small suborder, in which the cystocarpic fruit is peculiar. Sections of the cyato-
carps show a loose cellular structure which fills the interior, and scattered through
the mass sre small tufts of spores which remind one of the cystocarps of the Gigartines.
In the preseut instance, however, the spores are not arranged irregularly in globose
groups, but they are attuched to filamnents which branch among the general cellular
mass whicl fills the conceptacle. In the Notes Algologiques an account of the devel-
opment of the fruit in H. musciformis is given by Bornet.

HYPNEA, Lam.x.
(From Hypnum, a genus of mosses.)

Fronds filiform, virgately or divaricately branched, with subulate
branchlets, composed of an internal layer of large roundish-angular cells,
which become smaller outwards, and a cortex of small, colored, polygo-
nal cells ; tetraspores zonate, borne in swollen branchlets; cystocarps
external, subglobose, borne on the branchlets, contdining a placenta com-
posed of filaments which form a network, to which are attached at inter-
vals tufts of spores.

A genus of about twenty-five or thirty species, most of which are tropical and rather
ill-defined, since the sterile and fertile plants of the same species vary considerably
in aspect. Most of the species have the tips of the branches swollen and rolled in-
wards, The cystocarps are peculiar, and in sections one sees small tufts of pyriform
spores, scattered through a nearly solid tissue composed partly of s network of branch-
ing filaments which form a sort of placenta and partly of the cells of the frond itself.

H, MUSCIFORMIS, Lam.x.
Fronds filiform, purplish red, tufted, virgately branched, six to twelve -
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inches long, branches elongated, irregularly placed, clothed below with
Dumerous, short, subulate branchlets, thickened and nearly naked near
the apex, which is often much incurved ; tetraspores zonate, borne in
somewhat swollen branchlets ; cystocarps subglobose, numerous, on di-
Varicately branched spinescent branchlets.

New Bedford, Mass., Harvey ; Wood’s Holl, W. G. F.; Orient, L. L,
Miss Booth ; and southward to the West Indies.

In four or five fathoms of water.

A common species of the West Indies, and probably not rare in Long Island Sound,
a'lthough not very common. It is usually found washed ashore in sheltered places
?’ke the Little Harbor, Wood’s Holl, after a heavy blow, where one sometimes finds
ntricately twistod tufts two foet in diameter. With uscystocarps have not been seen,
bag the frond is very well doveloped on our coast. It may be recognized by the yel-
lowish-pux’plo color, by tho long branches covered with short, subulate branchlets, and
e?l’c.ciully by the swollen, naked apices, which aro rolled strongly inwards or almost
Circinate, Fertilo specimons from the West Indies are more robust and do not so fre-
Quently have inrolled apices. The species does not adbere well to paper in drying.

Susorber GELIDIEA.

Fronds of a dense cartilaginous structure, filiform or compressed,
F)I‘anching; antheridia in superficial patches; tetraspores cruciate, borne
1n the cortical layer; cystocarps formed in swollen branches and com-
Posed of spores arranged singly or in short filaments on the surface of

an axile or parietal placenta, carpostomes present, often two in number;

a Rather o small order of dark-colored, rigid sea-weeds, whose fronds aro formed of

ensely packed cells, and whose oystocarps are born in swollen terminal branches,

a:tl are not strictly external. In Gelidium the spores are sessilo on an axile placenta,

th( there are two carpostomoes on the opposite surfaces of the fronds. In Pterocladia

ine Placenta is attanched to the lateral wall of the cystocarp, the spores are borue fow
4 row, and there is but one carpostome. i .

GELIDIUM, Lam.x.
(From gelu, frost, and, secondarily, gelatine.)

Fronds cartilaginous, terete or compressed, decompound-pinnate,
formed of long cylindrical cells in the axis, surrounded by roundish
cells which become small and polygonal at the surface; antberidia in
Superficial patches; tetraspores cruciate, scattered in the cortex; cys-
toearps immersed in swollen branchlets, containing oblong or pyriform
Spores borne on an axile placenta which is attached by filaments to the
Z‘;u(sl of the cystocarp; carpostomes usually one on each side of the

nd.

2 ;& 8:‘:118 of narrowly linear or neatly terete algm of o donso structure, found in nearly
Tum];ﬁc s“)f the world. The limits of the species are not well marked, Decause the
ations on which the principal specific distinetions depend are very variable.

© genus is recognized on our coast by the peculiar cystocarps, which are formed in
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small branchlets, which become swollen and usually have an opening on each side for
the escape of the spores. A longitudinal section shows an axile placenta which
passes through the cystocarp, on which the spores are borne, not in chains but singly.
Numerous filaments connect the placenta with the wall of the cystocarp. The ac-
count given above of the frond applies merely to what oue sees in sections of the ma-
ture branches. A section of the younger portions shows that there is originally an
axile filamnent, from which are given off other filaments which are nearly parallel to
the axis, and which afterwards turn outwards and form the cortical layer, the cells
of which they are composed becoming rounder and short. The genus differs from
Pterocladia merely in the position of the placenta, which in the last-named genus is
not central, but is attached laterally to the wall of the cystocarp.

G. CRINALE, J. Ag., Epicr. (@elidium corneum, var, crinale, auct.—
Acrocarpus lubricus and crinalis, Kiitz., Tab. Phye., Vol. XVII, Pls. 32,
33.) :
Fronds cespitose, dark purple, setaceous, one to three inches high,
primary axis procumbent, from which arise erect, subterete, once or
twice pinnate branches, pinune distichous, alternate, short, patent, acute,
often pinnatifid; tetraspores cruciate, borne in thickened subspathu-
late or pinnatifid apices.

Forming tufts on mud-covered rocks and stones at low-water mark.

Portland, Maine; Red Hook, N. Y., Harvey; New Haven; Wood’s
Holl, W. @G. F.; Malden, Mass., Mr. Collins ; Europe; California.

We have followed Agardh in separating the var. crinale from the polymorphic and
very widely diffused G.corneum. The typical form of the latter occurs in Florida and
on our west coast. G. crinale has been as yet recorded in but few localities, but it i8
probably common along our whole coast. It i€ a homely, insignificant species, usually
not much thicker than a bristle, and forms small blackish patches on mud-covered

rocks.

SUBORDEI.l SOLIERIE Z&.

Fronds filiform or compressed ; tetraspores cruciate or zonate; cys-
tocarps immersed in the frond, usually prominent at one side, spores
arranged in short filaments and arranged in tufts around a large central
carpogenic cell or a central placenta, which is attached to the wall of

cystocarp by filaments; carpostome distinct.

A'small suborder, of which we have but a éingle species, It is characterized DY
having the spores produced few in a row and attached either, as in Solieria and
Eucheuma, to o large central cell, or, a8 in Rhaddonia, to a large cellular placents at
the center of the cystocarp. Whether Rhabdonie should be united in a suborder
with Solieria is perhaps doubtful. By some the genus is considered to Le related to
the Rhodymeniee, and its affinity to Rhodophyllis and perhaps Luthora is not remote.

RHABDONIA, Harv.
(From pafidog, & wand.)

Fronds deep red, cylindrical or nodose, branching, formed of an axis
composed of slender, branching, longitudinal filaments surrounded by
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3 layer of large roundish-angular cells and a cortical layer of smaller
Cells; tetraspores zonate, scattered, immersed in the cortex; cysto-
Carps immersed in the frond, and projecting at one side, opening by a
distinet carpostome, inclosing tufts of spores arranged in short, denso
ﬁlBJments, surrounding a globose, cellular, central placenta, connected by
filamentous bands with a plexus of the axial filaments which surrounds
the sporiferous mass. _
A genns comprising from fifteen to twenty species, the greater part of which are con-
ﬁ“‘fd to Australia, divided by Agardh into two subgenera, in one of which the frond is
c5‘7 ll.n.dricn,l and iu the other constricted at intervals, Our species belongs to the first
Vision, and the frond resembles closely that of Cystoclonium purpurascens, and the
8ame g true of the tetraspores. The cystocarps are large, and projeot on one side.
¢ genus is placed. by Agardh near Solieria, bub in that genus the spores are placed
;‘I‘Ound a very largo central carpogenio cell, while in Rhabdonia they are attached to &
rge, solid, central placentn formed of cells. The placenta is attached to the walls of
N © Cystocarp by numerous bands of interwoven filaments, between which are the
ip°nfel‘ous maosses, which consist at maturity of short filaments, whose cells are changed
tto Spores, which are not held together by a gelatinous envelope as in Champia.
R TENERA, Ag. (@igartina tenera, J. Ag., Symb.—Solieria chordalis,
Hary, (non Ag.), Ner. Am. Bor., Part II, p. 121, Pl 23 a.—Rhabdonia
t’w"‘a, J. Ag., Spec.—R. Baileyi, Harv. MSS., Am. Journ. Science, Vol.

L p.39.) PL XIV, Fig. 2. :

Frongs deep red, from six inches to a foot and a half long, cylindrieal,
Attached by a small disk, simple below, above densely branched, alter- -
Dately decompound, branches long, virgate, erect, tapering at the base
?Dd apex, and furnished with numerous, linear, fusiform branchlets ;
ietraspores . zonate, scattered in the cortex; cystocarps numerous,
lnm(El'sed, but projecting at one side.

In warm, quiet bays, in shallow water.

WOOmmo'n from Cape Cod southward; Goose Cow’e, Gloucester, Mass.,
G F.

A char
[ Capo
Ofton ¢y

acteristic species of Long Island Sound, and only known in one locality north
Cod, but extending southward to the West Indies. It forms beautiful tufts
Xot likelo feot Iopg,. in muddy places around wharves and in sheltered placos, and is
CyatOcloyf to -be ‘mistaken for any other plant, except possibly for & large fO.I‘m of
ogt, op t;;‘m Purpuragscens. The procarps consist of three oells, and from thf) inner-
Nous fy % nearest the axis grows a long trichogyne, which curves rm‘md in g tor-
aly,,w,;m?.u’ and makes its way to the surface, reminding one of t-he' trichogynes of
in t)q Ne‘; .‘glllata, figured by Bornet. The section of the cystoouljp given by Harvey
ity, e ¢l does not puss through the center, and the cystocarp is not a closed cav-
. 43 BUpposed Ly Harvey, but has a distinet carpostome ; nor are tho spores pyri-

Orm
1um:':& attached to separate pedicels, but they are formed from the cells of short,
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SusorpEr SPONGIOCARPE A

Fronds solid, cylindrical, branching; "antheridia in spots on upper
partof fronds; tetraspores cruciate, immersed in the cortical filaments;
cystocarps in external wart-like protuberances, composed of parallel
filaments, spores obovate, densely packed around the surface of a cellu-
lar mass which sarrounds the tip of a short pedicel.

The present suborder was made by J. G. Agardh and Harvey to include a single
species, Polyides rotundus, a species in several respects anomalous. The development
of the cystocarps of that species was first made out by Thuret and Bornet, and a de-
tailed account was published in the Etudes Phycologiques. In its development the
cystocarp of Polyides resembles that of the genus Dudresnaya. Thero is produced from
the cells at the base of the trichogyne a number of filaments which wind amongst the
short filaments, of which the wart-like bodies near the tips of the fronds are formed.
These filaments come in contact with certain cells of the protuberances, which then
divide and produce the spores. Although this indirect fertilization of the carpogenic
colls by means of winding filaments is the same as is found in Dudresnaya, the mature cys-
tooarp is different in the two genera. In Polyides the ripespores are arranged in aregu-
lar layer around o small placenta, which is borne on a short pedicel produced from the
carpogenic cell. In Dudresnaya coccinea the spores are irregularly grouped around &
placenta surrounding the carpogenic cell itself. In D. purpurifera, however, accord-
ing to D. Bornet, the cystocarps more nearly resemble those of Polyides, and he thinks
it not impossible to unite the two genera in one suborder.

POLYIDES, Ag.

(From molvg, many, and :Jea, form.)

Fronds cylindrical, dichotomous, composed of interlaced branching
filaments, consisting of elongated cells and curving outwards at the sur-
face 80 as to form a cortical layer of horizontal filaments; antheridia in
patches on the upper part of frond, consisting of short, densely packed
filaments bearing clusters of antherozoids; tetraspores cruciate, im-
mersed in the cortical layer; cystocarps in wart-like protuberances 0B
the upper part of the frond.

P. ROTUNDUS, Grev.; Phye. Brit., Pl. 95.

Fronds blackish red, cylixidrical, cartilaginous, three to six inches
long, attached by a disk, with an undivided stipe, which becomes above
. repeatedly dichotomous, apices obtuse; warts flesh-colored, numerous
on the upper divisions of the frond.

On stones in deep pools and in deep water.

Common from New York northward; Europe.

A species easily recognized by its regularly dichotomous, cylindrical frond, Dy its
dark, almost black, color, and dense cartilaginous substance. When sterile it might
be mistaken for Furcellgria fastigiata, & common species of Northern Europe, whio

may be expected to occuron our coast. Infrnit, however, they are easily distinguisheds
since the cystocarps of Polyides are Lorne in external warts, while those of Furcellarié
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are in the somowhat swollen tips of the frond, The present species is usually found
Washed ashore from deep water, but on the northern coast is found also in deep tide-
Pools. When dried it becomes brittle and does not adhere to paper.

