INX.—Tur Ascivians or Tne Brryaurpa Ispasps.
By Winearo G. VaxNane, Pn.D.

Ix preparing the account of the Bermuda aseidians which is pre-
sented in the following pages, the writer has hoped that it would
not be of local interest only. The waters about these islands are
remarkably rieh in animals of this class; including many new species
and several new genera, and the Tunicata of the part of the world
in which the Bermuda Islands are sitnated are only slightly known.

The species whieh have been deseribed from the Atlantic coast of
North America are for the most part northern forms, from the
British Provinces and the New England States. Concerning those
of the Southern States but little ix recorded. A large number of
species of Simple Ascidians from the West Indies and the adjacent
parts of tropical America have been deseribed in the works of
Heller (4, 5), Traustedt (16), and Sluiter (15), though these writers
had only preserved, and often very insuflicient, material as a basis
for their descriptions and figures.  Only one of these writers
(Sluiter) deseribes any Compound Ascidians from this region, and
he describes only a very few. :

Our knowledge in regard to the Tunicata of the Bermuda Islands
themselves was until very recently confined to the six species
obtained there by the Challenger Expedition, and deseribed by
Herdman (6) in the reports of that voyage.

In the spring of 1898, Prof. A, E. Verrill, of Yale University,
and a party of students under his direction, made a general ecollec-
tion of the invertebrates of the Bermuda Islands, and among them
a considerable number of ascidians were obtained, thongh particular
attention was not directed to this class of animals.  But few Simple
Ascidians were comprised in this collection. Most of these were
described by Prof. Verrill in these Transactions (Vol. x, 1900), as
well as one new Componnd Axcidian. Ile also mentioned four genera
of the latter which had not been previousty recorded from there,
though he did not describe or identify the species.

Prof. Verrill has turned over to the writer the entire collection of
Tunicata obtained by that expedition, and this paper is in part the
result of a study of those specimens. In the spring of 1901, Prof.
Verrill and Mr. A. Hyatt Verrill made another trip to Bermuda and
obtained an even larger colleetion of Tunicata than in 1898, and the
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writer himself spent some time during the months of April and May
of that year at Bermuda, part of the time in company with Prof.
Verrill, and has consequently been able to colleet and study nearly
all the species in a living state and in their natural surroundings.
The writer has also examined some specimens obtained by Prof. G.
Brown Goode in the years 1876 and 1877, though there proved to
be no forms among them which were not also obtained by the Yale
parties.

The fauna of the Bermuda Islands is exceedingly rich in Com-
pound Ascidians, not only in the number of species, but in individ-
uals also, many of the forms being very abundant and generally
distributed about the islands. There may be other localities of no
creater extent where an eqnal variety of species and abundance of
individuals may be found, but there are probably few places where
all the generally recognized families of this group are so fully repre-
sented. A very large proportion of the more important genera of
the Compound Ascidians are also present, and a study of the
Bermuda forms comes very near to giving a complete and compre-
hensive idea of this group of animals.

With the Simple Ascidians the case is different.  The genera and
species are few, and though some of the species are common, none
are conspicnously abundant. One large and important family, the
Molgulidze, does not appear to be represented at all.

No examples of the free-swimming Tunicata, the Pyrosomida,
Thaliacea, and Larvacea were obtained, but no collecting of a kind
likely to result in finding them was attempted, owing to lack of
time. Unquestionably representatives of all these groups occur in
the vicinity of the islands and will be found when sought for.

The following are the Bermuda Tunicata described by Herdman
in the Challenger Reports :—

Symplegnia viride. Leteinascidia turbinata,
Didemnwm (2) inerme. Clavelina oblonga.
Dotrylloides nigrunn. Ascidia nigra Savigny,

(=-1. atra Lesucur).

All but the last of these were new species.  With the exception
of Symplegma viride and perbaps Didemivum (?) inerme they are
represented in the Yale colleetions.

Didemnaine inerme is a form deseribed by Herdman from a single
small specimen in such a poor state of preservation that nothing
could be made out in respect to the structure of the zodids, and he is
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consequently uncertain in regard to the genus and even of the
family in whieh it should be placed. Considering the ditliculty of
recognizing most species of Compound Ascidians even when an
abundanece of well preserved material is at hand, the practice of
deseribing new speeies from sueh wretched specimens need not be
commented on.  The writer does not believe that the animal in
question is a Didemn. It may or may not be identical with one
of the forms described in this paper, but the deseription does not
warrant devoting time and space to conjectures concerning it,

The following are the additions to this list made in Prof. Verrill’s
paper (17) above alluded to:

Styela partita (Stimpson), Microcosnius miniatus.
Styele canopoides Heller. Polycarpa multiphiala.
Iilocynthia rabrilubia. Diazona picta.

Halocynthia riiseana (Traustedt).

Of these, four were new speecies. All save the last named are
Simple Ascidians. Prof. Verrill also mentions the oeeurrence of the
following genera, Leptoclinum, Distaplia, Distoma and limarou-
céum, thongh naming no species.

One of these, Styela canopoides Heller, is, I think, included on
insufficient evidence, while the Bermuda representatives of two of
the others, Styela partita (Stimpson) and Halocynthie riisecia
(Traustedt) differ sufficiently from the types to be considered as new
subspeeles.

Omitting Styela canopoides and the doubttul Didemnin inerme,
there remain a total of eleven species recorded from the islands. Of
these six are Simple and five Compound Ascidians, according to the
classification I have adopted in this paper, in which the Clavelinidee
and Perophoridae are regarded as Compound Ascidians.  Only one
of these, Symplegine (unfortunately the most interesting of them), is
wanting from the Yale celleetions.

This is no inconsiderable number if the small geographieal area
under consideration is taken into account, yet a study ot the collee-
tions made in 1898 and 1901 enables me to increase it to no less than
38 species, one of whieh is represented by at least six well-marked
varieties and another by three, in addition to the type. As these
varieties differ sufliciently to constitute speeies if intermediate forms
did not oceur, we have 46 as the total number of kinds of tunicates
known to occur at Bermuda. They are distributed as follows in 23
genera (4 new) and 9 families.
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COMPOUND ASCIDIANS.

Clavelinidee.

Clavelina (Stereoclurella) oblonga Herdman.
Rhodozona picta (Verrill),

Perophoridee.
Perophora viridis \errill,
Feteinascidia turbinata Herdman.

Distomidee.

Distona capsulatuie, n. sp.
Distoma convexui, n. sp.
Distoma obscuratum, n. sp.
Distoma olivacewm, n. sp.
Distoma clarum, n. sp.
Cystodytes draschii Herdman.
Cystodytes violacens, n. sp.
Distaplia bermudensis, n. sp.

Polyclinidee.

Amaroucium bermude, n. sp.
Amarouciuim exile, n. sp.

Didemnidze.

Didemnne soliduwn, n. sp.

Didemain savignii Herdman.

Didennaum atrocanitm, n. sp.

Didemunm porites, n. sp.

Didennum lucidum, n. sp.

Didemnuwin orbiculatun, n. sp.

Leptoclinum speciosiin Ilerdman, represented at Bermuda by
six new subspecies: bermudense, pageti, hamiltonl, karring-
tonense, acutilobatune, and sonersi.

Polysyicraton amethystewm, n. sp.

Diplosvina maedonaldi Herdman.

Diplosoma lactevn, n. sp.

Diplosoma atropunctatuin, n. sp.

Diplosomoides fragile, n. sp.

Fehinoclinn cerrilli, n. sp.
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Botryllidee.

Botrylloides wigruin Herdman, represented by three new siub-
speeies: concolor, planui, and sereinune in addition to the
typieal form.

Symplega vivide 1llerdman.

" Polystyelidee.

Michaelseria tincta, n. sp.
Diandrocarpa botryllopsis, n. sp.

SIMPLE ASCIDIANS.
Halocynthiidze.

Lolycarpa obtecta Transtedt.

Styelu partita (Stimpson) var., berinudensis, nov.
Llalocynthia rubrilabia Verrill,

Haloeynthia riiseana (Transtedt) var., noundite, nov.
Microcosinns miniatus Verrill,

Ascidiidee.
Aseidia atra Lesuenr,
Ascidia curvata Traustedt.

The writer doesx not believe that this list by any means exhansts
the number of forms really found there. The collections were made
during the spring months.  Collecting at other seasons would prol)-
ably result in finding new species and larger and better specimens of
many of those which are here described. Moreover, different
methods of ecolleeting might further increase the number.

A few words in defense of the somewhat appalling number of
new species (21) are probably called for. The writer believes that
our knowledge of certain families, notably the Didemnidz, Halo-
eynthiidwe, and Botryllidee, has been retarded rather than advanced
by the practice of many authors of deseribing as a new speeies
nearly every faded and shrunken specimen that comes into their
hands, because it cannot he made to agree perfectly with descrip-
tions of other anthors, made in many cases from similarly poor and
seanty material.  Such specimens had far better be left undeseribed,
unless they present characters so marked, that there is not likely to
be mueh difticulty in identifying the form again, and characters of
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such a nature that it is reasonably certain that they are not merely
individual peculiarities of the specimen.

Minute and ecareful description cannot make up for insufticiency of
material. Indeed it often decreases vather than inereases the possi-
bility of positively recognizing the species again if the individual
peculiarities of the specimen be described as specific characters, and
if no indication is given in regard to the directions in which indi-
vidual variation (which is vastly greater in the ascidians than most
writers give eredit for) may be expected to manifest itself.

In the case of some Bermuda forms, the amount of material avail-
able has not been as great as counld be desired, yet in nearly all cases
I have had several specimens collected at different times and places.
In two cases only have I ventured to deseribe a species on the
strength of a single colony (Didemnan solidhm and Diplosoma
atropunctatuin), and these ouly where there were well-marked
specific characters, and when I had examined the specimen in a liv-
ing state. In fact, there are only two or three of the forms which 1
have not myself collected and studied in a fresh condition.

The almost total neglect of the Compound Ascidians of this part
of the world by previons collectors and investigators sufliciently
explains, I think, the large number of new species in that gronp.

Methods of Collecting.

Most of the species may be found attached to stones along the
shores of the bays and harbors, at low water. They grow chiefly
on the under sides of stones of suflicient size to resist the movement
of the waves and currents to whieh they are exposed. In such
sitnations, as well as in narrow crevices in the rocks, they are safe
from the attacks of the fishes and larger animals of other kinds
which would otherwise destroy them.

The limestone rock, of which the islands are composed, contains
nnmerous caverns to which the sea water has access through narrow
passages where there is always a current of water when the tide is
rising and falting. About the mouths of these passages {(as at
Waterloo, on Caxtle Harbor) are the best collecting places, not only
for aseidians but for many other forms of invertebrates as well, as
the constant currents of water carry an abundant supply of the
minute organisms on which they feed. In such places it is not
uncommon to find five or six different species of ascidians attached
to the under side of the same stone. Sometimes several forms of
Compound Ascidians may be found attached to an individual of one
of the larger Simple Aseidians (Fig. 130).
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A few species are seldom to be found along the shore, but grow
chiefly on the corals, sponges, gorgonians, ete., on the reefs or in
water deep enongh to escape the effect of the waves and tides.
These were obtained in collecting the corals and gorgonians by
diving or by means of the nippers, attached to a long pole, which
are used for that purpose.

Rhodozona picta (Verrill), Distoma olivacewm, Cystodytes dra-
schil Hevdman, Distaplia bermudensis, naroucivim bermude, A.
exile, and  Botrylloides wiyrum var. coucolor are among the forms
which are partial to such situations.

As far as I know, no ascidians are to be found on the white shell
sand which covers large areas of the bottom in the sounds and har-
hors about the islands,  So rough and rocky is the bottom in most
other places that but little dredging was done, and this did not add
any new forms to the list of tunicates.

It is possible that in the vicinity of the outer reefs there may be
bottoms where a dredge can be used to advantage, and would proba-
bly disclose the existence of other species, particularly of the Poly-
clinidze, which are partial to deeper water and are but poorly repre-
sented in our collections.  Moreover, owing to the strong winds
and rough water prevailing during the spring season (when all the
collections were made), no collecting was done on the outer reefs.
As many forms of mvertehrates oceur there which are seldom found
on the reefs near shore, there are probably other kinds of ascidians
there also. .

Nore.—The names of places, given as the localities where the
specimens were found, are those of places about the Bermuda
Islands, unless otherwise stated.

Metlods of Preservation and Study.

Most of the specimens were preserved in formalin of from 2 to 4
per cent,  This preserves the form and to some extent the color of
the specimens better than any other method, but for anatomical
study aleoholic specimens are usnally better, though more contracted.

The specimens were studied microscopically by dissecting ont the
zooids or parts and staining and clearing in glycerine ; also by
means of paraflin seetions of the zodids, or of the colonies, or parts
of the same. Generally the specimens must first be decaleified.
Owing to the absence of silicious sand at Bermuda, no trouble was
met with in cutting the sections,
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(V)
o

New Genera.

Diazona picta Verrill requires a new genus, which T have termed
Lhodozona. Tt is in many respects intermediate between LDiazona
and Claeelina.  In the general shape of the colony it is not unlike
Stereoclarvella australis Herdinan (8) from Australia, but only the
anterior portions of the zodids project from the common test, and
the colony has the beautifully transparent and gelatinous character
of a Diazona. The branchial sac resembles Claveling in the absence
of internal longitudinal bars, but the strong longitudinal muscle
bands along each side of the dorsal lamina, and the many transverse
muscle bands in the mantle are very different from any species of
that genus with which T am familiar.

The genus Lehinoclinwn is also an intermediate form, serving to
unite more closely the genera Dideinnumm and Diplosoma, and fur-
nishes an additional argument for uniting the Didemnide and
Diplosomidae i one family. In its zodids and in the gelatinous
nature of the colony, it resembles the last named genus or family.
The large cavities present in the test in that genus are however
wanting, and the large tetrahedral spicules, thongh peculiar in their
shape and arrangement, are more suggestive of the former genus.

The two new genera of the Polystyelidewe, Michaelseria and Dian-
drocarpa, appear to be connecting forms linking that family with
the Halocynthiide and Botryllide respectively. In the latter genus
one or more of the forms included by Michaelsen (12) in his genus
Gynandrocarpa may also be placed, though the Bermuda form
approaches the genus Dotryllus more closely in the general character
and pigmentation of the colony than any of the other species.

Classification.

The classifieation employed is based upon that of Herdman, but
with a number of modifications, such as separating the Perophorids=
from the Clavelinidee, and uniting the Diplosomidwe with the Didem-
nidze, as many writers have done. Moreover, I include the Clave-
linidie and Perophoride among the Compound Ascidians, because
they are compound. They reproduce by budding and form colonies,
and are by no means so closely related to the Simple Ascidians as
some of the Polystyelidee are, though Herdman mcludes these among
the Compound Ascidians.

I have made free use of Herdman’s diagnoses of families and
cenera, as given in his Revised Classification (7), with many changes
and omissions, and wish to acknowledge my obligations to that
author.
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Before proceeding to the desceription of the speeies, I wish to
express my thauks to Prof. Ao K. Verrill for the use of his material
and for muech valuable advice and assistance. I am also indebted
to Prof. II. C. Bumpns and Prof. 1. M. Smith, of the United States
1°ish Comimission, for the opportunity of working at the Fish Com-
mission laboratory at Wood’s Hole, where a portion of this work was
done, and also to Prof. 8. I Smith and Dr. W. R. Coe of Yale
University, and Mr. T, Goodwin Gosling of Hamilton, Bermuda.

WirLarp G. Vax NAME.

New Haven, Conn., December, 1901.

Deseviptions of Species.
ASCIDIZ COMPOSITZ.

Ifixed ascidians which reproduee by gemmation, forming colonies
the individuals of which remain nnited together by stolous or by
being more or less completely buried in the common test. This
group is usually regarded as a snb-order.

Family CLAVELINIDZ Forbes, 1853,

Body attached by the posterior end or more or less entirely buried
in a ereeping basal stolon or common stolonial mass, from which the
young zodids form by gemmation. Test nsnally gelatinons, aper-
tures simple, or (ravely) lobed.

Branchial sac not folded, with or without longitudinal bars.

Dorsal lamina represented by or provided with languets.

Alimentary canal extending beyond the thorax to form a distinet
abdomen.

Reproductive organs in or beside the intestinal loop.

Geunus Clavelina Savigny, 1816,

Zobids oblong or elub-shaped, nearly independent, each enveloped
in its own test and couneeted by stolons arising from the posterior
end.

Apertures not lobed.  Mantle muscles mainly longitadinal.

Branchial sac with straight stigmata, with no internal longitudinal
bars or papille, but with horizontal membranes.

The Bermuda species of this genns belongs in Ierdman’s sub-
genus Stereoclurella, which differs from the typical Clavelina v
having the stolons united in a basal thickening or mass of test.
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Clavelina (Stereoclavella) oblonga Herdman.

Clavelina oblonga Herdman, Prelim. Rep. Proc. Roy. Soc. Edin.. 1879-80, p.
724,

Clavelina oblonga Herdman, Report Voy. Challenger, Zodl., vol. vi. pt. xvii,
p. 246, plate xxxv, figs. 6-10.

Stereoclavella oblonge Herdman, Trans. Biol. Soc. Liverpool, vol. v, pp. 160
161, also Jour, Linn. Soe. Zodl., vol. xxiii, p. 603.

Prate XLVI. Ficure 1. Prate XLVII., Ficure 7.
Prate LXI1I. Ficure 130a.

Individual animals club-shaped, the anterior end ronnded, the
body tapering gradually into the very short stalk. The colony con-
sists of a number of such individunals quite closely gronped together,
united by the expanded bases of the stalks.

The total length of the largest individuals (ineluding the short
stalk) is about 30™™. Removed from the test the zodid ordinarily
measures less than half this length, but large ones fully expanded
measure abont 20" in length.

The test is thick but perfectly transparent and colorless; the
lower part may be slightly inernsted with fine sand. Tt is gelatinous
in consistency, firmer near the base. The zodids themselves are
nearly colorless. The stomach and intestine in life are brownish.
There are often spots of very pnre opaque white on the thorax, and
always about the edges of the orifices.

The muscnlature of the mantle consists of a rather small number
of slender bands, most distinet on the thorax. Beneath therc are
very delicate transverse muscles placed close together. These form
an almost continuons but very thin layer about the thorax, but the
longitudinal muscles are much the stronger and the animals contract
greatly in length in preservation. The thorax contracts more than
the abdomen. In life when the animal is expanded the branchial
sac is fully half the length of the body.

There are 15 or more rows of stigmata, and sometimes 50 in a row.
The stiginata begin close beside the dorsal lamina.

According to Herdman, the dorsal langnets ave short, conical and
tentacular, and separated by about their own length. The tentacles
are short and stout, abont 20 in number, of two sizes placed alter-
nately. The dorsal tubercle is small and irregularly oval.

In all the specimens obtained the reproductive organs were small,
but a large number of embryos in varions stages were contained in
the atrial cavities of some of the zooids.
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This is a connnon species. It was obtained both in 1898 and 1901,
also by Prof. Goode, as well as by the Challenger Expedition.  The
writer has colleeted it in Castle Harbor and on the north shore of
Coney Island, where a number of colonies were found under stones
a little below low water mark.

Genus Rhodozona, un. gen.

An examination of Diazona picte Verrill (17) shows that it differs
so materially from the type of Diwzona that it must be made the
type of a mnew genus, having characters intermediate between
Divzona and Distoma or Clavelina.

It differs from the former genus in having the colony divided up
into a large number of small lobes, in the absence of internal longi-
tudinal bars from the branchial sac, and in having no lobes to the
apertures. [t has a smooth-walled stomach, except for a single
longitudinal ridge on the inner surface.

Rhodozona picta (Verrill).
Diazona picta Verrill, Trans. Connecticut Academy, vol. x, pt. 2, pl. Ixx, fig.

8, 1900.

Prate XLVI. FI1GURE 3. Prate XLVIL. Ficure 5.
Prate LX. Fiecure 122.

“Forms large gelatinous colonies, consisting of a massive main
stem from which arise more or less numerous lobes, each lobe often
containing 12 to 20 zobids, which, in expansion, are much exsert
above the common mass, the free portion being slender and three or
four times as high as broad. Apertures, when expanded, on short
terminal tubes, the oral one larger and higher than the atrial.

“General color nsnally translncent pinkish white ; the oral aper-
ture surrounded by a band of bright carmine-red, edged on hoth
sides with flake-white ; a stripe of the same carmine color extends
from the oral band down the ventral side of each zodid,

“ Height of the larger colonies, 125 to 160™"; breadth about the
same; height of free part of zodidy, in life, 15 to 20™™; their diam-
eter, 5 to 6™™; diameter of oral tube, about 222, (Verrill 17.)

The test 1s gelatinous and transparent and of similar character to
that of Divzoia. In young colonies and in newly developing lobes
of larger colonies, where the zodids are still smally they do not pro-
ject above the surface of the lobe.  Such specimens may, however,
be readily identificd by the color and the great numbers of anasto-
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mosing vessels with enlarged ends, which occur in the lower parts
of the colonies. These vessels arise from the posterior ends of the
7001ds.

The largest zodids measure, in the preserved condition, about
summ - op slightly more, in length when removed from the test. In
formalin they are of a pale flesh-color. The white eontents of the
intestine show plainly from the outside.

The mantle is provided with a varying number of rather narrow
longitudinal muscle-bands.  Beneath these bands there are still nar-
rower transverse bands of different sizes, which are spaced rather
far apart, so as to form with the longitudinal museles square or
oblong meshes often of considerable regnlarity. (Fig. 5.) On the
abdomen, the musculature becomes weak and ineonspicnous. The
siphons have delicate longitudinal and sphinéter muscles.  The
apertures are not lobed, but in contraction their edges become
thrown mnto folds which may easily be mistaken for lobes.

There arve fifteen or more rows of stigmata in the branchial sac,
cach with a great number of short but narrow and closely placed
stigmata. The transverse vessels are muscular and have very wide
membranes attached along their inner sides. These membranes unite
with each other and with the rather long tapering dorsal languets at
the dorsal lamina. The dorsal lamina itself is rather broad, and has
a thick muscle-band along each side.

There are about a dozen tentacles placed rather far apart aud
forming a single circle in which large and small ones alternate, but
in addition to these there are numerous much smaller ones inserted
farther forward and apparently forming more than one eirele. In
this it resembles the genus Distoma. There are no atrial tentacles.

The stomach is smooth-walled and elongated. It is provided with
a single internal ridge running longitudinally, and a similar ridge
may be traced along a large part of the intestine.

The reproductive glands are poorly developed in the specimens in
the collection. The ovary is elongated and sitnated in the loop of
the intestine, and in most cases contains numerous small eggs, but
no large eges or embryos were found. There is a well developed
ovidnet.

“ Harrington Sound and Castle Harbor, just below low-tide,
usnally attached to gorgonix or bryozoa” (Verrill). Omne or two
large colonies, and many small ones, were collected in 1898; but in
1901 onty a few small ones were found. Tt appears to grow chietly
on the gorgonian Muricea muricata.
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Family PEROPHORIDZA Giard.

Distinguished from the Clavelinida chiefly by the absence of an
abdomen.

Branchial sac with from four to wany rows of stigmata, cither
plain or with papille or longitudinal bars.  The dorsal lamina may
be a continnons membrane, but languets are nsnally present.

The stomach and intestine lic on the left side of the branchial sac.

Reproductive organs in the intestinal loop.

Genus Perophora (Lister, 1834), Wiegm,, 1835.

Body short and wide, the branchial sae with but four rows of
long, narrow stigmata. Both apertures lobed.

Branchial sac¢ with papillie (which are often hranched) on the
transverse vessels, but no internal longitudinal bars. Dorsal lamina

with languets.

Perophora viridis Verrill.

Perophora viridis Verrill, American Jour. Science, ser. iii, vol. ii, p. 359,
1871 ; also Rep. of Comm. Fish aud Fisheries, (Invertebrate animals of
Vineyard Sound, etc.), p. 702, 1871-72; also Webster’s International Dic-
tionary, pp. 1365, 2004 (figures).

See also Lefevre, Budding in Perophora, Jour. of Morphology, 1898,

Prate XLVII. Ficure 8.

“(Colonies composed of nearly sessile individuals about 2.5°™ to
3mm high, conneeted by slender stolons, and thickly covering the
surfaces over which they creep. Test compressed; seen from the
side, scarcely higher than broad, oval, elliptical or sub-cirenlar, often
onc sided or distorted, with a short pedicle or subsessile at hase.
Branchial orifice large, terminal : anal lateral or subterminal, both a
little prominent, with about 16 angular lobes, alternately larger and
smaller.  Test transparent ; mantle beautifully reticulated with
bright yvellowish green ; intestine yellow.” (Verrill.)

There are a dozen or more tentacles of two sizes placed alternately.
The horizontal bars of the branchial sac bear one papilla for every
two stigmata exeept near the ends. Testis usnally consisting of
several separate glands.

Specimens of LPeropliora from Bermuda do not appear to differ in
internal structure from this well known species of the New England
coast. The colonies collected were all small; with but few individ-
nals, and these were lighter colored and rather more transparent

Trans. ConN. Acap., VoL, XT. 23 FEBRUARY, 1902,
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than the average of a large number of specimens collected at Wood’s
ITole, Massachusetts. They were rather yellower in color during
life and appear to be somewhat less compressed laterally, though
this may be partly due to the fact that the zodids are in no case
erowded together, the colonies being loose and straggling.

The writer collected specimens in May, 1901, under stones at
-arious points, including Waterloo, on Castle Harbor, Coney, and
Long Bird Islands, Somerset Island, and Hungry Bay. It is widely
distributed, but at that season of the year, at least, it is not very
abundant or conspicuous.

Genus Ecteinascidia Herdman, 1880,

Body elongated, usually tapering posteriorly, sometimes with a
short pedunele ; but not divided into thorax and abdomen. Test
thin and membranaceous, eontaining no blood vessels.

Mantle thin, museulature consisting of transverse bands.

Branehial sae with internal longitudinal bars which are not papil-
lated.

Dorsal lamina usually represented by a series of tentaenlar lan-
guets.

Viscera placed on the left side of the branchial sac.

Ecteinascidia turbinata Herdman.
Jetetnascidia turbinata Herdman, Prelim. Rep., Proc. Roy. Soc. Edin., p.
724, 1879-80.

Eeteinasidic turbinata Herdman, Report Voy. Challenger, part xvii, p. 243,

pl. xxxvi, figs. 1-GC.

See also Lefevre, Budding in Ecteinascidia, Anat. Anzeiger, vol. xiii, 1897,

Prate XLVII. Ficures 4 and 6. Prate LIX. Freure 116.

Prof. Verrill (17) states that he found this species in 1898, There
were, however, no specimens among the ascidians he brought home.

In 1901 the writer fonud what he considers to be immature speei-
mens of this species, but no adults.

The following is condensed from lHerdman’s description of the
adult :

Shape of each individual elongated, the anterior three-fourths
almost cylindrieal, the posterior part tapering rapidly to a short,
slender stalk.  Apertures sessile and minute, both at the vight side
of the anterior end. They arve not lobed.

Length of body 30" breadth near the anterior end 10m®, Test
thin and membranaceous, transparent. Internal longitudinal bars of
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branchial sac narrow and borne ou stout connecting ducts. No
horizontal membranes present.  The meshes between the internal
longitndinal bars contain two or three stigmata.  On eaeh side of the
dorsal lamina (which consists of a row of narrow tentacular languets)
there are no internal Tongitudinal bars for a space of about ten stig-
mata, but there is a papilla on each transverse vessel at about half
this distanee.

Tentacles simple and tiliform.  They are of three lengths placed
regularly,  Dorsal tuberele elongated and tapering posteriorly.  Its
aperture is anterior, and the horns are coiled.

Genital glands in the intestinal loop.  Ovary alongside and eunrved
parallel to the intestine.  Testis in the coneavity of the ovary.

The yonng individuals obtained by the writer do not exceed
6™ 1 length. Most of them ave smaller. The test and mantle
are very transparent and the latter contains branching vessels similar
to those in DPeroploia.

In life the color is a pale greenish yellow, due to corpuscles of
that eolor in the vessels of the branchial sac and mantle. It becomes
brown in preservation.

The body and branchial sac are much shorter than in the adult;
none have over 18 or 20 rows of stigmata. There are two sizes of
tentacles. The apertures appear lobed, but these may merely be
folds prodneed by contraction of the strong sphincter muscles.

None of the individuals had reproduetive organs developed.

The type speetmen of this species was obtained by the Challenger
Expedition at Bermuda in shallow water. Ierdman also states that
there are several colonies in the Liverpool Free Pablic Musenm from
Alexandria Harbor (3 to 5 fathoms). It also ocenrs at Jamaica
(Lefevre 9).