SUBORDER_ SPHAROCOCCOIDEA.

Fronds cylindrical or membranaceous, substance often very delicate;
antheridia forming superficial patches or occasionally contained in
Sunken cavities; tetraspores cruciate, zonate, or tripartite, often col-
lected in spots (sori) on the surface; cystocarps external, hemispherical
or flask-shaped, spores arranged in moniliform filaments, which radiate

from a basal placenta, carpostome distinct.

The present suborder is by Agardh and some other writers divided into two, the
‘sl’hwmcoceoidcw, which include rather coarso cartilaginous algwe, which are cylindrical
Or somewhat compressed, but Lardly membranaceous, and the Delesseriew, which are
;:Sy-red and of delicate texture and distinctly membranaceous. The fruit, however,

very similar in both groups. The spores aro arranged in subdichotomous filamonts,
;v ich radiate from n Lasal placentae, which in some genera, as Gracilaria, projects far
U0 the cavity of the cystocarp. ~The suborder differs from the Rhodymenice in that
t_ ¢ Moniliforn arrangement of the sporiferous filaments is preserved oven at matu-
;?y, and the tilaments are distinet from one another and not held together by a gelat-
ingl-ls onvelope. It must, however, be aditted that there are genera which seom to

lcato a close relation between the two suborders.

GRINNELLIA, Harv,
(Named in honor of Mr. Henry Grinnell, of New York.)

Frongs rosy-red, occasionally purple, delicately membranaceous, with
& 8lender percurrent midrib, composed of a single layer, at the midrib
o'f Several layers, of large polygonal cells; antheridia in tufts on both
Sides of the frond H .tet-raspores tripartite, in swollen spots on the frond;
%y Stocarps sessile on the frond, flask-shaped, spores in dichotomously
1)1‘&11(:hing' filaments arising from a basal placenta.

rA &enus comprising a single species, which is found from Cape Cod to Norfolk, sep~
:fred from Delesseria because the tetraspores are formed in inorassated spots on the
hd. The genus is too near Delesseria, of which it should perbaps form a subgenus.

.G. AmMERIcANA, Harv., Ner. Am, Bor., Part II, PL 21 0. (Delesseria
‘ Americana, Ag.— Aglaiophyllum Americanum, Mont.— Cryptopleura
Americana, Kiitz.) Pl XIII, Figs. 2-4.
EXS-—AJg. Am. Bor., Farlow, Anderson & Eaton, No. G4.

_ Frongs dicecious, four inches to a foot and a lhalf long, one to four
:I;ehes .Wide, lanceolate, tapering at the extremities, occasionally bifid
bOt{)er.hferous, margin smooth or Wavy; antheridia in small spots on

1 8ides of the frond ; tetraspores scattered over the frond in thickened

8 .
Pots ; cystocarps scattered, sessile, flask-shaped.
8. Miss. 59—-11 B

:
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" On wharves, shells, stones, and sponges below low-water mark, and
extending to several fathoms.,

Cape Cod, southward.

This, with the exception perhaps of Dasya elegans, is the most beantiful algs of
Long Island Sound. Itis often found in tufts on wharves below low-water mark, an
it flourishes in rather warm, shallow bays. It is mot with at all seasons of the year;
and, according to Miss Fisher, of Edgartown, the ladies of Martha’s Vineyard collect
it in winter, when it is found in considerable quantitics on the ice. The male plant
is swaller than the cystocarpic, and the antheridia may Lo detected by the naked ¢y®
in the form of small, whitish, glistening spots. The walls of the conceptacles ar®
thinner than those of Delesseria. The swellings in which the tetraspores are born®
can hardly be called warts, and the figure given by Harvoy in the Nereis is somewhat
exaggerated. The surface of the frond is raised, and becomes more or less conveX
but there are no such irregular projections as represented in Harvey’s figure.

DELESSERIA, Lam.x.

(In honor of Baron Benjamin Delessert.)

~ Fronds bright red, thin, membranaceous, laciniate or branched, cos-
tate, and often with lateral veins, composed of a single or a few layers
of large polygonal cells; antheridia in spots on the frond; tetraspores
tripartite, grouped in spots (sori) on the frond or on marginal leaflets;
eystocarps external, sessile, with a basal placenta, from which radiate
the numerous subdichotomous, sporiferous filaments.

A beautiful genus, comprising fifty or more species, distributed all over the globe.
They are of delicate texture and rosy-red color, and are generally leaf-like in appear”
apce, although some are narrowly linear. The genus is not likely to bo mistaken for
any other on our coast, unless it be Grinnellia, in which the tetraspores are borne in
thickened portions of the frond. The fronds, when young, aro more or less leaf-like
and provided with a midrib, and generally also with lateral nerves; and, as they
grow older, they become more or less stipitate by the wearing away of the blade of
the leaf, which leaves the thickened midrib either naked or with a swall Wingﬁrd
margin. When still more advauced, owing to the growth of tho lacinim and the
wearing away of the lateral nerves, tho stipes appear to branch and to bear soveral
Jeaf-like fronds. In some species the membranous portion of the fronds consists of &
singlo layer of cclls, which are rectangular when seen in section and polygonal seel
from above. At the veins the cells form several layers, and in some species it is only
at the tip that the fronds are formed of a single layer. Whet the cystocarps 8ré
formed, tho cells are divided by numerous partitions parallel to the surfaco of the
frond, and the wall of the conceptacle, when mature, consists of several layers of cells,
all of about the sawme size and smaller than the cells of the frond. ’

D. sINU©esa, Lam.x. ; Phye. Brit., P1. 259.

Fronds four to eight inches long and two to four broad, stipitate be-
low, stipe often elongated and branched, with oblong or obovate, deeply
sinuate or pinnatifid toothed leaves, midrib percurrent, lateral vein8
opposite, extending to the laciniz ; tetraspores tripartite, either bornein
small lateral leaflets or in patches following the veins; cystocarps ses
sile, generally on the veins, hemispherical, with a distinct carpostome-

On alge, generally in deep water.’
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From New Haven northward.

One of the more common Floridee north of Cape Cod, and uot raro in the colder
?Vutem of Long Island and Vineyard Sounds. Itis found all the year, but especially
il the autumn and winter. It is at once recognized by the presence of & midrib and
lateral veins and Dby its general resemblance in outline to an oak-leaf.

D. ALATA, Lam.x.; Phye. Brit., P1. 247.

Fronds two to four inches long, an eighth of an Inch wide, stipitate
belOW, above pinnately decompound, divisions linear, margin entire,
'_008t-ate, lateral veins scarcely visible; tetraspores tripartite, borne in
the apices of the segments or in special leatlets; cystocarps hemispheri-
¢al, on the upper veins. A

Var. ANGUSTISSIMA, Harv., Phye. Brit., P1. 83.
Fronds very narrow, blade of the leaflets almost wanting.
From Boston northward, with the last ; Europe.

A common species of Northern Now England, but not yet found south of Cape
90‘1- Our form is uniformly narrower than the common European form, and there is
8carcely a trace of lateral veins. Hypoglossum Grayanum, Reinach, Contributiones ad
Algologiam et Fungologiam, p. 55, P1. 42, appears to Le the same as D. alata of the New

“ngland coast.

. D. LeprrEurm, Mont.; Ner. Am. Bor., Part IT, PL 22 e (Hypoglos-
8um Leprieurii, Kiitz.—Caloglossa Leprieurti, J. Ag- Epicr.) ’

Fronds purple, one to two inches high, about a tenth of an inch wide,
dichotomours, arti culato-coustricted, costate, proliferous from the costa,
Segmeénts linear-lanceolate, attenuate, rhizoids and new leaflets formed
8t the constrictions; tetraspores tripartite, in oblique lines extending
from the midrib to the margin; cystocarps sessile on the midrib.

West Point, Bailey; Fort Lee, N. Y., Mr. Averill; Harlem River,

C. H. Peck; and cormon southward. .

' w;l'his small species inhabits tidal rivers where the water is warm, and is found on
bmf’d‘wol‘k, stones, and water-plants. It is probably not rare near New York, and on
fo Sol.lthem Atlantio coast it is common. It extends to the West Indies, and is a.lsp
onund in the warmer waters of both hemispheres. It is distinguished at once from
hr Other epecies Ly its small size, purple color, and very thin constricted fronds.
1.0 8pecies was placed by Harvey in the subgenus Caloglossa,which is separated 08 &
tinot genus by Agardh in his Epicrisis.

GRACILARIA, Grev.
(From gracilis, slender.)
. Fronds filiform or compressed, carnoso-cartilaginous, dichotomous or
Hregularly decompound, composed of an inner layer of large angular
cells; which become smaller outwards, and a cortical layer of small col-
Ored cells; antheridia in cavities sunk in the cortex or superficial ;
tetl"*BDOI‘es cruciate, dispersed in the cortical layer; cystocaips exter-
hal, sessile, spherical or conical, with a large cellular placenta at the
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base, from which radiate the sporiferous filaments, pericarp thick and

connected with the placenta by slender filaments.

A genus containing not far from forty species, none of which really deserve the generio
name, for they are nsually coarse and often decidedly cartilaginous. The specifio difl-
tinctions are principally derived from the Lranching, which in the present genus i8
very variable, Some of the species, as G. lichenoides, are used as food.

G. MULTIPARTITA, J. Ag.; Phye. Brit., Pl 15.

Fronds purplish red, four to twelve inches long, compressed or sub-
membranaceous, deeply cleft vertically in an irregularly dichotomous
or palmate manner, divisions linear wedge-shaped, acute; cystocarps
large, conical, scattered over the frond.

Var. ANGUSTISSIMA, Harv.

Fronds narrow, nearly filiform bélow, compressed above, irregularly
dichiotomous, the apices frequently palmately divided.

On stones and on muddy bottoms below low-water mark.

Massachusetts Bay, Harvey, and common from Cape Cod southward;
Europe; California.

A coarse and variable species, which is generally of a dingy purple color. The
limits of the species are difficult to fix. Occasionally one finds with us specimens 48
broad as the common European form, but on the coast of California, and especially of
Florida, one finds forms which look like large Rhodymeniz. Most of our specimens
are narrower than the type, and the var. angustissime of Harvey, it must be confessed,
has more the habit of G. compressa than of G. multipartita. At Orient we have scenl
what we supposed was G. confervoides, but unfortunately our specimens were mis*
placed. .

SusorpErR RHODOMELE A

Fronds usually filiform and branching, sometimes membranaceous of
(in exotic genera) reticulate; antheridia ovate or lanceolate in outline,
formed by the transformatlon of monosiphonous branchlets, occasionally
covering the surface of discoidal branches; tetraspores generally tripar-
tite, borne either in localized portions of the fronds or.in specially modi-
fied branches (stichidia); cystocarps external, with a distinet ovate or
urceolate conceptacle or pericarp, spores pyriform, borne on short stalks

given off from a basal placenta.

The largest suborder of the Floridee, and one containing many of the most boautl'
ful sea-weeds. The suborder is mainly characterized Ly the cystocarpic fruit, which
is external; and has the spores horne separately on short stalks which arise from o
placenta which surrounds the carpogenic cell at thoe base of the conceptacle. In the
Dasy®, however, the filaments which bear tho spores branch and fill the larger por-
tion of the conceptacle, but we have not thought it advisable to separate them as &
suborder. The antheridia, except in the genus Chondriopsis, where they assume a pecty;
liar shape, form ovate or siliculose tufts, generally developed from monosiphonous
branchlets or rather hairs. The position of the tetraspores varies in the differont.
genera. In some cases the branchlets Lecome broadly ovate and the totraspores aré
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‘borne in ‘parallel rows. Such collections of tetraspores are called stichidia. The
fronds in the present suborder vary greatly. In the more beautiful genera of tropical
Tegions they are in the form of complicated net-works or in membranes in which the
cells are arranged in rogular order, but in the majority of the genera the fronds are
ﬂliform and branching and generally beset, at least at some seasous, with delicate

Ars. . In most of the genera represented on our coast the fronds have a polysiphonous
axig, that is, on cross-section there is seen to be a contral cell surrounded by a circle
of large cells, and in longitudinal sections there is a central filament composed of large
cells, and on each side a lateral filament whose cells correspond in length to those of

t.he central filament, the upper and lower walls of the three cells formiug two parallel
lnes,

Fronds flattened. ... ... ceeens ettt teaeaan Odonthalia.
FrODAS AIOTIN -« o v en e oo eene veeemncmnaaesnnaaaaecncns Ceeomaaaane 1
L Tetraspores borne in the smaller branches ....e.coc.veneneiannn. 2
Tetraspores borne in Stichidia .. .oovenenvaeeaiaeien iinnnnannns 4

2. Superficial cells small, irregularly placed . ... ... coeiiiiiiaaan 3
Superficial cells, at least in the younger branches, in transverse
bands.....cooeceiiannnnn, aee it eeec e Polysiphonia.

8. Branches filiform throughout .... ......coooianancneenn, Rhodomela.
Ultimate branches club-shaped, much attennated at base . Chondriopsis.