The young specimens collected at Bermuda by the writer were
mostly found under stones along the shores of Castle Harbor and at
Coney Island, during the month of May.

Family DISTOMIDZE Giard, 1372,

Colony generally thick and massive, sometimes pednnculated.
Systems often wanting. Zodids usually completely imbedded in the
common test.

Zobids having the body divided into two distinet regions,—thorax
and abdomen. From the posterior part of the latter vaseular pro-
cesses usnally extend into the test, and upon these the buds form.

Branchial sac without internal longitudinal bars or folds. Dorsal
lamina in the form of a series of langnets.
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Reproductive organs in or on one side of the intestinal loop.

Testes consisting of a number of separate pyriform glands. Vas
deferens not spirally coiled.

This family is none too well separated from the Clavelinide.  Qu
the other hand the adult zodids of this family much resemble those
of the Didemnidee, but the last named family has an entirely differ-
ent method of budding and is in reality only distantly related.

Genus Distoma Savigny, 1816.

Colony generally thick and fleshy. Systems sometimes present.
More often both orvifices of the zodids open independently on the
surface and the zooids are irregularly placed. No calearcouns spicules.

Branchial orifice normally six-lobed. Atrial orifice also with six
lobes and placed at the end of a distinet tubular siphon.

Tentacles often very numerous; in more than one circle.

Stomach globular. Intestinal loop more or less twisted.

Reproductive organs on the left side of the abdomen, which is
separated from the thorax by a wmore or less elongated and narrow
peduncle.  No incubatory pouch is present, though the embryos
develop under the mantle of the parent.

The stomach is smooth-walled in the Bermuda forums.

The zovids in this genus are gaite elongated, but the mantle is
strongly muscunlar, and in preserved specimens they are apt to be so
contracted as to give little idea of their natural shape. This must
be taken into acconnt in identifying specimens of these animals.

For the purposes of illustrating this paper, individuals were
selected which were not much contracted.

Analytical Table of Bermuda species of Distoma, based on the
character of the colony.

A.—TIncrusting, but thick.  Surface uneven, nsually slightly raised
over the posttions of the zovids. Test firm, colorless but rendered
more or less opaque by ineluded sand and shell fragments, which
are usnally most nnmerous immediately about the zodids, forming a
sort of capsule.  Zooids large, not pigmented. D. capsulatiimn.

B.—DMassive, rounded, attached by most of lower surfuce. Upper
surface smooth and shining. Test soft and gelatinous, with brown
or dusky pigment, yet more or less transparent. Much sand included
in lower portions of colony. Zooids rather large with more or less
rich brown pigment. D. convermn.
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C.—Flattened and ingrusting but rather thick. Test firm, color
greenish black, entively opaque.  Surface smooth. Zooids rather
large, with much black pigment. D. obscuratum.

D.—More or less completely divided into heads raised on short
peduncles (small colonies consisting of a single head).  Color some
shade of greenish yellow or olive.  Upper surface of heads smooth
and glistening.  Zodids of moderate size, somewhat pigmented, and
miore or less distinetly visible through the test. D. olivaceum,

E.—Rounded, attached by most of lower surface.  Test very trans-
parent, usnally colorless, soft and gelatinons.  Zodids small with the
thorax usually pure white and the intestinal loop orange, conspicu-
ously visible through the test. D. clarum.

Distoma capsulatum, n. sp.
Prate XLVI. FIicure 2. Prate LVIII. Ficure 107.

Forms a small rounded or unsymmetrical colony with an uneven
surtace, which is often slightly raised over the anterior ends of the
zodids.  Size of largest colony; 17™™ Ly 11™" across, and 5 to 7m™
in thickness,

Test eolorless, rather tough and firm, containing many included
grains of sand and shell fragments, so that it may become entirely
opaque. The zodids lie in the test mclined at various angles, and
are often so surrounded by sand grains or shell fragments, that each
appears to be inclosed i a tubular caleareous capsule. In some
specimens the whole of the colony ix so crowded with included
material that no such arrangement is noticeable. Some sand gen-
erally adheres to the surface of the colony also. The zobids do not
appear to be arranged in systems.

Though all the colonies found were very small, the zobids were
large and few in number. When removed from the test they are
light yellow or buff with the stomach and part of the intestine
orange. They often veach 6™™ or more in length in the preserved
specimens, wlich are of conrse somewhat contracted.

The mantle is well provided with longitadinal muscles, which are
gathered on the thorax into a rather small nmmber of broad but not
very compact or solid bands.  These may also be traced some dis-
tance back from the thorax, but gradually break up into narrow
bands or individnal fibers toward the posterior end of the zodids.
Beneath these longitudinal muscles on the anterior half of the body
there are fairly strong transverse muscles, which are, however, not
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collected into definite bands.  The sphincters of the siphons are well
developed.  The lobes of the branchial opening are often somewhat
bifid.

The branchial sac has four rows of narrow stigmata with a con-
siderable number in each row. The tentacles are numerous, of
several sizes arranged in more than one circle, somewhat after the
manncr described below in 2. conrexum,

The intestinal loop is twisted bringing the large globnlar stomach
to the dorsal side of the abdomen. The so-called hepatic gland sur-
rounding the intestine is confined to a very short portion of its
length and consists of short tubules of rather large diameter with
expanded ends closely clasping the intestine. (Fig. 2.)

The pyriform testes are very nnmerous, often 20 to 30 in number.
None of the specimens examined contained large eggs or embryos.

This is not an abnndant species. Five small colonies were col-
lected in 1898 attached to the lower part of a mass of coral. The
writer also obtained several colonies at Coney Island, Bermuda, in
May, 1901, below extreme low water mark, attached to stomes.
These were in poor condition, with very few and small zodids.

The species is probably commoner in deeper water than along the
shore.

Distoma convexum, n. sp.

Prate XLIX. Ficure 16. Prate LVIII. Ficure 104. Prate LIX.
Ficure 118,

Colony forming a thick, fleshy, roundéd mass attached by a large
part of the lower surface.

The largest colony obtained measures about 24™® across and fully
as much in greatest height. The others are of proportionately less
lieight.

The upper portion of the colony is free from included material
and the sarface is smooth and glistening, but in the lower parts
there are many sand grains and shell fragments. The color of the
test ix a smoky brown or dusky brown (due to scatterced cells con-
taining the pigment), very soft and gelatinous yet transparent, so
that the zodids can be more or less distinetly seen.  They are numer-
ous and closely placed, but no systems ean be distinguished, at least
not in the preserved specimens. Bladder cells appear to be absent
from the test.

The zodids are perceptibly smaller than in the last deseribed
species (D. capsulatuin), the individual fignred measnring +.9"™ in
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length by 12 across, when somewhat contracted.  Their tissues are
vellow, the stomach orange, and in addition many of the eells in the
mantle contain brown pigment grains of irregular shape, especially
on the anterior part of the thorax.

e. 16) is similar to that of 7).

=

The musenlature (not shown in fi
capsulatum though the longitndinal bands are rather more numer-
ous, and as in that species, it becomes very weak on the abdomen.

The branchial sac has four rows of stigmata, the number in a row
exceeding 20 on each side.  The tentacles are evidently arranged
much as in 2. adiriaticum (Von Drasche, 3). There is a circle of
cight large ones; a little further forward, and alternating with them,
eight smaller ones ; and still further forward one or more circles of
still smaller ones,

The gland surrounding the intestine in this species differs from
that of D. capsulatum. The tubules of which it consists run length-
wise of the intestine and lie parallel to each other, surronnding the
intestine on all sides.  As in the last mentioned species, they do not
braneh.  Anteriorly they are of small diameter but increase in size
as they follow the intestine backward.  After following it some dis-
tance they leave it and run toward the stomach. At a point near
the latter they converge and unite into the common duet. Along
the intestine they are thin-walled tubes composed of an epithelium
of flat hexagonal cells with nuelei which do not stain deeply.
After leaving the intestine they become suddenly smaller, with
thick walls and scarcely visible lumen, close to which the deeply
staining nuclei of the cells are placed, and they are provided with a
conspicnons basement membrane.

Two colonies were collected in 1898 and =sceveral in 1901. The
exact localities were not recorded, but they were no doubt taken at
points near the eastern end of the group of islands. Oune of the
colonies contained a few larvie,

Distoma obscuratum, n. sp.

Prate XLVIII. TFicure 11, Prate LVIII. Ficures 105 and 106.

Two specimens of this species, which is nearly related to ). coi-
vexwm, but evidently quite distinet from it, were collected in May,
1901, growing on corals in rather shallow water in Castle Harbor.
They are of flattened form, measnring between 20 and 30™® across,
and are 3 to 4™ in thickness, with rounded edges. They are of
a uniform greenish black color, entirely opaque, and of firm semi-
cartilaginous consistency.
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In external appearance the colonies resemble those of Cystodytes
draschii so closely that they were taken for that species nntil they
were cut open.

Common cloacal apertures are present. The dark pigment of the
test 1s contained entirely in the namerons test cells.  The zobids are
pigmented much as described in the case of . converuin, but the
pigment is in this case much more thickly distributed and is of an
intense black color, so that the whole thorax appears black. There
is also much of the black pigment on the vessels of the branehial
sac. '

The zobids average about the same size as those of 7). converuin,
though they appear to be somewhat less stout, and differ from them
bt very little in strocture,

They have between 15 and 20 stigmata in a row on each side.

The tubules of the gland snrronnding the intestine do not pursue
parallel courses along the intestine as in . convexwin, but resemble
rather those of /1. capsulutum, though they are not so crowded
together (fig. 11).

The colonies contain some tailed larve.

Distoma olivaceum, n. sp.
Prate XLVIII. FiGure §. Piate LIX. Ficure 113.

This species is also closely allied to 2. convexwmn, but the form of
the colony differs. In this species it consists of a flat-topped more
or less distinetly pedunculated head of small size, seldom over 5 to
8mm across, and, ineluding the pedunnele, not much over 10™™ in
height. Many of the heads are very small, but nsnally a number of
them are gronped together in a mass which may cover several square
centimeters of the stone or coral on which the colony grows, the
separate heads being connected Dby the expanded lower ends of the
pednncles. In shape the heads resemble those of Distaplia, but
average smaller.  Common cloacal apertures are probably present.
Oceasionally no distinct peduncle can be distinguished, the colony
being attached by its lower surface, and in such cases it often
becomes wider, thongh of less height than stated above.

The eolor also differs from that of ). conwerim and is retained,
at Jeast for a considerable time, in specimens preserved in formalin or
even in aleohol. It is some shade of olive, or yellowish olive; or in
a few specimens a very dark olive-green. The test is moderately
firm, the npper snrface is smooth and glistening; the peduncle, how-
ever, is coated with an ountside layer or pelliele containing fine sand
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grains.  This coating of sand generally ceases abruptly at the top
of the peduncle,  The interior of the colony is usually nearly free
from sand or shell fragments.

The zobids are light colored, with the stomaeh and part of the
intestinal loop orange.  The mantle is less pigmented than in D.
convexian, the spots are blackish and exceedingly miute, and it is
usually only on the anterior end just over the ganglion and over the
end of the endostyle that they are sufficiently numerons to eonceal
the whitish ground-color of the mantle. These two points, however,
are in most individuals practically blaek, so thick is the spotting,
and they are visible through the semi-transparent test (especially in
light-colored colonies) as black dots, and in many of the specimens
are the most conspicnous parts of the zodids.

In strueture the zodids resemble those of D. coneexwn. This
applies also to the strueture of the gland surronnding the intestine.
They average, however, somewhat smaller and slenderer than those
of D. converwm, as a eomparison of figs. 9 and 16, drawn to the
same scale, will show. There are the same number of rows of stig-
mata (four) but fewer in each row. There are also fewer tentacles.
There are a dozen or more quite long slender ones, also some small
ones inserted further forward.

None of the zodids examined contained embryos in advaneed
stages, or very large eggs.

This species was not among those colleeted in 1898, In 1901,
however, it was abundant, especially on corals in Tarrington Sound,
but common also under stones along the shore at various places,
inelnding Coney Island, Long Bird Island, and ITungry Bay. It
appears, thongh, to prefer deeper water rather than sitnations near
low-water mark.

Distoma clarum, n. sp.

.

Prate XLVIII. Ficure 10. Prate LIX. Ficure 117.

Colony jelly-like, the test usnally colorless and transparent in pre-
served speeimens. In life, however, it is shightly opalescent with a
greyish, pinkish or sometimes a blue or green cast. The colony is
simply a rounded or oval mass without a peduncle, attached by most
of the under surface. It seldom execeeds 12"® in width and half
that in greatest thickness. The zodids, which are irregnlarly placed
and lie at all angles to the surface (no systems being discernible),
are visible through the test with perfect distinetness.
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The mantle of the thorax is pure white, not pigmented, while the
stomach and more or less of the intestine is yellow or orange. This
color fades out in preserved specimens, becoming yellowish or flesh
color. In specimens which are in a degenerate condition, the test
often becomes infested with parasitic algee, giving it a dirty and
greenish appearance.

Some specimens preserved in alcohol have the zovids very dark
colored, brownish or blackish. T think this may be due to the action
of. the aleohol or of something contained in it. 1 have not seen
fresh specimens in which they are so colored.

The zobids are much smaller than in any of the above species.
The longitudinal muscles of the mantle are strong and form distinct
bands. In consequence of this development of these muscles the
zobids are nearly always found in a condition of violent contraction.
This is true of all the species of this genus, bnt particularly of this
one, and most of the zodids in preserved specimens are generally
contracted into a shapeless condition.

There are four rows of stigmata, but a rather small number in
each row. Neither are the tentacles very numerous, but they are of
two or three different sizes, the largest ones inserted farther back
than the smaller ones. In some colouies seven lobes to the branchial
aperture is the rule, in others six. The atrial aperture always has
six as far as T have observed. There are fewer testes than in any of
the larger species of this genus described above. Six appears to be
a common number, but in some colonies it is often considerably
exceeded.

Specimens of this species collected in April and May are full of
large eges and embryos in all stages. Four or five large embryos,
together at least equalling in bulk the individual which has pro-
duced them, may sometimes be found nnder the mantle of one zooid.
Those of most advanced development are nearest the atrial aperture,
the others further back, according to their stage of growth.

This species is abnndant and may be found on the under side of
stones at every suitable place along the shore, and on corals, etc., on
the reefs. It is one of the two or three commonest ascidians at
Bermuda.

Genus Cystodytes von Drasche, 1883

Differs from ZDistoma in that the abdomen of each zodid is
surrounnded by a capsule of calcareous spicules lying in the test.
These spicules have the form of circular disks, thin at the edges and
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thicker at a point near the center, and slightly concave on the side
toward the zobid. The capsule is formed by a varying number of
such disks placed overlapping each other, sometimes several deep.

The zodids are shorter than those of Distoma, and appear to have
no vascular appendages.  If this be the case, the method of budding
must be somewhat moditied from that of Distona.

Cystodytes draschii Herdman.

COystodytes draschii Herdman, Report Voy. Challenger, pt. xxxviii, p. 137.
Prare XLIX. Ficure 17. Prate LVIIL. Freures 99 to 101 inclusive.

The type of this species, described in the above work, was
obtained in 400 fathoms off Barra Grande, Brazil, but Bermuda
specimens from shallow water agree almost perfectly with Ierd-
man’s description and fignres.

It forms tlat inerusting colomies, about 5™™ thick, and reaching 60
or 80™" across. The surface is smooth and the consistency of the
test moderately firm. The colonies are usually quite opaque. The
color is a deep, uniform, brownish gray. When the colony is cut
the white calcareous capsules surrounding the posterior ends of the
z001ds are very conspicuous. '

Under the microscope the test is shown to contain enormous
numbers of bladder cells, so closely packed in most places that their
outline becomes polygonal, and the amount of test substance is
actually small.

A spicule of ordinary size measures from 0.1 to 0.3"™ in diameter
and about 0.03™™ in thickness at the thickest point, but somewhat
larger ones and of course many smaller ones occnr.  They resemble
the larger kind of spicules of C. #iolacens shown in fig. 14.

The zodids are pale yellow in color when removed from the cap-
snle, whieh is not readily done without tearing them unless the
capsule is dissolved away. They are distinetly divided into thorax
and abdomen, but by a very short pednncle, 1f indeed there can be
said to be any. In life, however, they must be capable of some
extension, and their usual contracted condition is due to the great
strength of the longitudinal mantle museles.  These form many dis-
tinet bands on the sides of the thorax, but in the region of the
pedunele these separate bands run together and unite into a single
broad, thick band on each side. On the abdomen, the mnscles spread
out again. The object of these strong bands is no doubt to retract
the thorax and bring it more or less completely within the protection
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of the caleareous capsule. The mantle contains a few black-pig-
mented corpuscles.

The tentacles are very slender and numerous, of two sizes, the
shorter inserted, as in Distoma, i a separate and more anterior
circle.  There are four rows of stigmata with but a small number in
arow. Both apertures are six-lobed.

This species is rather eommon in Castle Harbor; off Bailey’s Bay;
and doubtless in other places at Bermuda, on gorgonians, corals, ete.

Cystodytes violaceus, n. sp.

Prate XLVIII. Ficures 12, 13 and 14.

Four small colouies of a speeles of this genus, evidently distinct
from C. druschii, were obtained in Castle Harbor, at Waterloo, in
May, 1901. The largest measures only about 122® across and not
much over 2™ in thickness. They were attached to the under side
of a stone.

The test is semi-transparent, allowing the zodids, or rather their
capsules, to be seen, and contains eorpuscles with purple pigment,
which becomes hrown in preserved specimens. The zobids have the
stomach yellow, but no pigment cells in the mantle.

The spicules forming the capsules about the zodids resemble those
of C. draschii, and reach a diameter of about .3™™, but the capsules
are less perfect, and in addition there are spieules seattered in the
lower layers of the test and taking no part in the formation of the
capsules. They are most numerous and conspicuous near the edges
of the colony. Most of them are of smaller size than those form-
ing the capsules, being usnally only about one-fifth or one-sixth of
the diameter of the latter, and they are proportionately thicker,
with thick ronnded edges, and are readily scen to be built up of
radially disposed rods or needles, The spicules of the capsules also
have radial striations or markings, but they are much less distinet.
(Figs. 13 and 14) Bladder-cells oceur in the test, but mueh less
abundantly than is usual in C. drasehii.

The zodids are similar to those of that species, but average a little
smaller and generally have a smaller number of testes. Many of
them contain large eggs in the abdomen.

Sluiter’s figures and deseription (15) show that there is a very
striking resemblance, superficially at least, between this species and
his Diplosoina prrpurern, found at Cape Verde, Afriea. Though
he may have sufficient reason for placing his specimens in the genus
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Diplosonia, it must be admitted that he gives nothing, either in the
figures or deseription, which demonstrates or even supports the cor-
rectness of his position; and in his ficure the numerous bladder-cells
and the objects which he considers included “shells of Globigerinas”
bear a most extraordinary resemblance to the bladder-cells and
spicules ot Cystodytes.  Moreover, in his description he indicates
the existence of a number of testes.  Diplosvina has but two.

The European Cystodytes dellechiaice Della Valle has also a violet
color, and I do not feel very sure that the species here deseribed is
really distinet from it.

Genus Distaplia Della Valle, 18S1.

Colony fleshy, often lobed or pedunculated.  Test penetrated by
vascular proeesses of the zodids. Zoodids arranged in distinet and
usually rather simple systems.

Branchial sac large, with four rows of long stigmata.

Atrial aperture with a large languet.

Stomach ovate. Intestinal loop not twisted.

Reproduetive organs on the right side of the intestinal loop.

The larvie in this genus are remarkably large. The eggs are
received into an elongated diverticulum of the atrial cavity which
is developed for the purpose, the incubatory pouch, where they
undergo development. The youngest embryos are always found in
that end of the pouch farthest from the body of the parent.

Distaplia bermudensis, n. sp.

Prate XLIX. Figures 15, 18 and 19. Prate LIX. Ficures 108 and 111.
Prate LXII. Ficure 130b.

Specimens of Distaplia from Bermuda are very variable in respect
to the form and color of the colony, yet I cannot find ground for
believing that more than one species occurs there.  Baneroft (1)
reports a similar variability in the Pacific species, D). occidentalis.
There is reason to suspect that the number of species of this
genus occwrring in Kuropean waters has been considerably over-
rated, through fatlnre to make allowanee for such variations.

I am unable to identify these specimens with any of the species
already described.  Somie of the colonies elosely resemble D). valiii
Herdman (G), but it is donbtful whether that is a good species, and
morcover, if the stomach of that species resembles that of 2. wieayii-
larva Della Valle, as Herdman says, it must be pitted or folded on
the inner surface.
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The Bermnda form has the stomach smooth-walled within and
withont, thongh, when highly magnified, the inner surface is finely
grannlar.  No pits or folds are present, except such as may be
produced by the contraction of the body, the stomaeh-wall being
very thin and delicate. The smooth-walled stomach 1is, as far as T
know, peculiar to this species.

Some of the specimens have the form of rather flat-topped heads,
with more or less abrupt edges, attaehed by a short peduncle. Such
heads are usnally 10 or 12" across the top and (including the pedun-
cle) 12 or 15™™ in height, and they often consist of but a single
system.  Other colonies (figs. 18 and 19) form rather thick but flat-
tened incrusting masses several centimeters across, attached by the
areater part of the lower surface. Between these and the heads
there is every gradation. The incrusting colonies usnally contain
several systems, and may be prodnced into one or more lobes, or
more or less distincet heads.

The test is only moderately firm, but the outer layer is somewhat
tongher. It is rather opaque, yet the zodids and the vessels may
usually be distingnished. The latter ocenr chiefly in the peduncle
and lower parts of the colonies. They seldom branch or anastomose,
and their terminal portions are only slightly enlarged. The test
may or may not contain groups or masses of bladder-cells.

No relianee whatever can be placed on the color of the colony as
a specific character.  Whatever may be the color, it generally
becomes darker on the upper surface of the head or colony, espe-
cially about the atrial aperture or apertures, and paler on the sides
of the colony and on the pedunele, if one is present. Sometimes
the upper surface is nearly black, and some white pigment is often
present abont the orifices. Usnally the colonies have a chocolate
brown color: this often shades into olive, violet, purple, or rose color
in some parts of the colony, or one of these colors may predominate.
All these colors tirn to a green, blue-green, or yellowish green, or
sometimes a deep blue, when the specimen is preserved in formalin.

Two large colonies obtained in 1901 were deep orange-red, almost
vermillion, shading to blackish about the atrial orifices. These col-
onies turned brownish in formalin.  Among the specimens obtained
by Prof. Verrill in 1898 were a few which were almost white, and
others of a dull yellowish olive. These were preserved in formalin,,
with no notes as to their colors in life.

The zodids are easily removed from the test. They appear to
vary much in size, but this is no donbt largely due to a varying.
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amount of shrinkage. This is very likely to oecur in preserved
speeimens, as the tissues of the zodids are exceedingly delicate.
Well-expanded individnals are beautiful objects, and the internal
structure can be made out with greater ease than in any other of the
Bermnda ascidians.  The mantle is but shightly musenlar, the fibers
running chiefly obliquely and transversely. It is often more or less
pigmented, at other times nearly colorless.  The stomach and
duodenum are always orange in fresh speeimens.  The largest and
best preserved zooids measure over 3™ in length, and about 1.2mm
across the thorax.

The branchial sac has four rows of more than twenty long narrow
stigmata on each side, which become shorter as the ends of the rows
are approached. A very narrow intermediate transverse vessel
crosses the stigmata half way between each principal transverse
vessel.  This is visible even in uite young buds, where the number
of stigmata in a row is still mueh less than in the adult. The strue
ture of the branchial sac agrees exactly with Herdman’s (6) deserip-
tion of D. rosew and . valiii.

The branchial orifice has an -irregularly toothed margin. This is
not apparent when the aperture is much contracted. The atrial
opening is placed well back from the anterior end and is very large,
with the anterior lip produeced into a long pointed languet. There
are about 16 tentacles of two sizes placed alternately, but their
arrangement and munber is not always exactly the same.

As already mentioned, the stomach-wall is not pitted nor folded,
but is smooth within and without.

The zodids are unsually hermaphroditic, well-developed testes and
eggs of considerable size being present at the same time. (Fig. 15.)
Some, however, appear to have the organs of only one sex. Some
colonies contain great numbers of buds and embryos, the latter
usnally contained in the long incubatory pouch, which eventually
becomes detached from the zodid. I have not observed more than
three embryos in a pouch.

Family POLYCLINIDZE Giard, 1872.

Colony usually massive, sometimes inerasting, sometimes lobed or
pedunculated. Systems of varions shapes, oceasionally irregular or
wanting.

Zobids elongated antero-posteriorly, and usually divided into three
distinet regions ; the thorax, abdomen, and post-abdomen.
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Branchial apertnre 6 or 8 lobed, atrial aperture often with a
languet.

Branchial sac generally long, with numerous rows of small round
or oval stigmata. It may be papillated, but no internal longitudinal
bars occur.

Dorsal lamina with languets.

Stomach-wall smooth or variously folded or pitted. Reproductive
organs and heart sitnated in the post-abdomen. Testis represented
by a number of small spermatic sacs.

Gemmation by division of the post-abdomen.

Genus Amaroucium Milne-Edwards, 1841.

Distinguished by forming massive, often pedunculated colonies,
with elongated zodids having long post-abdomens, usually six-lobed
branchial siphons, the atrial aperture placed well forward, and a large
atrial langnet. The stomach-wall is, usually at least, longitudinally
folded, but in one of the Bermuda species this appears to be a very
variable character. The post-abdomen is sessile.

This genus, though almost universally accepted by writers on
Tunicata, is but poorly distinguished from Aplidinwm Savigny, which
in 1ts typical form has a sessile colony, shorter zovids, often lacks
the atrial languet, and has the post-abdomen separated from the
abdomen by a more conspicuous constriction or peduncle. The
atrial aperture is also said to be placed further back. Most of these
differences are very trifling, and many species could be placed in
either genus with equal propriety.

Amaroucium bermudéee, n. sp.
Prate L. Ficure 20. Prate LVIII. Ficures 96 and 97.

The colony is irregular in shape, seldom much over 30™™ across,
cenerally less, with rather flat top and abrupt sides tapering into a
more or less distinet pedancle.  The combined height of the colony
and peduncle often reaches 20™™ or more.

The test is firm, almost cartilaginous, but softer in the interior of
the colony. It is usually quite free from sand grains, grayish and
nearly opaque in life, sometimes with a distinet blnish or pinkish tint.
In formalin it becomes more transparent and of a yellowish or fiesh-
color. There are no bladder-cells. The systems are irregular and
the number of zodids in different specimens of the same size is very
variable.



W. G. Vun Name— Bermuda Ascidians. 353

The zoodids are rather large and stout. A fair sized specimen
measuares 2.3™" Jong without the post-abdomen, which may itself
reach 4 or 5" in length, though in most individuals it is much
shorter. In color they vary from orange to bright vermillion red in
life, but gradually fade to yellow in preservation. The color is dif-
fused through most of the tissues, but in very red idividuals the
mantle of the thorax contains an espeecially large amount of pig-
ment.  The mantle, especially near the anterior ends of the thorax,
abdomen and post-abdomen, is often studded with rounded cells,
much larger than the ordinary epithelial cells.

Usually there are six lobes to the branehial orifice, but some indi-
viduals have more. There is a fairly large atrial languet placed a
little anterior to the orifice, which is itself provided with distinct
though very short lobes. The usual number of rows of stigmata
appears to be about eighteen, with more than a dozen in a row on
each side. They are small and round and placed rather far apart.
The transverse vessels are very museular. The tentacles are small
and diflicult to count.

The presence and arrangement of folds or plications in the wall of
the stomach have been made the chief characters by which the
genera of this family are distinguished. In the present species, how-
ever, it is clear that great importance should not be attributed to
them. Usually the stomach of this form has distinet longitudinal
folds, but often there are transverse folds also over more or less of
the surface, or the transverse folds may even predominate and
become the prineipal ones, exceeding the longitudinal folds in prom-
inence. Some individuals show, on some parts of the surface of the
stomach, an arcolated condition not far removed from that which
is typical of the genus Morchellivim Giard.  Others, again, appar-
ently have the stomach entirely smooth-walled in its natural condi-
tion, but in this species the stomach-wall is very thin and liable to
become folded by the contraction of the animal ineident to preserva-
tion, and its original condition is not always easy to determine.

In another species of this genus, . constellutum Verrill, from the
New England coast, which normally has a longitudinally folded
stomach, I have also observed variations from the usual condition,
thongh not to such a great extent.

Many specimens of this species were collected, both in 1893 and
1901. Tt was found most abundantly on corals in Harrington Sound,
in water of moderate depth, and evidently grows better in such situa-

Trans. ConN. Acap., Vor. XI. 23 FEBRUARY, 1902.
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tions than along the shore. The zodids often contain larve in the
atrial ecavity.