4. Tronds beset with monosiphonous branchlets................ Dasya.
Fronds without monosiphonous branchlets, superficial cells quad-
Tate ......... eteaeaameacacaasaccrnrannn e eenaes Bostrychia.

CHONDRIOPSIS, J. Ag.
(¥From yovdpog, cartilage, and oyug, an appearance. )

Fronds brownish red, terete or subcompressed, pinnately decompound,
br.a'nches virgate, much constricted at the base, composed of a monosi-
Phonous axis surrounded by a few (4-6) siphons and surrounded by sec-
Oudary siphons, cortex of small polygonal cells; antheridia borne in
Short disk-like branchlets covering both surfaces except at the margin;
tetraSDOres tripartite, in club-shaped branchlets; cystocarps gessile,
Ovate, with a distinct carpostome, spores pyriform, on short pedicels
f'rom a basal placenta. '

&Al &enus of which about twenty species have been deseribed, which inhabit princi-
A Y the warmer party of the world, some being widely diffused. They are as a whole
of tlf:{,t to distinguish, the specific marks being principally the ramification and shape
g o ranchlets, points in which the different species vary very much. The anther-
°Urveam very peculiar. On the upper branches aro borne ﬂn.ttoned,.n.lore or less in-
biden ot,‘ dnsk-shx?.ped branches, whose margin is Wavy. Th(? an'thendm cover bioth
Yali these discoidal branches, cxcept at the_ margin, which is composed of large
and thz t{)ells. The fronds ave intermediatc between those of Rliodomela and Laurencia,
ormer] ranchlets are always much constricted at the base. Most of the species were
oy Wesl'- ln.cluded by Lamouroux andothers in the gepus Laurencia, By C. A. Agardh
erois es,'ln the Sp'ec'ies Algarum, placed in Chondria, o genusretained by Harvey in the
Telg tio'nsh}n% a8 originally defined the genus Chondf'z'a embraced algm of rather remote
88Darateq ltll)xto ono another, J. G. Agardb, in the third volume of his Species Algarum,
: © prescnt group, under the nmmne of Chondriopsis, the name Chondria being
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abandoned altogether. The habit of the species of the present genusis much like that
of Laurencia, but the polysiphonous character of the fronds is more evident, the sub-
gtance more delicate, and the branchlets more distinetly club-shaped than in that
genus. ‘Asin Laurencia, the apices are all depressed, the growing point being sunk in
a hollow concavity, from which, as well as from the younger partof the fronds, project
numerous tufts of hyaline, dichotomous, monosiphonous filaments.

C. DASYP]IILA, Ag. (Laurencia dasyphila, Phyc. Brit., Pl 152) _

TFronds dicecious, four to eight inches high, broadb pyramidal in
outline, cylindrical, robust, densely branched, generally with a percur-
rent axis and alternate, spreading, pinnately decompound branches, ulti-
mate divisions shorf, club-shaped or top-shaped, very obtuse at apex
and much constricted at base; cystocarps sessile on very short branch-
lets. )

Var. SEDIFOLIA, Ag. (Chondria sedifolia, Ner. Am. Bor., Part II,
PL 18 ¢.) ) : :

Branches fasciculate, approximate, branchlets obovhte-oblong.

On rocks and stones at low-water mark, and on Zostera.

Common from New York to Cape Cod; Europe.

A rather coarse species which does not collapse when removed from the water, hub
which glistens on account of the water held by the tufts of hyaline filaments at the
tips of the branches. The species is. recognized by ity coarseness and broadly pyra-
midal outline and by its club-shaped nltimate divisions. The variety has rather less
obtuse tips and isnot uncominon. In spite of its coarseness, the species (quickly decays
in fresh water.

-C. TENUISSIMA, Ag. (Laurencia tenwissima, Phye. Brit.,, Pl 198.—
Clondria tenuissima, Ner. Am. Bor., Part II, P1. 18 f; Etudes Phycol.,
Pls. 43-48.) ‘

Tronds dicecious, four to eight inches high, narrowly pyramidal in
outline, cylindrical, slender, rather loosely branched, with a percurrent
axis and long, subei‘ect-, alternate, virgate, pinnately decompound
branches, ultimate branchlets narrowly fusiform, attenuated at both
extremities.

Var. BAILEYANA. (Laurencia Baileyana, Mout., Ann. Sci. Nat., Ser. 3,
Vol. 11, p. 63.—Chondria Baileyana, Harv., Ner. Am. Bor., Vol. I,
Pl. 18 a.—Chondria striolate, Farlow, List of Marine Alge.)

Branches erect, subsimple, beset with slender curved branchlets, which
are much attenuated at base and blunt at the apex.

On stones at low-water mark.

Squam, Mass., and common in Long Island Sound; Europe.-

A variable species, distinguished from the last by its lighter yellowish color, less
dense branching, and slender fusiform branchlets. The typical form is common with
us, but not so common as variety Baileyana, which was considered by Agardh to be
the same as C. striolata Ag. The species secems to us rather 1o be a form of C. touuis’
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fima, but it must be confossed approaching C. dasyphylla. Bailey was inclined to refer
it to C. dasyphylla. He quotes Montagne, who first described the specics, a8 Laurencia
dasyhhylia, as follows: *‘Notwithstanding the close affinity of this alga to Laurencia
tenuissima and to L. dasyphylla, it cannot be confounded with either of them. The
absenoe of ramification distinguishes it sufftciently from the fixst, and the form of the
Taments does not permit it to be referred to the second, from which it is in other re-
8pects quite distinct.” Just what is meant by the *‘absence of ramification,” by which
L. Baileyana is to be distingished from L. teruissima, is nod casy to seo.

C. LirrorALIs, (Harv.) J. Ag. (Chondria littoralis, Ner. Am. Bor.,
Part 11, p. 22.)

“Fronds robust, elongate, subdichotomous or irregularly much
branched, branches flexnous, attenuated, with rounded axils, ramuli
Scattered or crowded, fusiform, attenuated at the base and apex, simple
Or pinnulated, acute.” (Harvey, 1. ¢.)

Wood’s Holl, Mass., W. G. F.

The description taken from the Nereis applies pretty well to a specimon collected ab
IV‘?Od’s Holl. Wo have seen soveral specimens of the species collected at Koy West.
t i8 dark colored and coarse, but has the branching and habit of C. tenuigsima. - The
ey West specimens are reddish yellow, perhaps owing to exposure to the sun. Spe-
]cles of the present genus vary so much in appearance, according as they arc more or
38 thoroughly * squashed ” in pressing, that the determination of dried specimens fro-
Quently has but little value. . .
C. ATROPURPUREA, (Harv.) J. Ag. (Chondria atropurpurea, Harv,,
Ner. Am. Bor., Part II, P 18 ¢.)

Fronds four to six inches high, robust, very densely branched; branches
DPatent, secondary branches tapering at the base and apex, beset with
Scattered fusiform ramuli.

Var, rasciouLaTa, Farlow.

Secondary branches borne in clusters; cystocarps broadly ovate, sessile
On short lateral branchlets.

From Charleston, S. C., southward, Harvey. Var. fasciculata, Fort
Hamilton, N. Y.

e'fhe c.ha.mcters of the prosent speeicsare not woll defined. Specimensfrom Charleston,
nnferﬂuned by Harvey himself, aro robust and have the ultimate branches scuttered, but
ooy Ortunately thoy are without fruit. VWbhat Las been supposed to bo a varioty of the

e specios ocours rather commonly on tho coast of California, and was distributed in
trﬁ, Alg. Am, Bor., No. 57, Itis, however, not beyound question whether the form dis-

N uted should not ruther have been reforred to C. midifica, Hurv., described in tho
x~Og‘l’lmnent to the Norois The plant which is here described as var. fasciculafa is less
cal ust than specimens from Colifornia and Charleston, but resembles them in the dark

Or and secondary brauches which taper at both extremities. It differs from Charles-

ton : . - R
' 8pecimens in having the branches in tufts, in which respect it rescmbles somo Cal-

iforn; |
001::""“ specimens. ‘Whether the New York form should be considered a varicty of
* 8lropurpurea rather than C. nidifica is porhaps doubtful, :
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ODONTHALIA, Lyngb.
(From odovg, a tooth, aig, the sea.)

Fronds dark purple, plane, deeply distichously pinnatifid, with a
rudimentary midrib, margin alternately toothed, formed of oblong inter-
nal cells and small irregularly shaped cortical cells; tetraspores tripar-
tite, arranged in two rows in short, corymbose, stipitate, lanceolate
branchlets (stichidia), which are marginal and generally axillary; cys-
tocarps similarly placed, ovate, with a distinct carpostome and pyriform
spores borne on a basal placenta.

A small genus of seven or eight species, which are confined wmainly to the colder
waters of the northern hemisphere. O. dentata occurs in the North Atlantio, extend=
ing as far south as Halifax. Several other species inhabit the North Pacific, espocially
the vicinity of Kamtschatka, one species occurring as for south as Japan and another
in California. The species are dark and opaque, and the pelysiphonous structure i8

scarcely visible in the older parts of the fronds, but is clearly scen in young shoots,
especially in adventitious growths.

O. DENTATA, Lyngb.; Phye. Brit., Pl. 34,

Exs.—Alg. Am. Bor., FFarlow, Anderson & Eaton, No. 56.

Fronds four to twelve inches long, quarter of an inch broad, decom-
poundly pinnate, branches oblong, deeply pinnatifid or bipinnatifid,
laciniz alternate, linear, sharply inciso dentate toward the truncated ex-
tremities; tetrasporic and cystocarpic branchlets clustered, axillary.

Halifax, N, 8., and several localities on the Saint Lawrence River.

This species bas not yet been found within our limits, but-may be expected on the
Maine coast. It is easily recognized by its color and ramification, and does not adhere
to paper in drying. As a rule, American forms of this species are narrower than the
common British form, but they are not distinct, and at Halifax the common British
form was dredged by Professor Hyatt in abundance. The O. furcala of Reinschs
Contributiones ad Algologiam ot Fungologiam, p. 58, Pl. 42 4, is apparently the com-
inon narrow form of the present species.

RHODOMELA, J. Ag.
(From podeog, red, and pelag, black.)

Fronds dark red, filiform or subcom pressed, pinnately decompound,
‘branches filiform, not contracted at base, composed of a monosiphonous
.axis surrounded by several siphons and a thick cortex of small, irregt-
larly placed, polygonal cells; tetraspores tripartite, borne iu the ultimaté

: branches; cystocarps sessile or pedicellate, spores pyriform, on ghort

stalks from the basal placenta.

A small genus of dark-colored alge, confined to rather high latitudes in both hemi-
spheres. It is connected by the genus Rytiphiwa with Polysiphonia. The polysiphonoud
.charaeter of the frond is seen at the tip, and in most species cross-sections of the stem
.show a circlo of large cells surrounding the axial cell and a thick cortical layer. Whet
young the species are covered with dichotomous hairs. The gonus is (list,inguished
at sight from Chondriopsis by not having branchlets constricted at the base.
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R. suBrusca, Ag.; Phye. Brit., P1. 264.

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 55.
- Fronds six inches to a foot and a half long, terete, pinnately decom-
Pound, branches virgate, lower branchlets patent, subulate, the upper
fasciculato-corymbose; tetraspores prominent in subtorulose branchlets;
Cystocarps sessile, ovato-globose.

Var, GRACILIOR, J. Ag. (Rhodomela gracilis, Harv., Ner. Am. Bor,
Part I1, Pl 13 ¢.)

Fronds slender; tetrasporic branches distinctly torulose.

In deep tide-pools and at a depth of several tathoms.

Throughout our whole limits; Europe.

A species which varies very much with the time of year and the place of growth.
Tt ig usually common in the spring months, when it is often washed ashoro, and in the
Summer and autumn- it is occasionally found, especially in dredging, in & denuded

Orm, nothing remaining but the older branches, which are perennial and which give
Tge the following season torather delicate new branches. Asusually seen on Cape Ann
the fronds are short, robust, and dark colored, even in early spring, while at Wood’s -

oll and in Long Island Sound the common spring form is much attenuated, delicate,
and of a brighter red color, forming the Rhodomela Rochei of tho Nereis, In spite of
the difference in aspect, the extreme forms are connected by numerous transitional
Stages which make it impossible to admit a specific distinction. By Agardh R. Rochei
18 considered to be the spring form of the typical Z. subfusca, but we are more indlined
C° Yegard it as the young of the var, gracilier, which is more common south of Cape

0d, the type occurring northward. The species does not adhere well to paper.

POLYSIPHONIA, Grev.
(From modvg, many, and otpwv, o tube.)

b Fronds filamentous or subcompressed, distichously or irregularly
ranching, formed of a monosiphonous axis and several (4-20) siphous,
Often with secondary siphons, and either naked or with a cortical layer
of Irregular cells, furnished with numerous tufts of hyaline, monosipho-
Bous, dichotomous filaments; antheridialanceolate in outline, borne on
the dichotomous filaments; tetraspores tripartite, in one, rarely in two,
by ; .
0Ws, in the slightly altered upper branches; cystocarps ovato-globose
or ure . .
T urceolate; spores pyriform, on short pedicels borne around a basal
Carpogenic cell. -
e:‘h‘f’ largest genus of Floride®, of which more than two hundred species have been
e‘“‘lhed, but not all of which caun be considered valid. They abound in all purts of
aro world, especially in warm, shallow waters. Sowme are perenuial, but the majority
the &:nlxul and disappear during the winter. They are casily recognized at sight by
u tls Tucture of the frond and the tetraspores, whioh are alnost always in a single row
Bticl:f’d}lp_per .bmuches, rarely in a doubls row, and not in swollen special branches or
1dia, as in Bostrychia, which is nearly related to Polysiplonia. The grewsth is from

: ) .
\'islizglc apical cell, from which is formed & monosiphonous axis. By tangential di-
D8 of the upper cells there is formed s number of peripheral cells and a central
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cell. The peripheral cells are similar to one snother and of the.same length as the
central cell, and, as the successive secondary cells lie exactly or nearly exactly over
one another, the mature frond appears to be composed of a central filament or axis
surrounded by a number of secondary filaments or siplions, as they are termed in speak-
ing of the present genus and its allics. There is formed in somo species a second seb
of cells alternating with the siphons, and also corticating, generally irregularly sinuous
cells, which cover the surface. The tetraspores, according to Prof, E. P, Wright, are
formed by out-growths from the axial cell. The antheridia aro borne on the delicate,
colorless filaments which form tufts on the younger parts of the frond. Tho filaments are
dichotomous and the antheridia cover the lower cells of one of the forkings, tho branch
Sowmetimes being prolonged beyond, when the antheridia are said to be mucronate.
The cystocarps are terminal on short branches, and contain within a pericarp, whose
cells ate arranged in longitudinal series, pyriform spores on short stalks around o small
basal placenta. Some of our species are not well defined, and a prolonged observation
on the shore, especially during the spring mouths, is necessary before the limits of
some species can be accurately fixed.

SECT. I. Siphons four, cortications wanting.

P. UrRCEOLATA, (Dillw.) Grov.; Phye. Brit., Fl. 167.

Fronds deep red, becoming blackish, caspitose, three to ten inches
high, setaceous,. branches subdichotomous, with short, alternate, patent
or recurved, decompound branchlets, siphons four, cells below 4-5
times longer than broad, becoming shorter above ; cystocarps on short
lateral branches, urceolate, with a distinet neck; antheridia linear-
oblong, mucronate.

Var. FORMOSA, Ag. (Polysiphonia formosa, Phyec. Brit.)

Tilaments soft and flaccid, branches long, flexuous, branchlets some-
what attenuated, cells 5-10 times as long as broad.

Var. PATENS, Grov. (P. subcontorta, Peck, Twenty-third Report New
York State Botanist.)

Branches numerous, recurved or revolute.

On wharves and rocks at low-water mark.

From New Jersey northward ; Europe; California.

A common perennial species, most abundant in the spring, when it has a deep blood-
red color. It is frequent on old wharves and wood-work and on the under surface of
rocks near low-water mark, where it forms small turfs, in company with Callithamnion

%othii, The var. formosa is found only in the spring, and is softer, forms longer
tufts, and has longer cells than the type. It is the only form of the species which
adheres well to paper or which can lay claim to beauty. It is espeecially luxuriant iu
April at Wood’s Holl and the region of New Bedford, and forms donse tufts sometimes
a foot long. As usually scen in summer, the species is blackish and setaceous and
covered with diatomes. The var. parens, which diffurs somewhat in general habit from
the type, is not uncommon with us. Through the kindness of Mr. Peck, we have been
able to examine a specimen of his P. subcontorta, which, judging from the description
in the Twenty-third Report, sectned to be closely related to, if not & form of, P. Har-
veyi. Au examination of the specimen, howover, scems to us to show that it is ver
patens of the present species, which it resombles in microseopic characters,

P. SUBTILISSIMA, Mont.
Filaments densely tufted, two to four inches long, purplish brown,
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rising-from a creeping base; capillary, alternately decompound, branches'
multifid, attenuate, branchlets filiform, internodes once and a half as
loug as broad.
Var. WESTPOINTENSIS, Harv,
More slender and delicate.
Jackson Ferry, N. Y.; Newburyport, Mass., Harvey; Providence, R.
L, ar. Olney; Gloucester, Mass.? W. G.I. The variety at West Point.
The present spocies is with difficulty distinguished from P. Olneyi, which, in its turn,
O closely approaches P. Harveyl. The two last-named species are attached Dby o
ﬂl.nnll disk, and the filaments do not rise from creeping base, as in the present spe-
¢tios. The vertical ilaments of P. subtilissima are of & purple color, and are fine and-
8oft, and the cells are not much longer than'broad. We have seen spocimens collected
¥ Mz, Olney near Providence which may with cortainty be referred to tho present, and
have found floating in ditches at Gloucester tufts of a very dark, delicate species which
lay probably be referred to it. The specimens were apparently washed from some

Muddy shore, but the creeping basal filaments could not be scen. Gloucester col-
lectors should search for the plant in muddy ditches towards Little Good Harbor.

'P. OLnEYI, Harv., Ner. Am. Bor., Part II, P1. 17 b.—Dough Balls.

Tronds brownish red, densely tufted, from two to five inches high,
filaments c: pillary, much branched, branches patent or divaricate,
de%mpound, attenuated above, with scatteréd slender branchlets,
‘_llternodes three or four times as broad below, becoming shorter above;
antheridia ellipsoidal, not mucronate; cystocarps broadly ovate, nearly
Sessile,

On Zostera.

From New York to Halifax, most common south of Cape Cod.

The present specios passes by numerous forms into P. Harveyi, and in spito of the
Warked difference in the typical forms of the two species, the question remains to be
Settled whether P. Olneyi is not a slender variety of P. Harveyi. In its typical form

"> OMeyi forms dense soft tufts, sometimes called dough-balls by the sea-shore popula-
lon. The filaments are divaricately braunched below, Lut the upper branches are
Slender and erect and beset with fino byssoid branchlets. When old, however, the
“OWer Lranches bocowe rigid, and the branchlets rather spine-like, a8 in the next spe-
Cies. Both P. Olueyi and P. Harveyi are very common from Cape Cod to Now York,
Srowing usually on Zostera in shallow, quiet bays. As they maturo they fall from the
Ostera and are blown into small coves, the bottsms of which aro somotimes almost

Carpeted with the globose tufts of these two species, which lie loosely on the bottom.

w : typical forms of the present species collapse at once when removed from the
uter, -

P. HarvEyy, Bail.; Ner. Am. Bor., Part II, P1. 17 a.—Nigger Hair.
P, Xv’ Figs. 3, 4"

.Fronds blackish red, globosely tufted, filaments two to six inches
Ligh, setaceous, when young with a leading axis, becoming divaricately.
luuch branched, branches alternately decompound, patent, often angu-
lazly bent, beset with numerous short, simple or forked, spine-like
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branchlets, internodes all short, never more than twice as long as broad ;
antheridia ellipsoidal, not mucronate ; cystocarps broadly ovate, on
short pedicels. : '

On Zostera and other plants.

Common in Long Island Sound and found in several place in Massa-

chusetts Bay; Goose Cove, Squam, Mass. _

The typical form of the species is closely related to P. gpinulosa, Grev., found in
Scotland and in the Mediterranean and Adriatic Seas, where, however, it does not ap-
pear to be st all common. We once collected specimens at Antibes, France, and cer-
tainly at first sight it conld not be distingnished from P. Harveyi. In the typical P..
Harveyi the branches are rather rigid and the branchlets are spine-like and sometimes
revolute. As the plant grows old the finer branchlets disappear, and there is left an
irregular mass of coarse filaments beset with revolute branchlets, forming the P. aric-
tina of Bailey, whichisin the Nereis considered a variety of P, Harveyi. Itis, however,
rather an autumnal c>dition than a proper variety. The upper portion of the fronds
of P. Harveyi are sometimes slender and byssoid, and as it is a well-known fact that
the branchlets of Polysiphoni® have the power of falling from their attachments and,
producing new plants, it may be, as has already been suggested, that P. Olncyi is the .
byssoid condition of P. Harveyi.

Polysiphonia Americana, Reinsch, Contrib. ad Algolog. et Fungolog., p. 50, PL. 33 a, 28
far as can be judged by the plate, closely resembles some forms of F. Harveyi, except
in the color, which as given by Reinsch is bright pink. It is said by Reinsch to re-
semble . aricting, Bailey, in general appearance, but to ditfer in the erect, subdichoto-
mous filaments, whose joints are bicellular.

Sec. IL. Siphons four, main branches corticated, ultimate branches with:
out cortication.

P. ELONGATA, Grev.; Phyec. Brit., Pls. 292, 293.— Lobster Claws.

Fronds dark red, six to twelve inches long, robust, cartilaginousy
.irregularly branched, lower branches naked, upper beset with closely
set, alternately multifid branchlets, which taper at the base and apex,
cortications covering all but the younger portions of frond, section of
branches showing four large siphons, with secondary siphons and @
rather thick cortex; cystocarps ovate.

Gloucester, Lynn Beach, Squam, Wood’s Holl, Gay Head, Mass.

One of tho largest but less common Polysiphonis, which is more abundant in the
spring than at any other season. Tho species is perennial and in late summer and
autumn the branchlets fall off, leaving the lower an- coarser branches, which persist
through tho winter, und in the following spring produce at the apices tufts of delicate,
deep-red branchlets. It is recognized by its long cartilaginous main branches, which .
are nearly naked, and which bear tufts of filaments at the apex. The popular name
of lobster claws is tolerably appropriate. -

P. FIBRILLOSA, Grev. ; Phye. Brit., P1. 302.

Fronds brownish yellow, four to ten inches high, broadly pyramidal,
rather robust below, becoming slender above, with an undivided. axis
or divided near the base into several long, main branches, secondary
branches alternate, several times pinnate, fibrillose, with short, scattered,
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simple branchlets, ultimate divisions capillary, tufted; antheridia ob-
long, terminal ; eystocarps ovate.

On stones and Zostera at low-water mark.

Lynn, Mass., Harvey ; Wood’s Holl, Noank, Orient Point, Newport,
and several places in Long Island Sound ; Europe.

Rather a common species in sheltered places south of Cape Cod, but only known
Borthward from thoe refcrence of Harvey. It issmaller and more slender than the last
8pecies and the branches are not naked, but fibrillese. The present -specics is more
Rearly related to P. violacca, of which Harvey suggests that it may be a variety.

he last-named species is more decidedly red in color, is a larger plant, and although

¢ ultimate branches are in tufts, asin P. fibrillosa, the larger branclics are destitute
% the fibrillose branchlets characteristic of the latter species.

P. vioracEa, Grev.; Phyc. Brit, Pl. 209.

Fronds brownish red, six inches to two feet long, elongated, pyramidal,
‘USually with an undivided main axis, which has several long, widely
SPreading branches near the base, main divisions robust, becoming
“apillary at the tops, branches rather naked below, bearing above numer-
ous muitifid branchlets, ultimate branchlets densely tufted; antheridia?
cS’Stocamps broadly ovate, sessile or shortly pedicelled.

Var, FLEXICAULIS, Harv., '

Branches very long, slender, angularly bent, much divided, divisions
Patent and sometimes secund.

In deep tide-pools on exposed shores and on Zostera in deep water.

Ommon from New York northward. Var. flexicaulis, Cape Ann;
I)Ol't:la,nd, 0. B. Fuller; and northward.

. gne of the commonest species of the genus, frequenting cold, exposed tide-pools, where
it ; “13 4 dense habit and rarely exceeds a foot in length, When growing in deep water:

Ong and slender. In spring it has a pink color, but late in tho season it becomes
: colored, almost blackish. Specimens of the present species aro sometimes found
wm;l‘;eﬁcnn herbarin bearing the name of P. Brodimi, o species having six sil)hoPs,
ail ,hn§ not ns yet been detected with certsinty on our coast. The P. Brodimi of
©¥’s List of United States Algm is, according to Harvey, P. fibrillosa. )

Secr. 111. Siphons more than four, corticating cells wanting.

Xﬁi VARIEGATA, Ag.; Phye. Brit., Pl 155; Ann. Sci. Nat., Ser. 3, Vol.
s PLG, '

mirt(mds purplish brown, densely tufted, four to ten inches high, fila-

e ls setacec?us and rigid below, capillary above, dif:ho§01no-m}dtiﬁd,

i f);ver axily patent, branches above somewhat zigzag, elongated,

°°I'tic‘z, :fél:nately qecompound, flaccid branchlets, siphons six in number,

negy 10ns wanting, internodes not much longer than broad; antheridia
‘ -oblong, mucronate; cystocarps ovate, short-stalked.

At the foot of wharves, on Zostera, &c.
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Massachusetts Bay, Harvey; common from Cape Cod to the West
Indies; Europe.