In the Peabody Museum of Yale University there are some speci-
mens of Amarouciwin from Fort Macon, N. C., which appear to be
of this species.

Amarowcium glabrum Verrill, from the coast of Maine, forms
colonies of very similar size and shape.

Amaroucium exile, n. sp.
Prate L. FIicure 21. Prate LVIII. Ficure 98.

. The colony in this species is rounded or button-shaped. Tt is not
pedunculated and adheres by the greater part of the lower surface.
The edges are not abrupt as in the last deseribed form, but rounded,
and the consisteney of the test is not so firm. It does not generally
grow more than 5 or 6™® high and 15 or 20™™ wide.

The test is often quite densely crowded with coarse sand grains
and shell fragments, in the interior of the colony as well as on the
surface; in other cases it is entirely free from such inelnsions and is
very transparent and almost colorless.  Such colonies are very bean-
tiful objects, for the zotids vary from orange to an even more bril-
liant red than those of A. bermude, being sometimes bright scarlet.

The zodids are smaller and slenderer than in . bermiudw. The
systems are irregular,  The specimen figured measured a little nnder
4mm Jong including the post-abdomen, which was short in this
individual.

The chief anatomical differences between this and the last
described species appear to be that the present one has fewer stig-
mata, only twelve or fourteen rows (the number in each row may be
slightly less also), and that in this species the stomach-wall is thicker
and always distinctly folded longitudinally with a variable but not
very large number of folds (generally about 9).

This is a less common species than the last, and though found in
the same situations, occurs under stones along the shore more {re-
quently than A. bermudw does. The writer collected it at Coney
Island ; Waterloo ; and Somerset Island, among other places. It
was obtained both in 1898 and 1901. Many of the specimens contain
larvee, which begin to secrete test-substance even while still contained
in the atrial cavity of the adult zodid.

This species 1s related to . constellutum Verrill of the New
England coast. The more brilliantly colored specimens of that
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form are, when small, of rather similar appearanee to those of this
speeles; but the somewhat stouter zooids, with mueh more nmmerouns
and often mueh less regular plieations in the stomach-wall ; the very
milky appearance of the test; and the tendency to form wedge-
shaped or peduneculated eolonies, wonld serve to distinguish the New
England speeies, even if it did not form massive colonies of vastly
greater bulk than this species ever attains.

Family DIDEMNIDZE Verrill, 1871.

Colony inerusting, sometimes thick and massive, not peduncu-
lated.  Test usnally containing bladder-cells and often caleareous
spicules, which are generally of stellate form. Zooids arranged in
complex hranching systems.

Zobids of small size, divided into thorax and abdomen, often with
a muscular and vascular process extending out into the test from the
region of the peduncle connecting the two divisions of the body.

Branehial aperture six-lobed ; atrial plain, or with a languet.
Three to six rows of stigmata. Dorsal lamina with languets.

Stomaeh  smooth-walled, externally at least. Intestinal loop
twisted.

Reproducetive organs on the left side of the abdomen, or more or
less ventral, or posterior. Testes few, often only one. Vas defer-
ens often spirally coiled about the testis before leaving it to follow
the intestine. There is no oviduct.

Budding from the pylorie region (near the peduncle); thorax and
abdomen of the new zoodid formed from separate buds.

The genera Diplosoma and Diplosoinoides, which are often
regarded as eonstituting a separate family, the Diplosomida, are
here ineluded in this family.

Genus Didemnum Savigny, 1816.

Colony generally rather thick and fleshy. Test eontaining blad-
der-eells and usuaally stellate ealeareons spicules.

Zooids with a strong muscular process extending into the test
from the ventral side of the pednnele eonnecting the thorax and
abdomen.  Branchial orifiee six-lobed, atrial plain, with no languet.

Branchial sac with three rows of stigmata.

Testis single, more or less conical in form. The vas deferens
makes a number of spiral turns about it before proceeding on its
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course to the rectum, which it follows to a point near the atrial
orifice.

The Bermuda species of this genus differ more in the habit and
character of the colony than in the structure of the zooids or the
form of the spicules. They appear to have the following characters
n common :

The zodids vary in length, according to the species, from less than
122 to 1.6™™ in preserved specimens. The musculature of the man-
tle consists of a moderate number (perhaps twenty or more) dis-
tinct, though slender, bands rumning longitudinally. Transverse
muscles (with the exception of the sphincters) are but slightly
developed in the mantle.

The transverse vessels of the branchial sac are, however, provided
with strong muscles, and each side of the dorsal lamina a strong
muscle-band runs longitudinally in the wall of the branchial sac.
These two bands, which run ventrally when they reach the posterior
end of the thorax, are joined near the posterior end of the endo-
style by fibers from different parts of the wall of the thorax, so that
they become quite thick, and passing out in a ventral and posterior
direction from the upper end of the peduncle, they unite to form
the muscle of the muscular process which extends out into the test.

The tentacles appear to be eight in number, four large and four
small ones placed alternately, but I am not certain that there are not
more in some cases. The stigmata are long and narrow, about 16 in
number on each side in the species with the largest zodids, and some-
what fewer in the smaller species. The upper and lower rows of
stigmata do not contain quite as many as the middle row.

The stomach is round or oval and smooth externally, and more or
less yellow in color. The gland about the intestine consists of a
small number of tubes clasping it. They branch but little, and
their terminal portions are not much dilated.

I have found well developed reproductive organs in only two
species (0. savignii and D. porites), but they are probably similar
in the others also. The testis, which is single and obtusely conical,
is very large, and is situated on the left side of the abdomen, with
its base close against the intestine. 'The vas deferens leaves it at its
apex and makes, usually, from cight to a dozen turns about its con-
ical surface, like the string wound around a top. It leaves it finally
about opposite the stomach. The ovary is placed between the testis
and the stomach.
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Analytical Table of Bermuda species of Didemnaan, based on the
character of the colony.

A.—Massive and irregular, opague, consistency firm.  Surface
roughish ; apertures far apart and conspicunous. Spicules uniformly
and thickly distributed. Color reddish grey or buff, almost flesh
colored. D. solidwin.

B.—Moderately thick, opaque, gelatinons. Surface smooth and
glistening ; apertures inconspienous. Spicules confined to a stratum
in the interior of the colony, invisible from above. Color rich
brown. D. savignii.

C.—Very thin, incrusting, gelatinous; zodids visible through the
test.  Surface smooth, apertures inconspicuous. Spicules irregu-
larly distributed. General color blackish and greyish, irregularly
mottled, varying in places according to the abundance of the white
spicules and of the black pigment in the test and on the zodids.

D. atrocanwm.

D.—Massive, partly opaque, consistency moderately firm, surface
slightly rough ; apertures prominent. Spicules rather uniformly
distributed, only moderatcly numerous.  Color greyish, becoming
black on parts of the upper surface. D. porites.

E.—Thin, incrusting, transparent, gelatinous. Surface smooth ;
zodids visible. Spieules in interior parts of the colony, not numer-
ous enough to greatly diminish the transparency of the colony.
Little or no dark pigment. D. lucidum.

F.—Thin, incrusting, transluecent. Surface smooth, zodids more
or less concealed by the abundance of spicules, which are so dis-
tributed that the surface of the colony shows over the position of
each zooid a circular area, more transparent than the intervening
spaces, which latter are white and more opaque, owing to the greater
abundance of spicules there. Thorax of zodids often dark colored.
Colony whitish gray. D. orbiculatum.

Nore.—The only specimens of species A and D which were found
incrusted branching algze, which no doubt influenced the form of the
colony. Colonies growing on smooth surfaces will probably be
found thinner and more expanded,
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Didemnum solidum, n. sp.
Prate LI, Ficures 31 and 36. Prate LIX. Ficure 119.

But one specimen of this species was found. It is a very irregu-
lar colony, incrusting a growth of seaweed. In greatest length it
measures about 452, and reaches 4™™ or 5™™ in thickness in places.
It is entirely opaque and of firm, almost brittle consistency, on
acconnt of the abundance of spicules, which are very evenly dis-
tributed in all parts of the colony. The surface is, for the same
reason, slightly rough to the touch, and the apertures are conspicu-
ous. Bladder-cells are scarce in most points of the colony.

The color is difticult to describe, being a reddish grey or buff,
almost a tlesh-color, darker above. It fades in preservation. The
spicules are very uniform in size and shape, being about .05™™ te
.07mm in diameter, and have very short and stout, but regular and
numerous conical points.

The zobids are light colored and small, and placed rather far apart.
They do not much exceed 1™™ in length in preservation, and are
rather slender. There are probably not more than 12 stigmata in a
row on each side. (

None of those examined had well-developed reproductive organs.

The colony was obtained at Coney Island, May 16th, 1901, just
below low water mark.

Didemnum savignii Herdman.
Didemnum savignii Herdman, Report Voy. Challenger, pt. xxxviii, p. 261.
Prate LI. Ficures 27 and 35, Prate LIX. Ficure 112,

The colony is incrusting but rather thick, and of rather soft, gela-
tinous consistency. The color is a rich brown, darker above, and the
surface is smooth and glossy, the apertures inconspicuous and the
spicules and zodids invisible from the surface.

The largest specimen measures about 16™™ across, and is between
3mu and 4™® in greatest thickness.

The test contains great numbers of bladder cells, especially near
the surfaces, where they are so abundant that they assume polygonal
forms from mutual pressure.  The dark color is due to brown
pigment contained in the test cells. These pigment cells are most
abundaut near the npper surface, where they are irregular in form.
In the deeper portions of the colony they are oval aund less thickly
distributed.
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The spicules are very large, often .1™™ in diameter, with numerouns
loug conical or somewhat tlask-shaped points.  They are chiefly con-
fined to a layer lying about .5 to 1™ helow the upper surface.
In this layer they are abundant and placed near together.

The zooids are placed close together and mostly nearly perpen-
dicular to the surface. They are rather large (the specimen figured
(tig. 35) measured 1.6™™ long) and rather dark in color, due to brown
pigment in the mantle, especially about the branchial aperture, and
to a less extent on other parts of the thorax. The lining of the
branechial siphon s particularly dark colored.

They have about sixteen stigmata in a row on each side. In
several different individnals 1 found the number of turns in the
spiral portion of the oviduct to be about eight. Herdman gives four
or five as the number in his specimen.

The locality of the type of this species, deseribed in the Challen-
ger Report, is given as doubtful, but probably just south of the Cape
of Good Hope, in 150 fathoms.

Only two specimens of this species were found at Bermuda,
neither of them as large as the type specimen. One was obtained in
1898, the other in 1901, but the exact localities are not recorded.

Didemnum atrocanum, n. sp.
Prate LI. Ficures 30 and 34. Prarte LIX. Ficure 114.

This species forms very thin incrnsting colonies. The largest
that were obtained measure 2°® thick and from 30™™ to t0™=
across. In consistency it is gelatinous, and the spicules are not
sufticiently abundant to greatly alter the character of the test.

The spicules are of moderately large size, averaging over .05™™ in
diameter, but differ somewhat from those of D. savignrii i having
more numerons points, which are generally somewhat shorter and
more or less irregularly rounded or split or broken at the extremities,
though some have the regular conical or flask-shaped points, as in
the last named species. They are irregularly distribnted in the
interior of the colonies, being thickly crowded in small patches and
absent in other places. Where they are demnse their white color
makes them noticeable against the grey or blackish yet transparent
test.  Many bladder cells also oceur.

The zodids are not on an average quite as large as those of the
last described species (/. savignii). In many of the specimens the
mantle cells contain so much black pigment that the whole colony
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appears quite blackish, for the zodids are numerous and eclosely
placed: in other cases they have but little dark pigment, and appear
lighter than the greyish test, which also contains a greater or less
number of black pigment cells.

I have found this form only at Hungry Bay, where it is common.
A number of colonies were collected under stones in the latter part
of May, 1901. None of the zo6ids appear to have reproductive
organs developed.

Didemnum porites, n. sp.
Prate LI. Ficure 29 and 33. Prate LIX. Ficure 115.

A couple of colonies, the largest about 25™® across and rather
thick, were obtained growing on algwme in Bailey’s Bay, May lIst,
1901. They differ considerably from /). atrocanuin, though they are
also of a grayish color, becoming black in the upper parts of the
colony.

The test is of firm consistency, though bladder-cells are very
abundant in some places ; the spicules, which exaetly resemble those
of D. lucidum described below, are fairly evenly distributed throngh
the test and come close to the surface, giving it a slightly rough
granular character. The apertures of the zodids on the surface are
conspicuous and slightly prominent. The test is opaque.

The zobids are of good size (1.3™™ or 1.4™® long in many cases in
the preserved specimen), and have a little black pigment in the
mantle walls. In structure they resemble those of . savignii. 1
have counted ten or eleven turns of the vas deferens in some indi-
viduals.

Didemnum lucidum, n. sp.
Prate LI. Ficures 26, 28 and 37.

This is a species with very small zodids (usually less than 1™m in
length), which are slightly or not at all pigmented, forming small,
fairly transparent, nearly colorless incrusting colonies of slight
thickness. Sometimes the anterior end of the zodid is marked with
a little blackish pigment about the aperture and over the ganglion.

The spicules, though varying much in size, are mostly nnder .04™®
or .05™® in diameter. They bave long but not very numerous con-
ical points, and are distributed unevenly in the interior parts of the
colony, generally not in suflicient abundance to greatly interfere
with the transparency of the test. Near the surfaces of the colony
they are wanting and there are a good many bladder-cells.
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T have not been able to count more than about a dozen stigmata
in a row on ecach side. None of the specimens have reproductive
organs in good condition.

One colony of this little species was collected in 1898, In 1901
two or three were obtained in Bailey’s Bay and ITarrington Sound.
One of the speeimens grew on a branching alga, the others inerusted

coral.

Didemnum orbiculatum, n. sp.

o

PLatE LI. FIGures 32 and 8S. Prate LXI. Frcures 127« and 128.

This 1s a form in many respeets intermediate between a true
Dideinin and a Leptoclinie, having the thin colony and abnndant
spicules characteristie of the latter, yet the large size of the spicules,
their form, and the appearance and pigmentation of the zodids show
it to be closely related to some of the species just described, and as I
have been able to distinguish but three rows of stigmata it seems
best to place it in this genus.