A beautiful summer species, forming Iarge purple tufts on wood-work and various
substances a short distance below low-water mark in warm, sheltered waters. The
lower branches are rigid and widely spreading, but the tips are byssoid and collaps®
on being removed from the water. When mounted on paper small specimens have &
slight resemblance to P. Olneyi, but the species is coarser, and the siphons are six in-
stead of four in number,

P. PARASITICA, Grev.; Phyc. Brit., P1. 147,

Fronds dark brownish red, one to three inches high, filaments com-
pressed, decompound-pinnate, branches alternate, distichous, 2-3 pin-,
nate, ultimate divisions erecto-patent, subulate, acute, internodes about
as long as broad, siphons 8-9, cortications wanting; cystocarps ovate,
on short stalks.

Providence, R. I., Harvey; Europe; California.

A small species, said to have been collected by Mr. Hooper on the authority of Har-
vey. It differs from our other species in the compressed frond and uniformly distich-
ous arrangement of the branches. In aspect it looks more like a fine Ptilota than &'
Polysiphonia. In drying it does not adhere well to paper. In California the species

_ is rather common, especially the large varioty dendroidea.

P. ATRORUBESCENS; Grev.; Phyec. Brit., PL 172.

Fronds tufted, dark red, two to twelve inches long, filaments setace-,
ous, rather rigid, branches long, erect, alternately decompound, witl
scattered, simple or virgately tufted branchlets, which taper at the
base and apex, siphons ilsually 12, spirally twisted, articulations gen-
erally 2-3 times as long as broad; antheridia oval, terminal; cystocarps
broadly ovate, sessile.

In deep water and washed ashore.

Gloucester, Mrs. Davis; Gay Head, Mass., W. G. F.; Tisher’s Island,
Prof. Eaton; Orient, L. I, Miss Booth; Noank, W. @. F.; Little Comp-
ton, R. L, and Long Branch, N. J., Harvey; Europe.

One of our less common species, recognized by the number of siphons, which are
usually spirally twisted, and by the long branckes, which bear small branchlets that
taper at both extremities. Late in the season one finds denuded, rigid specimens, .
which bear little resemblanco to the form found early in the season. It docsnot adhere
well to paper in drying, and becomes qnite black in the herbarium.

P. NIGRESCENS, Grev.

Fronds dark brown, three to twelve inches long, rigid below, becom-
ing flaccid and much divided above, branches alternate, decompound-
pinnate, ultimate branches subulate, siphons 12-16, articulations about
1}-3 times as long as broad ; antheridia lanceolate, mucronate; cysto:
carps ovate, subsessile,
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Var. FUCOIDES, Ag.; Phye. Brit,, PL 277.

Fronds robust and naked below, upper branches pectinate or corym-
"bose, grticulations but slightly longer than broad.

Var. AFFINI8, Ag.; Phye. Brit., PL 303.

Fronds elongated, diffusely branching, branches distant, undivided
below, densely pinnate at the tip, articulations two or three times as
long as broad. -

In tide-pools and below low-water mark on stones and alga.

Common along the whole coast. '

One of our commonest and least beautiful species, which, although very variable, is
Benerally ensily recognized. In the Nereis, Harvey desoribes seven forms found on
our eastern coast. Practically, the species as found with us is recognized under two
Principal forms. The first is rather robust, and has branches which are more or less
Pectinate or corymbose, and in the extreme forms, as var. Durkeei, Harv., 1. ¢., Pl. 17 ¢,
they are compressed, and the pinnm are distichous and abbreviated. The second form
of the species is ropresented by the P. affinis of the Phycologis Britannica, in which
the. main branches are much elongated and more delicate than in var. fucoides, and the
ltimate divisions are arranged in pyramidal tufts. Between the two types described
Oceur innnmerable forms which hardly require a further description.

P. FAsTIGIATA, Grev.; Phyc. Brit., Pl 299.

.Fronds dark brown, forming globose tufts one to three inches in
dlameter, filaments rigid, of nearly the same diameter throughout, re-
Peatedly dichotomous, fastigiate, apices subulate, spreading, occasion-

_ ally forcipate, siphons averaging about 20, articulations decidedly broader
than long; anthéljidia, oval, in dense terminal tufts; cystocarps ovate,
taking the place of a terminal dichotomy.

On Ascophyllum nodoswm.

Common from New York northward ; Europe.

oA Yery common species, at once recognized by its form and place of growth., It
TS tufts on Fucus (Ascophyllum) nodosus and, according to Harvey, on I vesioulosus.
'ta cf)lor is so dark that one at first sight would hardly suppose it to be one of the
re’;"‘dﬂw- Theo filaments are rigid, and the plunt does not collapse in the least when
are oved from the water, nor does it adhere to paper in drying. The antheridia
oup very ﬂ-b.und.n.nt early in the season. The species, like most of the genus found on
n tlf,oa“; 18 dx‘uacious, but occasionally one finds both sexes on the same individual.
tion i8 connection, it would be well to inquire if there is not o proterandrous condi-
con di:‘mong the Floridoe, s in the higher plants. It has seemed to us that such a
. aaidmn may exist in P, variegaia, and possibly in the present species. P, fastigiata
found to h?.ve been collected in California, but the locality is doubtful. It has Leen
also in Australia and New Zealand.

BOSTRYCHIA, Mont.
. (From Boorpuyiov, a small curl.)
l&:;rozds da.rk purple, compressed or filiform, distichously or irregu-
a.mgndmnchmg, composed of several (4-11) cells (siphons) arranged
Bubcutya central fllament, the siphons either naked or corticated with
1cal cells, apices usually monosiphonous; tetraspores tripartite,
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in a double row in terminal fusiform branches (stichidia); eystocarps
terminal on the branches, ovate, with a distinet carpostome, spores pyrl-
form, attached to short filaments which are given off from a basal pla-
centa.

A genusofabout twenty species, characterized by their lurid purple color and by grow-
ing in places where the water is not very salt, some spocics, it is said, even growing
in fresh water. ‘They inhabit principally the tropics. The genus is intermediat®
between Polysiphonia and Dasya, and some species have been previously referred to
Rhodomela. The tetraspores are in stichidia, as in Dasya, but the cystocarpic spores
seem to us more ncatly like those of Polysiphonia. The frond is originally monosipho-
nous, and soon becomes polysiphonous, the number of siphons not being as constant
as in Polysiphonia. The corticating cells, when present, aro regularly arranged in
transverse bands. The development of the frond has been studied in detail by Dr-
Ambronn in B. scorpioides.

B. RIVULARIS, Harv., Ner. Am. Bor., Part II, P1. 14 d.

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 54.

Fronds an inch high, capillary, rising from a procumbent base, branches
flexuous, bipinnate, pinnz distichous, alternate, patent, loosely pinnu-
late, pinnules subulate, section of main branches showing about seven
siphons; tetraspores cruciate, in two rows in oblong stichidia below
the tips; cystocarps ovate, terminal on the shortened, naked, lower
piune,

On submerged logs in patches.

Hell Gate, N. Y., Harvey; Fort Lee, N. Y., Mr. Averill ; College Point,
Astoria, 0. H. Peck; common southward; Australia.

Ascowrmon species from Charleston, 8. C., southward, but only occasionally found

-with us. The only certain localities are near New York City, and it is extremely
doubtful whether it was ever found in the arctic waters of the Isle of Shoals, where -
it was reported by Captain Pike. The species is small and rather insignificant, but
is easily recognized by its polysiphonous structure and ramification. There are n¢
cortications, and the species Lelongs to the subgenus Stictosiphonia.

DASYA, Ag.
(From daovg, hairy.)

Fronds bright red, filiform or compressed, distichously or irregularl¥
branchicg, composed of a monosiphonous axis surrounded by seversl
{4-12) siphons, often corticated with irregularly shaped cells, clothed i
the upper part or throughout with colored, monosiphonous, dichoto-
mous branchlets; antheridia in siliculose tufts on the branchlets; tetra-
spores tripartite, borne in regular rows in lanceolate or ovate-lanceolat®
enlargements of the Dbranchlets ; cystocarps ovate, aduminate, sessilo
or pedicellate, spores terminal on branching filaments ariging from &

basal placenta.
A large and beautiful genus, including about seventy species, of which the groaterP“rt
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are tropical, Australia being especially rich in species. The genus is divided into a
number of subgenera, and is connected by Bostrychia and Tenioma with Polysiphonia.
The tetraspores are in stichidia borne on the hair-like Lranchlets, while in Bostrychia
they are in the polysiphonous branches, and in Taenioma tho stichidia are formed from
the flattened and scarcely altored brauches. The cystocarps are borne on short lat-
eral branches, which are usually slightly prolonged beyond the base of the cystooarp.
The placenta of Dasya differs somewbat from that of Polysiphonia and our other gen-
era of Rhodomelew. The spores are pyriform, but are borne on rather long branching
filaments which surround the carpogenic cell at the Dbase of the conceptacle, and
Which rise high up in its interior instead of being nearly sessilo around the carpo-
genic cell, as in Polysiphonia. The development of the cystocarp has beon studied in
detail by Janczewski in D. coccinea. The fronds are either filamentous or more or less
ﬁattoned, and, as in the case with most of the suborder, are formed from a monosiph-
Onous axis, from the cells of which whorls of filaments are given off, which in the
older parts of the frond become parallel-to the axis and replace the siphons of Poly-
8iphonia. In most of the genus there are also secondary siphons and corticating cells,
a1d ecither at the tip or throughout the frond tufts of delicate, dichotormous, monosiplh-

onous branchlets, which are colored and not hyaline, as in the hairs of some other
genera, :

D. ELEGANS, Ag., Sp. Alg. (Rhodonema elegans, Martens.—Dasya
DPedicellata, Ag., Syst. ; Bailey, in Am. Journ. Sei., Vol. III, p. 84.)—Che-
nille, Pl XV, Fig. 1.

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 51.

Fronds dicecious, villous, lake-red, six inches to three feet long, cylin-
dl‘ical, attached by a small disk, alternately 1-3 pinnate, with a percur-
Tent axis, densely clothed throughout with tufts of purple, capillary,
IIlOnosn'phonous, dichotomous branchlets, sections of branches showing
five cells around the axial cell ; antheridia densely covering the lower
cells of one of the divisions of the branchlets; tetraspores in two or
t‘hl‘ee rows in linear-lanceolate or ovate pointed stichidia-on the branch-
lets; cystocarps sessile on very short branches (pedicels) which are
borne on the main branches. o

On Zostera, wharves, &c., below low-water mark.

Oommon from Cape Cod southward ; Adriatic Sea.

_A beautiful species, known to lady collestors by the name of chenills, at once recog-
Nized by ite long, cylindrical, brangbing fronds, densely fringed with fine lake-colored
flaments, g is found throughout the year. In drying it adheres closely to paper.

he antheridia are much like those of Polysiphonia variegata, but are longer. The
SPecies extends to the West Indies, but appears to be more cotimon in Long Island
Sound than élsowhere. Thore is in the collection of the Peabody Academy of Salem
f’ Very large specimen, said to have been colleoted at Ipswich Beach, Mass., but the

ocality must be rogarded as doubtful. At any rate, the species is quite unknown

‘_elsewhere north of Cape Cod.

SusorpEr CORALLINEZA, Decaisne.

Fronds rose-colored or purple, calcareous, horizontally expanded or

erect and branching, crustaceous, foliaceous, or filiform, continuous or
8. Miss, 59——12
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articulated ; antheridia, carpospores, and tetraspores Lorne in distinct
cavities (conceptacles), which are either external or immersed in the
fronds; antherozoids spherical, attenuated at one end, or provided
with two short projections borne on short filaments at the base of the
male conceptacles ; carpospores pyriform, terminating short filaments
which surround a tuft of paraphyses at the base of the female concep-
tacles; tetraspores zonate, occasionally binate.

The present order includes all the calcareous Floridew except a comparatively few
species which belong to the Nemaliew and Squamariew, Although classed by the
earlier writers with the corals rather than plants, the species of Corallinee are now
placed at thoe head of the Floride, in consequence of their highly differentiated or-
gans of fructification. Our knowledge of the fructification of the Corallinem is de-
rived principally from the Etudes Phycologiques of Thuret and Bornet and the Re-
cherches Anatomiquessurles Melobésiées of Rosanoff. Thuret and Bornet describe three
different forms of conceptacle, containing, respoctively, the antheridia, the carpospores,
and the tetraspores, the last only being mentioned by Harvey in the Ncreis. The
tetraspores, which are wuch more common than the carpospores, are usually zonate,
although occasionally binate, and from the fact that they are borne in distinct con-
ceptacles, which is not the case with the other Floridew, it had erroncously been con-
" sidered that the carpospores of the Corallinee were four-parted. The cystocarpio
spores, or carpospores, are always pyriform and undivided, and accompanied by pars-
physes. The number of trichogynes is large, and they project in a tuft at the orifice
of tho conceptacle at the time of fertilization., The antherozoids differ from those of
the other I'loridee in having appendages.

The Corallinem abound in the tropics, and but few representatives are found in
northern seas. Our own coast is especially poor in species, The study of the devel-
opment of the plants of this order is difficult, owing to the calcareous deposit, and
soaking in acid injures the more delicate parts. The species are nearly all fragile
when dried, and it is not easy to preserve berbarium specimens in good condition.
The suborder may be divided into two tribes. The Corallinew proper have articu-
lated fronds, which rise vertically from the substratum, as is seen in our common
Coralline. The Meclobesiew are not articulated, but form irregular horizontal crusts,
which sometimes rise in irregular erect branches,

Fronds erect, filiform, articulated...... eeeennn ceereenes... Coralling.
Fronds horizontally expanded or vertical and inarticulate.
Frounds horizontal ....ccven e, Melobesia.
Fronds rising in irregular protuberances from a horizontal base,
Lithothamnion.

CORALLINA, Lam.x,

(From «xopailiov, a coral.)

Moncecious or dicecious, fronds arising either from a calcarcous disk
or from interlaced filaments, erect, terete or compressed, articulated,
branched, branches opposite, pinnate; conceptacles terminal, naked or

occasionally with two horn-like appendages.

A genus comprising about thirty to thirty-five spectes, mostly tropical, C. oficinalis, C:
squamata, and a few others extending high northward. The fronds of Corallina are
formed of a Lundle of dichotomous parallel filaments, whose external branches grow
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01}1iquely outwards to form the cortical layer. The increase in the length of the frond
afises from the elongation of the central bundle of filaments. The whole plant is
covered by a dense cuticle. The conceptacles are formed from the terminal cells of
the filaments just mentioned, which cease clongating and lose their calcarsous incrus-
ta.tion, the cuticle also falling away. The peripheral filaments, at the same time,
Conutinne to elongate and project beyond the central bundle of filaments, thus forming
the wall of the conceptacle. '

C. OFFICINALIS, L.; Phye. Brit., P 222.—Common Coralline.

Dicecious, fronds two to six inches high, arising in dense tufts from a
caleareous disk, decompound-pinnate, lower articulations cylindrical,
twice as long as broad, upper articulations obconical or pyriform, slightly
Compressed, edges obtuse; conceptacles ovate, borne on the ends of the
bI‘&nches,or some of them hemispherical and sessile on the articulations,

Var. PROFUNDA, Farlow.

Fronds clongated, with few, irregular branches.

‘Common in tide-pools ; the variety in deep water.

Europe; North Pacifict

The only spocies lknown on our coast, often lining the bottoms of pools, and when
eXposed to the sun becoming white and bleached. C. squamata, which is monccious,
and has g filamentous base, and whose upper articulations are compressed with sharp
edges, especially on the upper side, is a common specics of Northern Europe, and may

©Xpected with us.

MELOBESIA, Aresch.
(Possibly from geAtdowa or gniofoots, the daughter of Occanus.)

Fronds calcareous, horizontally expanded, orbicular, becoming con-
fluent and indefinite in outline, conceptacles external or inumersed;
antherozoids spherical, furnished with one or two short projections;
tetraspores either two or four parted, borne sometimes in conceptacles

h‘“'ing a single orifice, at other times in conceptacles having several
Orifices,

W;Il‘ilg limits of the tLree genern Mclobesia, Lithophyllum, and Lithothamnion are not
whi heﬁned. .In M. Thuretii, Bornet, tho plant consists merely of o fow short filaments,
up ;; are Luried in the substance of Coralling squamata and sevem‘l .species of Jam't.z,
epeet Wh‘ose stlrface the conceptacles of tho Melobesia are alone visible. From th‘ls
Whicle;s, n \vluch' the frond may be said to be rudimentary, we pass through forr.ns in
Wla] {;he fror'xd is in tho form of calcareous crusts or plates till we meet Leavy, irreg-
Papeg Ax}unchl}xg .forms, which resomblo corals much more than plants. In the present
t inné ‘fIObeBlfl, 1uc1.uding Lithophyllum of RosnnofF, compljeh(&ufl& all the smaller and
l‘anc]r 101"115} ln. which the frond does not rise in thc? form of 1rr(?gular tuborcles or
by thems, “'lllle‘m Lithothamnion are placed the branching and heavier species, reforred
or N_ullf’lﬂcr writers, as L.innums, Ellis aud Solander, meurc'k, and others, to Millepora
oes 1 olfom, aud by Kiitzing to Spongites. Our common pocios, L. polymorphum, which
Test, A1 often branch, shows the insufficient l.msxg on which the genera of this group
(’I'G!;ns ;h“mg“l tho‘re is considerable divers%ty m. the structure of the fronds, the
Spore o 'n‘uctlﬁcatxon, with some slight modifications of the antherozoids and totra-
8 aro the same as in Corallina and Jawia. The mest detailed aceount of the
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frond in the Meclobesioid group is that given by Rosaneff in his work already referred
to. According to Bornet, however, the cystocarpic fruit of the Melobesice escapod the
observation of Rosanoff, and what the latter called cystocarps were only a form of
the non-sexual or tetrasporic fruit. The tetraspores are found in two different forms—
eithor in hemispherical conceptacles, which have a single central orifice of good size,
at whose base the spores are borne around a central tuft of paraphyses, or eise in
truncated conceptacles, whose flattened upper surface is perforated with numerous
orifices, beneath each one of which is a tetraspore, separated from its fcllows by &
large, colorless cell, :

"The fronds of the smaller specics of Melobesia, as M. Lejolisii and M. farinosa, consist of
two portions, the basal and the cortical. The former consists of a siugle layer of cells,
which arise from the division of thespore into four cells and subsequent marginal growth.
The cortical layer in the smaller species is composed of small cells cut off by oblique par-
titions from the upper part of the basal cells. In the larger specics of Melobesia, more
particularly those placed in the subgenus Lithophyllum, the cortical layer is much more
marked, and the colls of which it is composed seem to be arranged in lines which aré
curved at the base, but are straight above and at right angles to the direction of growtl-
In some of the small species of Melobesia certain of the basal cells elongate and swell
at the summit, so that when seen from above they look larger than the neighboring
cells. Rosanoff applied to such cells the name of heterocysts, a word badly chosen,
since the heterocysts in the Nostochinee, where the term was first employed, cannob
well be compared with the heterocysts in Melobesia. The conceptacles in all our species
of Melobesia are external. The form generally found is that which contains the tetra-
spores. Our species all occur in Europe, and it is very probable that the remaining
Northern Eurepean forms not yet recorded with nus will be found on further search.

a. Species small, growing on plants, basal stratum well marked, cortical
layer imperfectly developed.

M. Lesovr1si, Rosanoff. (M. membranacea, Aresch., in Agardl’s Spec.
Alg.; Harvey, Phye. Brit., Pl. 347, in part.—M. farinosa, Kiitz., Spec.
Alg.; Le Jolig’s Liste des Algues.—BM. Lejolisii, Rosanoff, 1. c., p. 62
Pl 1, Figs. 1-12.) '

Fronds thin and brittle, at first orbicular but soon densely confluent,
forming scaly patches of indefinite extent; heterocysts wanting, basal
cells squarish, cortical cells few and indistinct; tetrasporié conceptacles
very numerous, approximate, flattencd-convex, orifice ciliated; tetra-
spores four-parted ; antheridia and cystocarps ¢

On leaves of Zostera. '

‘Wood’s Holl, Mass.; common from Nahant northward; Europe.

A species which is certainly common on eel-grass on the northern coast and probably
equally abundant in Long Island Sound, although definite information on this point 18
wanting. This is the formm which is found in American herbaria bearing the namo
usually of M. farinosa or M. membranacea. The orbicular character of the fronds soon
disnppears, as they are found in great numbers, and at an early stage becomo confluent
The conceptacles are so numerous that at times very little of the fronds themselves call
be seen. The latter casily crumble and fall from the plant on which they are growinge

M. FARINOSA, Lam.x. (JI. farinosa, Aresch., in Agardh’s Spec. Alg.
non Le Jolis’s Liste des Algues.—M. farinosa and M. verrucata ? ¥arveyy
in part.—M. farinosa, Lam.x., in Rosanoff, 1. ¢, p. 69, Pl 2, Figs. 2-13.)
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Fronds thin, orbicular, becoming confluent, distinctly zonate; hetero-
cysts present, basal cells elongated-rectangular, cortical cells semicircu-
Iar or triangular seen from above; tetrasporic conceptacles small, hewi-
Spherical, orifice not plainly ciliate; tetraspores four-parted ; antheridia
and cystocarps ?

On Fucus vesiculosus.

Wood’s Holl, Mass; in all parts of the world.

Although ouly one locality is mentioned, the species probably occurs throughout
our limits, It is distinguished from the last by tho shape of the conceptacles and the
absenco of s circle of cilia around the orifice. The fronds are larger and more fre-
quen:ly orbicular, althouglh scarcely thicker than in M. Lejolisii. .In both species the
calcarcous incrustation is somewhat farinaccous as compared with the following, in
Which the incrustation is smootber and solid. M. membranacea, Lam.x. related to M, -
J aringsa, but destitute of heterocysts and having tetrasporic conceptacles with several
orifices, is to be expected on algm of our coast. .

M. pustULATA, Lam.x. (M. pustulata, Phyc. Brit., Pl 347 d; Rosa-
loff, 1. c., Pl 4, Figs. 2-8.)

Fronds rather thick, circular, becoming reniform or orbicular, indis-
tinetly zoned ; heterocysts wanting, basal cells elongated vertically, cor-
tical cells squarish; conceptacles large, hemispherical, orifice naked ;
tetraspores four-parted.

Probably common on the larger algm along the whole coast, but being undistinguish-
able from the next species when sterile, one cannot e sure of the species unless it is
0 fruit. The totraspores of M. pustulata are zonately four-parted, while those of Af,
’na.cr ocarpa are merely two-parted at maturity. In both species the fronds are rather
thick and solid and do not crumble, as in the two preceding speoies, and the orbicular
shape jg preserved. for a longer time, '

M. MACROCARPA, Rosanoff, (M. macrocarpa, 1. c., p. 74, Pl 4, Figs.
2-8 and 11-20.) ,

Fronds as in M. pustulata ; tetraspores large, two-parted.

On Okondrus.

Gloucester, Mass. ; Europe.

b. Species rather large, growing on stones and shells, cortical stratun
well developed.

M. LeNorMANDI, Aresch. (Lithophyllum Lenormandi, Rosanoff, 1. c.,
P. 85, PL. v, Figs. 16, 17; PL VI, Figs. 1, 2, 3, 5.) ,

b Fronds saxicolous, closely adherent to the substratum, suborbicular,
tecoming squamulose-imbricate, slightly zonate, margin crenate, lobed ;

ttraspores four-parted, in compressed, hemispherical conceptacles, with
Numeroyg orifices ; antheridia and cystocarps?

On stones,

Eloucester, Mass. ; Europe.

Pparently common in many places, but fruiting specimens were only collected at
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Gloucester. Tbe fronds form rose-colored crusts of considerable extent, and are 80
closely adherent that they can scarcely be removed. The tetrasporic conceptacles are
large, but very much flattened. .

LiTHOTHAMNION, Phil.
(From 2A:90¢, a stone, and & uveov, & bush.)

Fronds calcareous, thick, at first horizontally expanded, but after-
wards producing erect knobs or coralloid branches; otherwise as in

Melobesia.

A gonus comprising probably not more than twenty or twenty-five good species, most
of which are tropical. The larger and more solid forms inhabit-deep water. In Litho-
thamnion the cortieal portion is markedly developed, and it not rarely happens that
new lobes are produced which overlap the older ones and form an imperforate layer over

" the older conceptacles, which are thus occluded before the spores are ripe. In such
cases sections show conceptacles which are apparently buried in the central part of the
frond.

L. POLYMORPHUM, (L.) Aresch. .(Millepora polymorpha,L.; Sp. Alg.—
Millepora (Nullipora) informis, Lamarck.— Melobesia polymorpha, Harvey,
Phye. Brit., Pl 345.)

Fronds thick and stony, purplish, becoming whitish, forming incrus-
tations of indefinite extent and occasionally rising in thick clumsy lobes,
punctate throughout with the very numerous, small, immersed concep-
tacles ; antherozoids spherical, with an appendage at one end (Bornet);
tetraspores two-parted ; cystocarps ¢ '

On rocks and stones in deep pools and below low-water mark.

Common from Nahant northward.

Not known with certainty south of Cape Cod, but very common northwavd, where it
forms stony, purplish incrustations on rocks. As usually seen, it adheres closely to tho
rocks, covering patches of indefinite extent, and would be mistaken for a species of
Melobesia. It is so hard and adherent that it is mistaken by persons on the shore for
a part of the rock itself. Although the determination of the present species admits
scarcoly a doubt, the form usually found with us is smoother and less lobed than
European specimens of the same species. In the description given above the tetra-
spores are 8aid to bp two-parted. This is true of all the American speciinens examined,
but it may be that what we have seen were immature spores, which, when ripe, are
four-parted.

L. wAscicuLATUM, (Lamarck) Aresch. (Millepora fasciculata, Lam-
arck.=Melobesia fasciculata, Harv., Phye. Brit., Pl. 74.)

Fronds purple, stony, attached, afterwards becoming free, very irregu-
lar in outline, densely branching, branches fastigiate, subcylindrical,
apices generally depressed; tetrasporic conceptacles densely covering
the branches, flattened, hemispherical ; tetraspores two-parted.