The largest specimens fonnd were 25 or 30™" across, and about
2mm thick. '

It may be recognized at a glance by the peculiarity tu the distri-
bution of the spicules allnded to in the analytical table above.
The spicules, which are of fair size (about .04™®), with rather
slender conical points, are abundantly and thickly disposed in the
test, vet not in such numbers as to give the colony the white, chalky
appearance of a Leptocliniun, but leaving it a translucent grayish
white.  The zobids are placed very close together, and there being
but a thin layer of spicules over them, each branchial orifice appears
in the center of & more transparent circular area of about the diam-
eter of the thorax of the zobid.

The zovids are small (in contraction about 1™™ long). They have
strong muscle bands in the mantle and contract badly in preserva-
tion. The mantle contains much dark pigment on the thorax, so that
that part of the body often appears quite uniformly blackish.

This species is common and grows on the underside of stones near
low water in company with colonies of Leptoclinwm, Diplosomoides
and Botrylloides at almost all suitable places along the shores of the
islands. I found it'especially common at Long Bird Island and at
Waterloo, on Castle Harbor, in April and May, 1901.  Many of the
7001ds then contained large eggs, but I did not observe well devel-

o'

oped testes in any of the numerouns individnals examined.
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Genus Leptoclinum Milne-Edwards, 1841.

Difters from Didemmnun in having four rows of stigmata, and in
forming a thin incrusting colony, densely crowded with calearcous
spicules, so that the test becomes more or less hard and brittle.

Some species are said to have an atrial languet, but probably these
shonld be placed in another genus. ‘

In some cases the testis is deeply lobed, or it may be completely
divided into two glands.

This genus is none too well distinguished from Didemnwm, but is
accepted by nearly all writers. The number of rows of stigmata
(though apparently a reliable character in the Bermuda forms) is by
no means always invariable, even in the same species, and in the
character of the colony every gradation is found between the mas-
sive colony of a typical Didemnwm and the thin, brittle crust of a
typical Leptoclinwin.

In this paper the writer has placed all the forms with three rows
of stigmata in Didemiuin, regardless of the thickness of the colony.

True Leptoclinums, with four rows of stigmata, oceur in abund-
ance at Bermuda, growing on corals, sponges and algwe on the
reets, and on the under side of stones along the shore, up to a point
well above low-water mark. Tt is the most abundantly represented
genus of ascidians there.

With only a limited number of specimens at hand, it is easy to
classify them into several distinet and sell marked species, differing
from each other fully as much as some of the forms which are
described above as species of the genus Didemion, but with a large
nnmber of specimens available for study, the problem is by no means
such an easy one, as so many intermediate forms occur. The writer
devoted partienlar attention to collecting examples of this genus
during his visit to Bermuda in 1901, but is obliged to confess, after
examining a very large amount of material, that he has utterly failed
to discover any character or characters by which the Bermuda
Leptoclinums may be divided into groups worthy of specific rank.
Apparently a process of active evolution is going on in the members
of this group, at least in the Bermuda representatives of it, and
from the hopeless confusion in which the species of this genus gen-
erally are involved, 1t seems not unlikely that this is the case else-
where as well,

As the differences between the varieties are too great to disregard
entirely, the only course open to the writer is to describe the most
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striking variations as snbspecies.  Between these there are an indefi-
nite number of intermediate forms. Nevertheless all these forms
appear to have some degree of permanence, and reproduce their
peculiavitier at least in their immediate descendants, for often a
number of colonies attached to the same stone, or growing near
together, will have exaetly identical characters, indicating a commnion
parentage, while certain others, growing among them, will differ
from them, yet agree among themselves.

The relation of these numerous varicties to previously deseribed
species of the genus is a diffienlt question. Natnrally their nearest
allies would be sought for on the Atlantie coast of the United States
and in the West Indies. 1n neither of these regions has the genus
been sufticiently studied.

Sluiter (15) has recently described two new forms, L. conchyliu-
twime and L. eineracewm, from Jamacia, but these differ from the
Bermuda forms, among other things, in the number of stigmata, for
he says that they are provided with but from four to six stigmata in
a row on each side, while the Bermuda forms have about 12 in those
with large zobids, and probably at least 8 or 10 in all cases.

From the Atlantic coast of North America two species only have
been deseribed, as far as the writer 1s aware ; L. albiduin Verrill
and L. luteolum Verrill, the latter perhaps only a variety of the
former.  Both of these are found on the New England coast. The
Bermuda varieties are quite different from the typical albidum,
which has spicules of a different type from any of the Bermnda
forms (fig. 41), and in most specimens the spicules are much larger
than is the case in any of the latter.

Specimens of L. luteolum, from Southern New England; however,
have spicules more like some of the Bermuda varieties (fig. +0).
Yet the correspondence between /. speciosuwm Herdman (6), from
Bahia, Brazil, and the commounest Bermuda form is so much closer
that it seems best to consider the latter, and consequently the
remaining Bermuda varieties, as subspecies of the Brazilian form.

The writer has not ascertained that any of the several varieties
here described is confined to any particular locality at Bermuda.

Leptoclinum speciosum Herdman.
Leptoclinum specioswin Herdman, Report Voy. Challenger, pt. xxxviii, p. 274.
The types are from Bahia, Brazil, in 7 to 20 fathoms. I have not
found specimens at Bermuda which correspond exactly to the
description of the Brazilian examples.
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Var. bermudense, nov.

Prate LII. Ficures 39, 42 and 50. Prate LXII. FIcures 130c,
132 and 134,

Colony usually between 2 and 322 thick (when incrusting irregu-
lar objeets often very much thicker) and reaching 60 or 70™= in
width in some cases. Spicnles more abundant in the upper layers
of the colony, though generally the extreme upper stratum is free
from them, so that the surface is smooth to the touch. The spicules
(figs. 39 and 42) are usually rather small (less than 0.025™® in
diameter) with a variable but generally very large number of
points or rays. Occasional very large spicules oceur among the
small ones, but this is not peculiar to this variety. In some colonies
most of the spicules have their points blunt and broken, in other
colonies most of the points are perfect, but generally shightly
ronnded. As a rule the spienles are not so abundant as to render
the test very stiff or brittle. The color is usually pure white, but
it often becomes yellowish in preserved specimens. The apertures
are generally not prominent.

The zodids are large (up to 1.5™® long, or more). Their tissues
are vellow, the stomach and intestine being orange. They have 12
or more stigmata in 2 row on each side and 16 tentacles of two sizes.
When the zobids are very large, there are often additional, still
smaller tentacles between the larger ones.  The testis is generally
single, but sometimes it is divided into two. The vas deferens
makes about a dozen spiral turns.

This is the commonest form at Bermuda.

Var. pageti, nov.
Prate LII, Ficure 45.

A dwarf variety of the last. The colonies are small (under 20™™
wide) and usually considerably under 2m™ thick. ‘They have
cenerally a distinct yellow tint, and the tissues of the zodids are
more strongly orange-tinted than in the last form, sometimes almost
red, in which case the whole colony may have a salmon shade,

The zovids are smaller and proportionately shorter than in var.
bermudense.  The spicules (fig. 45) are, however, similar.  They
have so many rays that unless highly magnified they appear almost
spherical. Surface of colony rather smooth, apertures not conspien-
ous,

Often found associated with the last deseribed forn.
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Var. hamiltoni, nov.
Prate LII. Ficures 43, 44 and 47, Prate LXI. Ficure 1270.
Prate LXII. Figure 1355.

In this the spienles are larger than in var. berniudense and they
have coarser and less numerons but often rather longer points, and
are more evenly distributed through the test, coming close to the
upper surface, IFrom this it follows that the colony is stiffer,
harder and rougher than in the two last deseribed forms., The
z001ds are rather small (nsually not much over 1% or 1.2=% Jong)
and placed near together. Their apertures are rather prominent on
the surface.  The colonies grow somewhat larger, but not very
much thicker (generally about 2mm) than those of var. pageti, into
which it grades, and with which it is found associated. The
colonies aie very frequently decidedly yellow in color. It is a very
common variety.

Var. harringtonense, nov.
Prate LII.  Frcures 49 and 51.

This forms rather extensive (often 30 or 40™® wide) colonies of
moderate thickness (2™ or over), white in color and resembling var.
bermudense, but having much larger (up to 0.05™™), longer pointed
spicules.  (Fig. 49.) They are abundantly placed throughout the test
and make the colony hard and rough to the touch.

The zodids are decidedly slenderer than in var. bermudense.
They apparently have about 10 stigmata in a row on each side,
short lobes to the branchial orifice, and but one testis, There are 16
tentacles or nearly that number. The vas deferens makes 8 or more
turns (fig. 51).

Not conimon.

Var. acutilobatum, nov.
Prate LILI.  Ficures 46 and 52.

Resembles the last externally, but the colonies are rather thinner,
and T have not observed such large ones. The spicules ave small
(0.025™ in diameter), of remarkably uniform size and regularity of
form, with very few points, which are conical with bulging sides
(fig. 46). The zodvids are small and short (tig. 52), about 1™ long
in preservation, and are remarkable for the length and sharpness of
the lobes of the branchial orifice. The testis is divided into two
separate glands, each of which may be two-lohed. The vas deferens
makes seven or eight turns.

Not common, but obtained both in 1898 and 1901.
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Var. somersi, nov.

Prate LII. Ficure 48. Prate LXII. Ficure 136.

Forms very small (10 to 20m™ wide), flat colonies of a pure white
color. They are very thin (often under 1™") and not very opaque.
The zobdids are as small as those of var. acutilobatwm. They are
placed rather far apart.  The spicules are large (fig. 48), with
regular conical points of some length, and are evenly but often not
very closely distributed in the colony. The positions of the zodids
are very conspicnous from the surface, though the apertures are not
especially so. There is but one common cloacal aperture to the
colony. The branchial apertures of the zobids have pointed lobes
but much shorter ones than those of the last described form.

Quite generally distributed, though not very abundant.

Genus Polysyncraton Nott, 1891,

Separated from ZLeptoclinum (which it resembles in having four
rows of stigmata) by having a number (sometimes as many as 10)
of distinet pyriform testes, arranged in a circle, forming together a
conical group, about which the vas deferens makes a few spiral
turns : aund by possessing an atrial languet.

The type of the genus is from New Zealand (13).

Polysyncraton amethysteum, n. sp.
Prate LIV, Frcures 62 and 64 to 67 inclusive. Prate LVIII, Ficure 102.

Colony more or less transparent except for a thin layer of spicules
on the upper surface. The test is of an amethyst purple or rose
purple tint, due to pigment contained in the test cells, while the
tissues of the zodwds are bright red. These colors fade out in pre-
servation, the test becoming yellowish and the zobids yellow or
orange. The colonies seldom exceed 30™™ in width and 3 or 3.5™™
in thickness.

The layer of white spicules on the upper surface of the colony
shows in strong contrast to the colors of the test. It may readily be
stripped off.  The spicules are entirely confined to it. Large areas
about the common cloacal openings are entirely bare of spienles,
also small oval areas about the branchial orifices, but in these latter
may be seen small V-shaped groups of spicules, six in number in
cach, corresponding to the six lobes of the branchial siphons. This
arrangement of the spicules about the branchial openings occurs
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sometimes in other genera of this family (Leptoclinwm, Dideinnin),
but is especially conspicnous here.  (Fig. 65.)

The spicules are always small with short and often more or less
blunt and broken points. In some colonies they are all very minnte,
in other specimens they vary morve in size (compare fig, 64 with fig.
67 both down to the same scale). The test contains vast numbers
of bladder-cells.

The zodids also vary mueh in size in different colonies, reaching
1.5 or more in length in many cases.  There are six short lobes to
the branchial siphon, and a rather long, somewhat forked languet
over the atrvial orvitice. There are four rows of stigmata with a
moderate number in each, and probably cight tentacles.

The male reproductive organs consist of abont five (the number
varies) separate pyriform testes placed radially with the small ends
in the center, where the short duets arising from them unite to form
the vas deferens which coils about the group in the usual manner,
making abont five turns. The ovary lies between two of the testes
on the side toward the stomach, more or less covered by or included
in the coils of the vas deferens, except when the eggs become so
large that it must extend beyond these limits.

This beantiful species is moderately common, both along the shore
under stones, and in deeper water on corals, sponges, ete. It was
obtained in Castle Harbor; Ilarrington Sound; and at Iungry Bay;
and was collected both in 1898 and 1901. The specimens contain
laree reproduetive organs and larvee, and the species would probably
be an unusually favorable object for embryological or histological
investigation.

Genus Diplosoma MacDonald, 1858.

Colony incrnsting, generally rather thin, The test is penetrated
by more or less extensive cavitics continuous with, and regarded as
extensions of, the common cloacal cavities, which greatly reduce the
amount of test substance, leaving in extreme cases little of it except
the thin layer bounding the colony and a thin layer about each
zooid, the latter heing retained in position by strands or columns of
test substance continuons with the layer bounding the colony.
All the rest of the interior of the colony becomes one large cavity.
The extent to which this modification proceeds varies in different
species and to a considerable degree in different individuals.

The test substance is gelatinous, becoming membranous on the
surface, and from its nature, as well as from the extensive cavities
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above mentioned, the colony is very soft and delicate. No spicules
are present. The test is often very transparent.

The zovids have six lobed or mearly simple branchial apertures,
and simple atrial openings.

The branchial sac has four rows of rather large stigmata. The
transverse vessels are museunlar, and as in Leptoclimun there is a
musele band along each side of the dorsal lamina. The bands unite
at the posterior end of the thorax, and are prolonged into a muscu-
lar and vascular process extending posteriorly and ventrally into
the common test. It ends bluntly and is mueh weaker and less con-
spicnous than in Leptoclinum. I have found it in all the species of
this genus described in this paper.

The intestinal loop is twisted and generally bent so that its axis
lies about at right angles to that of the thorax. This brings the
reproduetive organs, which lie on the left side of the abdomen,
under the intestinal loop. The stomach is oval and smooth-walled,
on the outside at least.

There arc two testes placed close together, forming as in ZLepto-
eliniom a conical mass, but the vas deferens does not coil about them.

With the related Diplosomoides Herdman, which has small stel-
late calcareous spicules, this genus is often made a separate family,
the Diplosomidee.

Diplosoma macdonaldi Herdman.
Diplosoma maedonaldi Herdman, Report Voy. Challenger, pt. xxxviii, p. 815.

Prate LIII. Ficure 60. Prate LX. FIcure 124.

Colony large (50™™ aeross) and rather thin, not exceeding 2 or
2.25mm in thickness. Test nearly colorless and very transparent,
membranous on the surface. The cavities characteristic of the genus
are well developed, yet there is considerable test substance about
the zooids which adheres very tirmly to their mantles and eontains
here and there a few bladder cells. In addition to the small test
cells, there are large oval or slightly irregular cells which stain
deeply with plasma stains.