On stones or in free globose tufts at low-water mark and in deep
water.

Eastport, Maine; Europe.
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Rather common at Eastport, whereit is often dredged. It is also found at low-water
mark during thé spring tides, especially on Clark’s Ledge. Small forms of what may
be the same species are occasionally washed ashore after storms as far south as Nahant.
The species is at once distinguished from all our other forms by the very numerous,
ghort, stout, cylindrical branches. The conceptacles are external and contain two-
Parted spores, which may possibly be later four-parted, altbough in the specimens we
have examined they seemed to be quite mature. The conceptacles, as far as could be
made out, had no distinct orifice, and were very much flattened oxternally.

ADDENDA.

To follow Stilophora, page 89:
ARTHROCLADIA, Duby.

Fronds olive-brown, filiform, branching, composed of a large central
Mlament formed of cylindrical cells and a series of polygonal cortical
cells, which become smaller towards the surface; plurilocular sporangia
moniliform, borne on branching monosiphonous filaments which form
tufts on the branches.

A small genus, consisting of a single species, which has been divided by Kiltzing into
three, characterized by the tufts of monosiphonous filaments which bear the sporan-
8ia, and which are arranged in whorls, giving the fronds a nodose appearance. Har-
Voy and Agardh place the genus in the Sporocknacew, while Le Jolis places it in a spe-
cial suborder of Pheosporee.

A, viLLOSA, Doby. (Sporochnus villosus, Ag., Sp.—Elaionema vil-
losum, Berk.)

Fronds six inches to three feet long, delicately filiform, with a per-
Current axis and usually opposite, widely spreading, 1-2 oppositely pin-
Date branches ; fructiferous filaments byssoid, in dense penicillate tufts
Which form irregular whorls; plurilocular sporangia moniliform, com-
Dosed of numerous cells, about 15-20 in a row, generally seccund on the
branches of fructiferous filament; unilocular sporangia?

. Washed ashore at Falmouth Heights, Mass., Mr. F. T. Collins ; Cape
fear,

4 rare species, only known on the New England coast from the specimens collected
by Mr, Colling, which were rather smaller than European specimens. The species bears
& mors or less considerable rescmblance to Desmarestia viridis, but the penicillate tufts
are more regularly arranged in whorls, and bear the sporangia, whick is not the case
M the genus Deamarestia. ‘

To follow Lyngbya, page 34:
SYMPLOCA, Kiitz.

Filaments as in Lynglbya, but adhering to one another in fascicles.

ofSca?cely distinct from Lyngbya except in the existence of a mass of jolly, by means
Wwhich the filaments adhero to one another in meshes. In habit the species of the
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present genus resemble the specics of Calothrix rather than Lyngbya, but the filaments
are not prolonged in a hair-like extremity as in the first-named genus.

8. FAscICULATA, Kiitz. .

Filaments a quarter to half an inch high, united in tooth-like masses
from a gelatinous base, .009-12== broad, sheaths thin, cells broader than
long.

On rocks between tide-marks,

Newport, R. 1.; Europe.

Table of comparative disiribution of New England gpecies.

England.

ern Europe.
coast of United

States.

England genera.
Number of New
England species.
Numberofspecies
northof Cape Cod.
Numberofspecies
southof CapoCod.
CommontoNorth-
Common to Med-
iterrancan and
Adriatic.
CommontoPacific
Peculiar to New
Peculiar to coast
northof CapeCod.
Pecaliar to const
southof CapeCod.

Number of Now

Cryptophycem.....
hroococeacesm.
Nostochinewm. ..
Zoosporoa .........
hlorosporeas ..
Bryopsidem.. ...
Botrydiew .....
Phmospores ...
Oosporom.....-.....
auchericm. ...

g T N C PR

Besides tho genern and spccies, enumerated above, there are 4 generan and 10 specics deseribed,
but not considered to be sufliciently well known. If these are counted, the total number of genern is
111, and 240 species. The comparison with Mediterranean and Adriatic spucies is imperfect, because
thore 18 no complete list of the algw® of those seas, and our Paciflc const has not as yet been sufficiently
well explored to male it possiblo to give approximatcly the numbar of our species found there. Intheo
tablo\ the species marked peculiar to Now England are those which extend along our wholo coast,
those of morc limited range being kept distinct. The tablo shows plniul& tho goneral fact that the
total number of species increases as one goes southward, and that the increase is mainly due to tho rela-
tive increaso in number of the Floridee. It also shows the close resemblance of our marine flora to that
of Northern Europe, and although the number of spocics common to Arctic watersis not large, as far 68
the numbers themsclves are concerned, yet, if we consider the absolutely small total of species found
in Arctic regions, the number of species common to our coast is relatively vory large. The general
poverty of our florn may be aecn in comparing the number of genora and species found in New Englond
with the number of species and genera in Harvey’s Phycologia Britannica and Lo Jolis's Liste des
Algues Marines do Cherbourg. The number given by Iarvey is 110 genera and 388 species ; that given
by Le Jolis is 137 gencra and 316 specics. The Phycologia was published in 1846-'51, and Le Jolis's
Liste in 1863. In Loth works, moro especially in the Phycologia, a number of specios which we have
in the present article united were kept distinct; but as ndditional apecios havo been discovered sinco
the appearanco of the two works above numed, the total number of apccica is not probably much less,
or may over be greater, than the figures given by Harvey and Lo Jolis. In Phyces Scandinavic®
Marine, published in 1850, Areschoug describes 68 gonera and 175 species. Since that date numerous
additions have been made to the'Scandinavian marine flora, and the total number of spectes is probo.
bly not far from that of thoe species of our own coasat.



THE MARINE ALGXE OF- NEW ENGLAND. 185

ARTIFICIAL KEY TO GENERA.

"NoTe.—The following key isintended to enable persous who are not at all acquainted
With our gea-weeds to ascertain with a partial degroee of accuracy the genera to which
- 8pecimoens which they may collect are to be referred. For this purpose tho characters
- used are, as far as possible, those which can be seen by the naked oye, but, as in many
Cases, the generic distinctions absolutely depend on microscopic characters, ono wmust
Dot expect to be able to recognize all of our forms withont making a moro or less caro-
ful microscopical cxamination, especially in the case of tho Cryptephycew and Phao-
&porem, 1t should of course be understood that tho key is entircly artificial, and does
Lot represent the true botanical relations of our genera ; since in many cases the char-
acters refor only to species of our Atlantic coast and would mislead astudent Lhaving
& specimen from other waters. '

1. Color bluish or purplish green,* algm of small size, usually more or
less gelatinous ............ cieee- cleeeneaae. .. (Crytophycee) 5
2. COlOT GTASS GTOOI . -« v s eeemeeee e amae e aanraeaaeannaeaannnn 18
3. Color from yellowish brown to olive green or nearly black...... 20
4. Color red or reddish purple, rarely blackish, in fading becoming at
times greenish ......coiaiiiiiiiiiann, eeedaaann (Iloridece) 48
5. Cells arranged in filaments ............. eeeeecaeanan eaeenes 9
Cells in colonies, but not forming filaments .. .... cevectareiane. O
6. Cells grouped in twos or some multiple of tWo. ....co.ceeenoen .1
Cells solitary, not adherent in tWos ..........-..... ceeeerens . 8

1. Groups free, not united with one another by a gelatinous envelope.
Chroococcus.
Groups united by a gelatinous substance so as to form irregularly-
shaped colonieg.......... e eeeneeceeaceeceranen, Gleeocapsa.
Groups united by a gelatinous substance so as to form colonies of a
dendritic shape .. ... R s Cetmeseaaan Entophysalis.
8. Cells imbedded in a gelatinous substance, forming colonies of indefi-
Nite 8hape -vveveervieeaenn- e eeecasaaens s P Polycystis.
Cells imbedded in 2 gelatinous mass, which forms at first ovoidal and
afterwards net-shaped colonies ... ......oeee.o.uen Clathrocystis.
* Filaments ending in a hyaline Dait. ... .oeee. ceanessesensens . 16
F{Iaments not ending in a Lair............ Creeicaenenas ceeaen 10
. F}Iaments provided with heterocystst.....c.ceveea-n. RETRRES 1
u i“‘}laments destitute of LeteroCySts ««cueevearoaarerenrannanans 12
+ Filaments with a thin gelatinous sheath, spores not adjacent to the
LT S «-.. Nodularia.
fo;n?el:-ri:na?in? species of Clathrocysiis and the genus Beggi.atoa are exc_eptions. ’I“he
gel“tinoug};ﬁm' and covers tho mu.d and algm 'b.otweeu tide-marks with a very fme
dolic . The species of Beggiatoa are whitish to the naled oye, and form very

tvy

At films over dcecaying algem.
1. puge 11,
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12,

13.

14

15.

16.

117,

18.

19.

Filaments without a gelatinous sheath; spores next to the hetero-

o 13 7 Spherozyga-
Filaments with a gelatinous sheath ...........cccveievenn.... 15
Filaments without a gelatinous sheath.......cccecoeeua .. .. 13
Filaments spirally twisted............ eeeeeaceecaneaa Spirulina.
Filaments not spirally twisted. ...cooeereeneenorinaioaa vannns 14
Cells bluish or purplish green .........coecervica.aunn Dycillaria.
Cells colorless or containing opaque granules............ Beggiatoa.
Filaments free...... ettt iaeeeietarercaecaeneaaaans ... Lyngbya.
Filaments adherent inmeshes....cc.oooovioianann, Symploca-
Filaments united in buudles and surrounded by a general gelatinous

) 1T 11 4 Micerocoleus.
Fillamentsfree......cooeniiinotienn it iiieeeananrnn. Calothriz.
Filaments imbedded in a dense mass of jelly..-... vouevsnnnnn. 17
Filaments nearly parallel, fronds forming a thin expansion. .. Isactis.

Filaments diverging from the base of the hemispherical or somewhat

flattened fronds .. euveiiii it et eaes Rivularia.
Filaments simple at the surface and forking in the interior of the
vesicular fronds ...eeieeeiii it i i Hormactis.
Fronds unicellular ..ovue cvnieenen oottt ciiant conaeenan 19
Fronds multicellular ...... .occetimratienninaamaeeiane s .20
Cells small, ovoidal, prolonged into a long, root-like process at the
L Pt Codiolum.
Cells large, filamentous, pinnately branching ............ Bryopsis:
Cells large, with few, erect, alternate branches, some of which swell
at the end and bear DUMEreus BPOTeS. ..ocvvevunevannn. Derbesia.

Cells very long, cylindrical, with irregular or subdichotomous
branches, spores larye, solitary, in special lateral or terminal cells

: Vaucheria.

20, Fronds membranaceous ............... e teeieeaienncaaas 21
. Fronds fillamentous «...ceounieiiinriaeeiinene . 22
21. Fronds formed of a single layer of cells.... ......... Monostroma-
Fronds composed of two layers of cells, which in some cases sepa-
rate so as to form tubular fronds ...... ... ... L.l Ulva-

22, Filaments SIMPLe - oo iin or et ieeees it renncnonansnnenn 23
Filaments branching ... ... ccovveiaierennineanennns e 24

23. Small alge, filaments soft and flaceid.................... Ulothriz.
Rather coarse algw, filaments more or less rigid, often twisted 0
2119 113 o Cheatomorpha-

24. Some of the cells bearing long, hyahne hairs.......... Bulbocoleon-
Hairs Wanting ... oo it it or et ia it ittt ietare v ineenns 25

25 Branches small and root-like........ et eccteaanan Rhizoclonium-
Branches distinet .......... .. i el Cladophoré-

26. Fronds irregularly globose, hollow, gelatinous. ... .... . . Leathesi®:

Fronds forming crusts or expanded pellicles......c..c........ 27
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Fronds small, tufted, composed of a dense basal portion and an

outer portion composed of free filaments............. eerens 28
Fronds tubular, unbranched .. ....cooiiiiiininniiiiinann 29
Fronds filamentous . .- cos cenetr civeaiecencneee tosrovannn 31
Fronds membranaceous, expanded ... .cceeaaenneaiiaan.. 41

27. Fronds densely parenchymatous throughout, frnit in'external

) 07077~ SR Cenceeese sianeaes Ralfsia.

Fronds minute, thin, formed of a basal horizontal layer of cells and
short vertical filaments, between which the sporangia are borne.

Myrionema.

28, Free filaments all aliKe. .. .ovevevnecneneranneeannnns Myriactis.*
Free filaments of two kinds, one short and the other exserted.

Blochistea.

29. Fronds simple, hollow throughout, substance thin ............. 30

Fronds simple, cylindrical, somewhat cartilaginous, with numerous

diaphragms ..o ove vt ieiia iiitiec e aiaea et e Chorda.

‘Fronds branching, substance thin, sporangia large, arranged in

transverse lines....cooiivii i tamer s Striaria.

30. Sporangia densely covering the surfuce........ ...... Seytosiphon.

Sporangia external in scattered spots ............... Asperococcus.