The zooids are also nearly colorless except that the stomach and
more or less of the intestinal loop i1s yellow or orange. This fades
out in preserved speeimens. The zodids are large for this family,
sometimes reaching 1.6™™ in length when straightened out and
expanded. The mantle muscles are but slightly developed and are

mostly transverse.
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There are four rows of stigmata, with about a dozen in a row on
each side. The stigmata are large with very narrow interstigmatic
vessels.  The transverse vessels are fairly musenlar and contract
strongly in preserved specimens, as the rest of the branchial sac is
very delicate.

The endostyle is rather narrow. The dorsal languets are long
enongh to extend miore than half way across the branchial sac.
They are tentacular in form. The tentacles appear to be abont
twelve in namber, and are of two sizes placed alternately.

This species was described by Herdman from a specimen found in
shallow water at Bahia, Brazil.

The large colony here described, which I identify with the Bra-
zilian form, was obtained in April, 1901, in Harrington Sound, on a
picce of coral. Another smaller colony was obtained off Bailey’s
Bay a few days later. It was attached to a sponge, and differs in
having somewhat smaller zodids, but there seems to be little doubt
that both are of the same species. Some of the zotids contain well
developed testes and small eggs, but none of those examined con-
tained large eggs. Nearly all the zodids in each specimen have
buds.

Diplosoma lacteum, n. sp.

Prare LIII. Ficurn 59.

This species forms small, somewhat flattened colonies measuring
10 to 15™™ across and 3 to 4™™ in thickness when alive. The cavi-
ties in the test are enormously developed and only a very thin layer
of test surrounds each zovid, while the layer bounding the colony is
also very thin, so that preserved specimens are generally collapsed,
and present a very different appearance from living ones. 'This is
further increased by the fact that in life the test is opaque and of
a milky white color which disappears in preservation, leaving the
test colorless and transparent.

There is a little blackish pigment on the zodids, contained in the
mantle of the abdomen. The cells constituting the epithelium cover-
ing that part of the body are large and flattened, and contain the
dark pigment chiefly near the edges, the center being clear and
occupied by the nucleus, so that each cell appears as a small dark
colored polygon with a clear center.

The zodids measure at least one-third less than those of the last
deseribed species, but do not differ in strncture as far as 1 have
observed, except that there appear to be fewer stigmata in a row.

Trans, Coxy., Acap., Vor. XL 24 FEBRUARY, 1902.
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The writer collected a number of small colonies of this form
under stones near low-water mark at Iungry Bay, May 21st, 1901.
One or two specimens were also found in similar situations at
Waterloo, on Castle Harbor, about the same date. Nomne of the
specimens examined contained large eggs, though in some the testes
were well developed.

Diplosoma atropunctatum, n. sp.

Prate LIII. Ficure 56. Prate LVIII. Ficure 103.
Prare LXII. Ficure 137,

This species is closely related to /). lactewmn, and the writer
describes it with some relnctance, as he has but a single specimen.
This is a colony about 25™™ across, which was found growing on a
coral (Porites) in larrington Sound, April 30th, 1901, in water
about twelve feet deep. The test, both in the living and preserved
condition, is perfectly colorless and transparent, allowing the small
zo0ids, which are but little larger than those of D. lactewin, to be
seen with the greatest distinctness. This is in strong contrast to
the milky white opaque test of living specimens of the last men-
tioned species. The test cavities are also less developed, leaving
more test substance than is usual i 2. lactewim.

The whole abdomen of the zodid is deeply colored with blackish
or dark greenish pigment, contained in the mantle cells as deseribed
in the last species, and as the thorax is colorless, the abdomens of
the zodids are conspicuous as small black dots, and the colony might
easily be mistaken for a mass of eggs of some mollusk.

I found no noticeable differences in the structure of the zodids by
which they could be distingunished from those of D. lacterin. Many
contained both large eggs and large testes.

Genus Diplosomoides Herdman, 1886.

Differs from Diplosoina only in having stellate calcareous spicules
in the test.

Diplosomoides fragile n. sp.
Prate LITI. Ficures 57 and 58. Prate LXI. Ficure 126.

In appearance, this species resembles a Leptoclinwm, as it forms
very thin, flat, expanded colonies often 60™* or 80™™ across, of a
very pure white color, which is produced by the abundance of
minute spicules. These are generally not much over .02™™ in diame-
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ter, and have very short, but often very slender and numerous
points, which are nsually more or less rounded or hroken at the ends,
though they may he needle-like.  The points are so numerous and
short that the spicule appears practically spherical when not much
magnified.  They greatly resemble those of some forms of the genus
Leptoclivwm. In life, the eolony is of a purer white color than
most of the speecies of Leptoclinum found at Bermuda, but pre-
served specimens turn slightly vellowish.

This species may at once be distinguished from the other members
of the family with which it is found associated by the great delicacy
of its structure. 1t breaks or tears at the sliehtest touch, and is
difficult to remove whole from the ohject on which it grows. This
ix due to the extensive development of the cavities of the test as
already deseribed in Diplosoma.  The test is reduced to an npper
and lower layer forming the two surfaces of the colony, and a small
mass surrounding cach zooid, and the fact that it is in all parts quite
densely crowded with the spicnles renders the thin layers of test
substance very brittle,

The zooids are large (1.5™" long) and also of very delicate struc-
turc. Their apertures are always distinetly visible on the surface of
the colony. Therr tissues are yellow or orange in color.

The musculature, both of the mantle and of the branchial sae, is
very weak. The muscle bands along the dorsal lamina are dis-
tingunishable, but the muscular process is radimentary, if indeed it is
developed at all, and the transverse vessels of the branchial sac are
not perceptibly mmscular.  All the vessels of the branchial sac ave
very slender. There are about a dozen large stigmata in a row on
each side. The tentacles are slender and of at least two sizes; I
have not determined the number.

The stomach wall is exceedingly thin and often becomes folded,
but this is probably not its natural condition.

The reproductive organs resemble those of Diplosoma.

This is a very common species, occurring nnder stones near low-
water mark at various points abont the islands. I found it partien-
larly abundant at Waterloo, on Castle Harbor, also at Long Bird
Island and Coney Island.

Genus Echinoclinum, n. gen.

Test gelatinous, becoming tough and membranous on the surface
and about the zooids.  The latter are surrounded by a more or less
complete calearcous capsule composed of the test spicules.
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These spicules are tetrahedral in form, with each angle prolonged
into a pointed ray or spine, and usnally so placed about the zobid
that one point is directed radially outward. A few are also scat-
tered about in other parts of the test.

Zooids with rather large branchial saes with four rows of stig-
mata. Branchial aperture six-lobed, atrial plain,

Echinoclinum verrilli, n. sp.
Prate L. Ficures 23, 24 and 25.

The largest colony of this species which was obtained measured
about 12m™ across and about 3™ in thickness. The zooids are
arranged in branching systems.

The test is colorless and very transparent in the preserved speei-
mens. 1 have no notes upon its appearance in life. Though soft
and flexible, it is continuous and solid, and no such extensive cavi-
ties occur as is usual in Diplosoma. On the surface and immedi-
ately around the zodids, where, as already mentioned, most of the
spicules are situated, the test is very tongh and membranous. Else-
where it is soft and gelatinous, and contains only a few scattered
spicules, and here and there a few bladder cells.

I have mnot been able to distinguish any muscnlar processes
extending out from the zodids into the test, but it is almost impos-
sible to remove the zodids from the above mentioned tongh mem-
branouns layer of test which surrounds them. It adberes to the
mantle very closely at several points. One of these is about the
atrial aperture. In addition there are two small areas, one on each
side of the posterior part of the thorax, where the mantle and test
are very firmly united, but I have made out no vascular processes
extending out at these points. Sections of the thorax show that in
these places there is a concavity in the contour of the body wall
and a corresponding projection of the common test into it, this
being the part which adheres to the mantle.

The spicules vary much in size, the largest measuring about .15™™
across from point to point.  On each side of the thorax of the zodids,
these are small groups containing smaller spicules than those found
elsewhere. Apparently these are at the points above mentioned
where the mantle and test adhere together. In addition to the
spicules, the test contains some large, round, yellowish green cells,
which are probably symbiotie algw, as well as the usnal small test
cells.

The zobdids are small (less than 1™® in length in the contracted
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state), and pale yellowish itn color.  The'mantle is not noticeably
muscular;, but there are strong muscles on the trausverse vessels of
the branchial sac and along each side of the dorsal lamina.

There are four rows of a dozen or more rather long stigmata and
apparently about a dozen tentacles.  Between the thorax and abdo-
men the body is constricted into a narrow but rather short
peduncle.  The mantle is somewhat produced just anterior to the
atrial orifice, but hardly sufliciently to be termed a languet.  The
branchial siphon is short and has six small lobes.

The intestine forms a rather small twisted loop, and the stomach
is rounded and smooth-walled externally, though slightly ridged on
the inner surtace in a longitudinal direction.

Though I have examined a great number of the zodids, I have not
found any with sexual organs developed, but many of them have
small bnds in the region of the peduncle.

Three small colonies were found in 1898, one of which was grow-
ing on a specimen of Clavelina oblonga ; the other two on a
branching alga. None were collected in 1901, I do not know the
exact locality where the specimens were obtained. ‘

Family BOTRYLLIDZE Verrill, 1871,

Colony thin and expanded or thick and fleshy. Zooids always
arranged in systems. Test gelatinous, traversed by branching ves-
sels with enlarged terminal bulbs, which are especially numerouns
near the margins of the colony.

Z061ds short-bodied, not divided into thorax and abdomen.

Branchial sac large, with numerouns stigmata and with several
internal longitudinal bars on each side, but no folds. Dorsal lamina
a plain membrane. Tentacles usually few.

Loop of alimentary canal placed alongside the posterior portion
of the branchial sac. Stomach-wall folded longitudinally. A large
gastric cecum is present.

Reproduetive organs (both ovaries and testes) developed on both
sides of the body. Budding tfrom wall of peribranchial cavity.

Syniplegma Herdman presents exceptions to this diagnosis,

Genus Botrylloides Milne-Edwards, 1842,

Distingnished from Dotryllus by having the zodids arranged in
extended branching systems instead of small round or oval ones, and
from Sarcobotrylloides von Drasche by forming thin instead of
thick fleshy colonies. ;



374 W. G. Vun Name— Derinuda Ascidians.

The form of the systems is not a very satisfactory character on
which to base a group of full generie rank, and various writers have
attempted to attribute to Dotrylloides additional distinguishing
characters based on the cylindrical form and upright position of the
zo0ids in the colony, as well as on the position of the atrial siphon,
whicl in this genus is said to be placed near the anterior end, while
in Botryllus the zodids are of more ovate form, lie horizontally in
the colony and have their apertures more widely separated.

These characters are of very little significance. The form and
position of the zobids is chiefly dependent on the closeness with
which they are crowded together in the colony, while the position,
form, and length of the atrial siphon depend entirely on the relation
of the zodids to the common cloaca, or the branch of the same into
which the zodid discharges, and to which, of course, the atrial siphon
must reach. Great variations in these characters may occur within
the limits of a single colony, and they are not even of specific value.
The genus must be separated from Botryllis, if separated at all, on
the strength of its complex branching systems.

As with the Botryllidae of other parts of the world, the Bermuda
forms are very varable, both in color and shape, and in the arrange-
ment of the zodids in the colony, and it is difficult to determine how
many distinet species are really represented.  The differences between
the extremes of variation gre ample for regarding them as distinet
species.  Yet so many colonies with characters intermediate between
those of the types described below are to be met with in a large
series of specimens, that the writer does not feel justified in giving
the new forms which are here deseribed full specific rank, and in
this paper all the Bermuda forms, distinet from each other as the
typical examples are, will be treated as subspecies of B. nigrum
Herdman.

Botrylloides nigrum Herdman.

Botrylloides nigrum Herdman, Report Voy. Challenger, pt. xxxviii, p. 50.
Botrylloides nigrum Herdman, Sluiter, Tunicaten von Siid-Afrika, Zodl.,
Jahrbticher, vol. 11, 1897.

Prare LITI. Ficure 54, Prate LXI. FIGugre 125.

To this species, deseribed by IHerdman from specimens taken
“mnear the island of Bermuda,” most of the examples obtained can be
referred without much question. It is a common species and was
found both in 1898 and 1901, and also by Prof, Goode in 1876.
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It forms ftlat, incrusting colonies, 2 or 2.5™® in thickness, and
sometimes 70™™ across.  There is great variation in respect to the
closeness with which the zodids are arranged in the colony in differ-
ent speetmens,  Where they are placed close together the zodids are
nearly eylindrical and have anearly npright position ; where they are
less erowded, they lic more obliquely, with the anterior end turned
up, so that the body is curved. There ix also great variation in the
namber and conspicnousness of the test-vessels and their bulbs, and
in some colonies the young zobids, or buds, appear between the rows
of adults arranged with nearly as great regularity as the adults
themselves, but often quite differently colored.

In additiou to these variations the color varieties are almost
innnmerable.  Not much weight can be placed on such differences
in the case of this family. They do not eonstitute true varieties,
but are mere individual peculiarities. The work of Pizon (14) on
certain species of Botryllus emphasizes this faet and shows that the
colors of the same individual may change from time to time.

In the majority of spectmens the zooids are colored some shade of
purple, purplish brown, ov purplish red ; sometimes o dark as to be
almost black ; at other times very pale and light colored. When
the zooids are deeply tinted the test is usnally dark eolored and
pervaded with more or less of the same tint which predominates in
the zodids, so that it loses a good deal of its transparency. In light
colered speeimens it is often nearly colorless, allowing every detail
of the external anatomy of the zodids and the test vessels to be seen
with great elearness.

The purple pigment which gives the zodids their color is in part
diffused through the tissues, but is chietly contained in cells whieh
ocenr most abundantly in the mantle near the anterior ends of the
zobids.  They are also presentin other parts of the zodids, especially
along the transverse vessels of the branchial sac, and on the walls of
the end bulbs of the test-vessels. The purple pigment is also con-
tained in many of the blood eorpuscles, and in the cells contained
in the bulbs of the test-vessels.  The extent of its distribution is very
variable. -

In some cases this purple pigment is replaced by a light bluish
grey pigment, but in preserved specimens this changes to purple.