31. Fronds capillary, branching, formed of single rows of cells (inono-

Biphonous) ..v o ciivrieiieiiieneaee wov i eee ... Ectocarpus,

* Fronds cylindrical, solid or occasionally becoming partially hollow

With 86 o v vt iie ettt eae et cieae e 32

32. Fronds slimy, composed of an axial layer of elongated filaments

and a distinct cortical layer of short, horizontal fllaments .... 33

Fronds composed of elongated internal cells, which become smaller

and polygonal at the surface........c.coovvaruan.. e eeeen 35

Fronds, at least in the younger portions, formed of cells of nearly
uniform length, arranged in transverse bands, without any proper

cortical layer......coececenenncan. ... Ceaeecameneaaan e 38
33. Fronds tough and dense - - ... .neeenennneeannneeenn. Chordaria.
Fronds soft and laceid..ccoe seevevneeee sarnnraeneennneeonan ‘34

34. Outer cells of cortex producing plurilocular sporangia .. Castagnea.
Outer cells of cortex not producing plurilocular sporangia. Mesogloia.

35, Fronds traversed by a central filament formed of large cylindrical
cells placed end toend ........ceonu.... e eeeideaeann. 36
Fronds destitute of distinet axile fillament .. .o.e.eee ceen.... 37
Sporangia in branching, monosiphonous filaments, which form tufted
whorls on the branches. ......ccooveenes e vannnn. Arthrocladia.
Sporangia inconspicuous, formed from the cortical cells. Desmarestia.
Sporangis, globose, prominent in the cortical layer .. .. Dictyosiphon.

36,

37,

r:ﬂ‘zh‘m reference is rpude in Myriactis and the following genera of Pheosporee to

co Oﬁxternnl filaments, it should be understood t‘hat only filaments whoge cells contain

ol ng matto‘r are meant, and that no aceount is to be taken of the numerous hyaline
8 with which most of the specios of Phaospore® aro covered at certain soasons,
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38.

Sporangia at the base of filaments, which form scattered external
L7108 £ Stilophora.
Fronds minute, ending in a hyaline hair, monesiphonous below,
densely beset above with very short branches, between which are
the 8porangia. ... coovie iiiiieennnneaace vananncan. Myriotrichia.
Fronds ending in a large, single cell, the eells of the lower part
giving off descending filaments, whlch become interwoven and

o -

form a false cortex. . ... «ocei il it 39

39. Rhizoidal filaments few and limited to the base of the plant, branch-
ing, irregularly pinnate...... ..o ool Sphacelaria.
Rhizoidal filaments numMeErous. ... .couooiieei i iianiaan., 40

40. Branches distichously pinnate........cooevceiainn... Chaetopteris.
Brancheswhorled .. ........ ..ol il Cladostephus.

41. Tronds simple or occasionally proliferous.......c.c.....coea... 42
Fronds branching......coce et it iiiiaaeen 47

42, Midrib present...... cccec.o.... Cecenans Cite eeecteaianaanias 43
Midrib wanting . ... .ot i it 44

43. Fronds stipitate, perforated with numerous holes.......... Agarum.
Fronds entire, with a few separate leaflets on the stipe below the
lamina ......cooeeeei it e acesnrteaaaaanas Alaria.

44. Fronds thin, subsessile..........ccoiiiii i iii it iiieaaaa, 45
Fronds thick and coriaceous, distinctly stipitate............... 46

45. Sporangia densely covering the surface of frond.......... Phyliitis.
Sporangia external in scattered spots................... Punctaric.

46. Cryptostomata present, fronds attached by short, nearly simple
B 11 700 14 Saccorhiza.
Cryptostomata Wantmg, fronds attached by prominent, branching
Thizoids. . .. on it i i e e Laminaria.

47. Fronds without distinction of midrib and lamina, fruit borne on
short lateral branches.................... . e Ascophyllum.
Blade distinct from the midrib, bladders borne in the laminz,
fruit terminal ... ... ... e Fucus.

" Bladders and fruit borne on special stalks.............. Sargassum.
48. Fronds calcareous.....cooeeevee.vavon. Cearaaae teeeeearcaanas 49
Fronds not caleareous . «vv v cuvioe s v ciaeiaaenearaanaaeanan 50

49, I'ronds erect, filiform, articulated .......... eereanaanans Coralling.
Fronds thin, horizontally expanded..........co.uv.a.o.. Melobesia.
Fronds thick, horizontally expanded, but rising at intervals in
irregular protuberanees............ceaiiiia.... Lithothamnion.

50. Fronds horizontally expanded, crustaceous or membranaceous.. 51
Fronds erect or umbilicate .. . .cevvnraeinieieenenennrenaneans 52

51. Fronds parenchymatous, spores in external swarts. .... Peyssonnelia.

Fronds parenchymatous, spores in cavities sunk in the
frond ...ooo i e Hildenbrandtid-



62.

83,
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Fronds parenchymatous below, but above formed of looscly united

filamnents, tetraspores formed in the filaments ......... Petrocelis.
Fronds tubular... oo, oo nieeeieee cet cee e e aaaae. 53
Fronds filamentous.. coeeeeueeiricvanrennane ann R R £
Fronds membranaceots «u..o.oueer coieeeercenecanasenannenans 75
Fronds cartilaginous, hollow throughout, rigid, proliferous, tetra-
spores cruciate .. ... e eeeee ceeeraceea eaeeeaneaen Halosaccion.

Fronds slender, much contracted at the joints, but without dia-
phragms, tetraspores tripartite in depressed cavities.. Lomentaria.
Fronds slender, nodose, with diaphragms at the nodes, tetraspores

tripartite in the cortical layer......................... Champia.

54. Fronds monosiphonous, without proper cortex ................ 55
Fronds with distinet axial and cortical layers . ................ 62

65. Fronds monosiphonous throughout. ... .. . ... il 56

56,

67,

68,

59

60, w7y

Fronds at first monosiphonous, becoming polysiphonous above,
spores formed by divisions of any of the cells, filaments simple,

- gelatinous, dark purple.....c..oooieiei il oL Bangia.
Fronds monosiphonous above, but below with a false cortex formed
by descending filaments given off from the cells. ............ 60

Fronds formed of large cells placed end to end, with bands of smaller
* cells at the nodes, in some cases the nodal cells extending in &

thin layer over the internodal cells.. .. ..coooiiiiiernaan.. 61
Spores (as far as known) formed directly from the contents of any
Of the CellB. ccovit cn i e ittt mtesinnannns .. B7
Spores on short pedicels, distinct, undivided ....... Trentepohlia (%).
Tetraspores and cystocarps Present ... ... ccoeeeeeas ciannaenns 58

Filaments simple, forming a fine web over other alga.
Erythrotrichia.

Filaments dichotomously branching, minutely tufted . . Qoniotrichum.
Fronds formed of prostrate filaments, from which arise erect pinnate
filaments, cystocarps -terminal, involucrate, spores irregularly
grouped, not surrounded by a common gelatinous envelope when
mature ............ eee e ieamramete e ean Spermathamnion.
Cystocarps terminal or lateral, spores irregularly grouped at ma-
turity, covered by a general gelatinous envelope ............ 89
Fronas dichotomous, formed of delicate vesicular cells, tetraspores
in whorls at the joints, involucrate. .......oc..ocv un. Griffithsia,
Fronds dichotomous or pinnate, tetraspores scattered on the
-branches, solitary or aggregated, cystocarps lateral, usually bi-
1L 7 Callithamnion, in part.
Fronds with a monosiphonous axis, nearly concealed by the densely,
Wwhorled branches,.cystocarps terminal on short branches, tetra-
Spores in whorls one above another on special branches. . Halurus.
‘ronds capillary or bushy, densely branching, cortications confined
to the larger branches, and evidently formed of vein-like descend-

v . Ing flaments....vevenenneee.s N Callithamnion, in part.
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61.

Fronds compressed, ancipital, branches pectinate-pinnate, covered
every where, except at the tips, by polygonal, arealated cells.

. . Ptilota.

Fronds dichotomous, tips usually incurved. ............ Ceramium.

Fronds pinnate, main branches corticated throughout with cells

arranged in transverse bands, secondary branches corticated only

atthenodes......ccoviiniinririoeeariennianeraoannn. Spyridia.

62. Fronds nearly black, substance dense ........................ 63
Fronds rose-colored or purple, gelatinous or rather succulent, some-
times capillary . ... coer i e e 64

63. Fronds dichotomous, cylindrical, cartilaginous, spores borne in ex-
ternal flesh-colored warts.......o.ooee Loeii ool Polyides.
Fronds filiform, rigid, wiry, irregularly branching, forming dense,
intricate bunches...... ... .. ... iaalaililillL. Alnfeldtia.

64.

65.

66.

67.

68.

69.

70.

Fronds small, compressed, pinnate, forming small turfs, spores borne
. on an axile placenta in the enlarged terminal branches. . Gelidium.

Cystocarps immersed in the-fronds...................... ceeo. 06
Cystocarps external, ovate or urceolate ................... ... 70
Fronds gelatinous, composed internally of a dense mass of slender

longitudinal filaments, which give off short, corymbose, lateral
branches, which form the cortex...... ..............0 ... { 66
Fronds succulent, consisting of an internal layer of slender longi-
tudinal filaments and a cortex composed of roundish polygonal

célls, which become smaller towards the surface............. 69
Spores arranged in regular radiating lines .............. ..... 67
Spores in an irregularmass . ... .. iiiit ittt 68
Cystocarps naked, cortical filaments free, often ending in hairs.

Nemalion.

Cystocarps surrounded by a delicate membranous sack, cortical fila-
ments ending in large hyaline cells, which are adherent to one an-
other. ..o i e e Scinaia.

Fronds dlchotomous, subcompressed, central filaments fine and nu-
IOOTOUS . ¢ e v oo meceoe cmeumsseneemensecaccnacs sacenes Nemastoma.

Fronds filiform, pinnate, central filaments few, rather large.

Gloiosiphonia.

Spares arranged in groups around a central placenta. ... Rhabdonia.

Spores grouped in several irregular masses in the interior of the

fronds......coiiiiie i e e . Cystoclonium.
Fronds traversed by a distinct central filament or siphon ...... 72
Fronds withont a distinet central filament .................... 71

. Fronds succulent, brownish purple, cylindrical, beset with subulate

branchlets, apices generally hooked, tetraspores zonate.. Hypned.
Fronds red, somewhat rigid, filiform, tetraspores eruciate.
Cordylecladia.

. Branches much contracted at base......... cerraians Clondriopsis.

Branches not contracted at base ...... eeneeesenatannnianaaaas 73
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transverse banfls ............ocoo. ... P 4
Fronds dark red, much branched, rather robust, superficial cells
small, irregularly placed .......c..oo il Rhodomela.
74, Tetraspores borne in the younger branches ........... Polysiphonia, ~
Tetraspores borne in swollen, pod-like branches (stichidia).
Bostrychia,
6. Fronds cartilaginous, dense, spores immersed in the substance of
frond ... ieoei i e 76
Fronds delicate or somewhat coriaceous ...... ...ce.eeeee ... 79
Fronds gelatinous, livid purple, composed of a single layer of cells,
spores in marginal bands or sSpots ... .o i il Porphyra.
76. Fronds formed internally of numerous anastomosnig filumeuts which
divide corymbosely at the surface ............. Ceteaaeeeas 77
TFronds formed of roundish angular cells throughout ........... 78
7. Fronds plane or slightly channelled ................ .- .. Chondrus.
Fronds beset with small papill®e, in which the spores are borne.
. Gigartina.
8. Fronds with a prominent stipe, which passes into a proliferous la-
mina, cystocarps external, globose .......... Ceeneen Plyliophora.
Fronds linear, regularly dichotomous, cystocarps immersed.
. v Gymnogongrus.
9. Midrib PTESCIE e v veeaenens aavnnans sann amnencanarnraasnes 80
Midrib wanting ... ....ooiaae. feeatemee it anaeea 82
80, Fronds rosy red, leaflike . ... cootviimiiienn el 81
Fronds dark brownish purple, narrow, dentate, midrib scarcely dis-
103 1] O Odonthalia,
81, Tetraspores in spots on the fronds, lateral veins usually present.
Delesseria.
Lateral veins wanting, tetraspores in thickened portions of the
80 TTONAS .ot e et iee e ieatraccaaeaaeaen-co.. Qrinnellia.
< Fronds narrow, much divided ... .eceoeeoeeeereeeaneanainnns 84
83 Fronds palmately or dichotomously divided................... 83
» Fronds deep red, broadly palinate, margins proliferous, tetraspores
cruciate in patehes .. ....ovei i iniiaeaiesvans Rhodymenia.

84,
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Fronds long, cylindrical, densely clothed with lake-red hairs. . Dasya.
Fronds purple or dark red, occasionally blackish, superficial cells
either throughaqut or at least in the young brauches arranged in

Fronds dark red, margins ciliate, tetraspores zonate.. Rhodophyliis.
Fronds dark purple, deeply divided, tetraspores scattered, cruciate.

Gracilaria.
Branches alternately secund in threes or fours, the lowest undivided
and 8pine-like, the rest pinnate.......cecvieenoiae. Plocamium.

Fronds subflabellate, upper divisions divaricately toothed . Euthora.
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