In addition to this gronnd color the zodids are usnally, though not
always, marked with a light colored pigment. It is usually a peen-
culiar and very pure white, which is contained in opaque oval cells
of the same size as those containing the ground ecolor. They either
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cover the anterior end of the zodids about the branchial orifice
(often obscuring the ground color) or form a ring about it, or in
other cases a star-shaped area with about eight rays. Frequently
they are scattered over the mantle in small groups, on the bulbs of
the test-vessels, and often elsewhere. The white may be replaced
by pale greenish, light yellow or (in one specimen) even bright
orange. This light colored pigment disappears completely when the
animal dies, and the zodids become some shade of purple, purple-red,
or blackish, and the test loses most of the color it possessed during
life (even where it was quite dark colored) and becomes mnch more
transparent.

Space will not permit of more particular description of the varions
colors assumed by different specimens, all of which I consider no
more than individual variations of one and the same species. It is,
in many of its forms, among the most beauntiful and brilliantly col-
ored of compound ascidians, and the name %nigiwm is by no means
appropriate, though black colonies do occasionally occur. Herdman
wrote his deseription from alcoholic specimens, which are often black
or nearly so.

There are nearly always small groups of very large ronnd cells
with purple or purplish red pigment on the mantle along each side
of the endostyle. What their nature or function is I am unable to
say. Such cells occur also in the varieties concolor and planwin,
described below.

The zotids in this species are rather small. In the contracted
state in which they ocenr in preserved specimens they do not average
over 1.5™™ in length.

The mantle is (for this genus) fairly muscular and the zooids in
the contracted state are apt to assume the curved cylindrical form
which is well shown in fig. 54 and is rather characteristic of the
species.  The mantle muscles consist of delicate fibers and are chiefly
developed in the dorsal region. The transverse vessels of the
branchial sac also have muscle fibers.

There are about thirteen rows of stigmata and three internal lon-
gitndinal bars on each side. Between each of these there are about
three stigmata, but on each side of the dorsal lamina and endostyle
there are four or five. The tentacles are eight in number, larger
and smaller alternating. The atrial siphon is very large and forms
a capacious chamber with a large funnel-shaped opening, the anterior
lip of which is prolonged into a languet. The position, form and
length of the siphon varies according to the relation of the zooid to
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the common cloacal chamber into which it discharges. It is usually
back a constderable distance from the anterior end.

The stomach has about eight or ten longitudinal folds and a large
caeeinm on the side toward the intestine.  With this the duct from
the glandular organ about the intestine communicates. The tubes
of this organ have large dilated extremities.

The male reproductive organs consist of a large many-lobed testis
on cach side, near the posterior end of the hranchial sac; just anterior
to them the ovaries are located. In many colonies noue of the
zodids appear to have reproduetive organs.  IFig. 54 was drawn from
sieh a specimen.

This form is very widely distributed at Bermuda, oceurring
attached to the under side of stones near low water mark, and in
deeper water on the lower parts of corals and gorgonians. One of
the specimens obtained by Goode was growing on eel grass as is the
common habit of Botryllius gowldii Verrill of the New England
coast. Sluiter records this species from Sonth Africa.

The internal structure of the zodids i the two following forms
does not appear to differ from that of the typical B, nigrum.

Var. planum, nov.
Prate LIII. FIGURE 59. Prate LIX. Ficure 110.

The type specimen was obtained by Professor Verrill in 1898, It
covers a number of square centimeters of the surface of a piece of
limestone. In the preserved specimen the zodids appear of a dark
purplish color. Some of the mantle cells ave especially rich in pig-
ment, giving the zobids a speckled appearance under the mieroscope.
The pecnliarity of the specimen is the greatly flattened and expanded
condition of the colony, the zodids Iyving on their ventral surfaces,
well separated from each other, though arranged in the characteris-
tic elongated systems of a Lotrylloides.

The zodids themselves are much flattened and the anterior end is
sharply turned up. The mantle is nearly devoid of muscle fibers ;
it is mueh larger than the branchial sae, and the atrial siphon opens
far back toward the posterior end.

Another specimen, incrusting a piece of coral, was obtained by
Prof. Verrill, in 1901, in Harrington Sound. The zodids are purple
in color, but lack the deeply pigmented cells in the mantle.  In hoth
colonies the test-substance is transparent and nearly eolorless, form-
ing a very thin expanded layer over the object on which the colony
grows. I have no notes on their colors during life.
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Var. concolor, nov.
Prate LIII. Ficure 3.

The colony in this variety resembles that of the typical B. nigrumn
in form, though I have not seen specimens measuring more than 30
or 40m™ across. The zodids are slightly larger, and the mantle-
musculature appears to be generally weaker, so that in preserved
specimens the zodids are not generally found contracted into the
compact evlindrical shape which, as already remarked, is rather char-
acteristic of B. nigrum.

In life the eolor is a brilliant orange; the zodids, and to some
extent the test as well, having this color. It mimics quite closely
the color of a species of sponge very abundant in the same situations.
In specimens preserved in formalin the orange changes to a brown,
red-brown, or even purplish.

Examples were collected in Harrington Sound, Castle Harbor, and
at Somerset Id. It appears to be commoner on the reefs, attached
to algwe, corals and gorgonians, than it is near low-water mark.

Var. sarcinum, nov.

Differs from the typical B. nigrum in forming a thick, fleshy
colony of gelatinous consistency, with thick rounded edges. The
type specimen measures about 50™™ across and is from 4 to 8™™ or
more in thickness, The zodids (purple in color in the preserved
specimen) exactly resemble those of a typical B. nigrum. The gela-
tinous test is vellowish with a purplish tinge. Tt was obtained by
Prof. Verrill in 1898,

There are other specimens in the collection which show characters
more or less intermediate between this form and the true nigrum.

This variety forms a sufliciently thick and massive colony to he
placed in the genus Sarcobotrylloides von Drasche, which is distin-
guished from Botrylloides only by the thickness of the colony. The
writer is inclined to question the necessity of recognizing Saicobo-
trylloides, even as a subgenus.

Genus Symplegma Herdman, 1886.

Symplegma viride Herdman.

Symplegime viride Herdman, Report Voy. Challenger, pt. xxxviii, p. 144, pl.

xviii, figs. 7-14.
Prate L. FiGure 22.

Herdman deseribed under this name a specimen, taken by the
Challenger expedition “in shallow water near Bermuda,” forming
for it a new genus and placing it, though with some doubt, in the
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Distomidie.  Lahille considered that it should be placed in the
Botryllidae, and Ilerdiman in his later work has followed him in this.
Only a single colony was obtained, and that, as Herdman says, was
in poor condition. As far as the writer is aware, the species has not
been found sinee, though through an oversight it was included in
Prof. Verrill’s (17) statement of the species found in 1898,

The following details are from ITerdman’s deseription :

The colony consists of heads connected by branching peduncles.
The heads are narrow at the lower end and taper gradually into the
peduneles.  “The color of the head s a dnll green with spots of
reddish brown scattered here and there.  The pedunele is of a dull
greyish yellow color.” ("These no doubt were the eolors of the pre-
served specimen.)  Length of head of average size 12 greatest
thickness 7™, length of peduncle about 15™™ thickness 3mm,

The test is tongh and firm. Muscle bands of the mantle not large,
but numerous and running in all directions. The sphincters of the
siphons are especially strong.

The branchial sac is large, with numerous stigmata, and provided
with internal longitudinal bars. The dorsal lamina is a plain mem-
brane and there are cight tentacles, all of one size.

The body of the zodid is not divided into thorax aund abdomen.
The alimentary and reproductive organs form a mass projecting a
short distance beyond the branchial sac. The stomach is folded
longitudinally and provided with a ewcum.

There are branching vessels in the test, with enlarged terminal
bulbs containing corpuscles.

Family POLYSTYELIDZE Herdman, 1886. (Polyzoidee Michaelsen, 1900.)

Colony variable in form, but always withont systems, the atrial as
well as the branchial aperture of each zo6id opening independently
on its surface.  Test penetrated by branching vessels with enlarged
terminal bulbs.

Zodids with both apertures four-lobed, if lobes are developed.
Branchial sac with many rows of stigmata, with internal longitudi-
nal bars, and often with folds. Dorsal lamina a plain membrane.

Alimentary loop usually lying alongside the branchial sac.
Stomaeh-wall longitudinally folded.

Reproductive organs in the form of polycarps containing cither
testes or ovaries, or both, attached to the inner wall of the mantle in
the peribranchial cavity. They are developed on both sides of the
body.
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Method of budding pallial (from wall of peribranchial cavity).

The most important work dealing with the elassification of the
members of this family is that of Michaelsen (12), previous classifi-
cations being based npon the form of the colony or other features of
little significance.

Michaelsen makes the structure of the reproductive organs the
chief character in distinguishing the genera. There is no doubt that
this is a great advance toward a natural system, and although his
innovations in the nomenclature may not be aecepted in every
instance, he is amply justified in rejecting many of the older and
imperfeetly characterized genera.

I have not, however, been able to include either of the two Ber-
muda forms, here described, in any of Michaelsen’s genera. Even if
only the structure of the reproductive organs be considered, his defi-
nitions would have to be modified (though in one case only slightly)
i order to recetve them, and I behieve that other differences in the
anatomy are of sufficient weight to justify the formation of new
genera,

Michaelsenia, n. gen.

Colony inerusting. Test thick and leathery. Both apertures four-
lobed.

Branchial sac with folds and many internal longitudinal bars.

Reproductive organs consist of a number of hermaphrodite poly-
carps of rounded or oval form, arranged in two rows (one each
side of the endostyle) on the ventral surface of the body, from which
they project into the test as papillee or tubercles, invested by an
evagination of the mantle, to the inner surface of which they are
attached.

The form for which T have established this genus differs from the
genus Styela of the Simple Ascidians in only two essential characters:
first, in producing buds and forming colonies ; second, in the above
described arrangement of the sexual organs. In the character and
appearance of the test, apertures, tentaeles, and branchial sac, as well
as in many minor particulars, the resemblance to Styela is very
striking.

1t is most closely related to Michaelsen’s genus Polyzou Lesson as
far as the structure of the reproductive organs is concerned, though
there the testis consists of but one vesicle in each polycarp. In
that genus, morcover, the branchial sac is without folds and has but
eight internal longitudinal bars on each side, and the form of the
colony is very different.
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Michaelsenia tincta, n. sp.
Prate LIV. Froures 61 and 63. Prate LIX. Freure 109.

The examples found eontain only a few zodids, from two or three
to a dozen, and do not often measure more than 15™™ across or 3.5™%
in thickness at any point. The surface is finely wrinkled and
uneven, often raised over the positions of the zodids, and the cdges
of the ecolony are thin and prodnced some distance beyond the zo6ids.
It is practically free from all inerusting matter. The test-substanee
is tough and leathery, and opaque, exceptthat about the edges of the
colony, or in other places where it is thin and slightly pigmented, it
is more or less translucent.  The zodids and the test vessels (which
have elongated club-shaped bulbs) can usnally not be distinguished
through it, and in many speeimens the number and loeation of the
former can only be seen by the slightly projecting apertures, which
do not show their square or four-lobed shape when they are con-
tracted, unless the zooid is removed from the test.

The color is a rather dull carmine-red, deeper about the apertures
and paler near the edges and in the lower parts of the colony.
Where the pigment is scarce, the test becomes yellowish.  When
seetioned and stained the test is seen to have a fine tibrillar strueture.

The largest zodids measure from 5 to 6™™ in length and 2 to 2.4mm
across. They lie on the ventral sarface, with the anterior end
turned more or less abruptly upward, bringing the branchial orifice a
little way back from the end, and are much flattened dorso-ventrally.
The atrial orifice, which like the branehial is sitnated at the summit
of a low conical projection, is placed at a varying distance from the
posterior end.

The mantle, especially the dorsal part, is colored a bright carmine
by pigment grains contained in its cells. These grains are situnated
near the periphery of the cells, the central part remaining eclear.
The mantleamnseles are weak and not gathered into bands.

There are a great many slender tentacles of two or three sizes,
none of them very long.

The branchial sac has three or four distinet folds on each side.
On each fold there are about three internal longitudinal bars, and
usually one on each intervening space. The internal longitudinal
bars are thus situated at unequal distaunees apart, there being some
six or eight stigmata between them in some places and only abont
two on the folds. The large transverse vessels number about
fifteen, but between each pair there is usually a more slender inter-
mediate vessel. The stigmata (which are narrow) often run past
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this intermediate vessel from one large vessel to the next. In other
places the stigmata are interrupted by the intermediate vessel.

The stomach is long and narrow, deep yellow or brown in color,
with many longitudinal folds and a small eeecuin on the side toward
the intestine. There are a considerable number of short atrial ten-
tacles.

There are a number of polycarps arranged along each side of the
ventral part of the body. They are hermaphrodite, containing two
large pyriform or oval testes and a number of ova. Often, as sections
of the colonies clearly show, they lie in small papillee or knob-like
evaginations of the body-wall which are thus more or less mnearly
surronnded by the test, and may eommunicate with the body only-
by a somewhat constricted neck. It is probably on account of
these, as well as because of the large and sfrong vascular processes
arising from the posterior ventral part of the body, that it is very
difticult to remove the zodids from the test entire.

Speeimens of this species preserved in formalin retain their natural
color for a considerable time. In its eharacter and appearance a
colony closely resembles a flattened example of some of the simple
ascidians of the family Cynthiid:e, with which it is found associated,
thongh the numerous apertures serve to distinguish it. The coldny
looks more like an aggregation of small simple ascidians than a eom-
pound ascidian.

This species is found on the under side of stones near low water
mark, nowhere in great abundance, but widely distributed, and it
was collected in 1901 at nearly all the points abont the islands where
much collecting was done.

Diandrocarpa, n. gen.

Colony incrusting.  Apertures elliptical, withont lobes. Tenta-
cles few.

Branchial sac simple ; no folds and few internal longitudinal bars.
No small intermediate transverse vessels.

Loop of alimentary canal large, placed beside the branchial sae.

Reproductive organs eonsist of a single mass on each side of the
body, each with two large pyriform or lobed testes and a group of

I form this genus for the species deseribed below, which differs
too much from the type of Gyuandrocarpa Michaelsen to be placed
in the same genus with it. (The type of Michaclsen’s genus is
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Goodsiréia placente Herdman, which forms pedunculated colonies
and has a folded branchial sac with numerous longitudinal bars.)

Synstyela monocarpa Sluiter, from South Africa, which is included
by Michaelsen in Gynandrocarpa, is however closely related to the
form here deseribed, and is better placed in this new genus than in
Gynandrocarpa, and T have so detined the genus that it may be
included. Possibly one or two other species might also find their
place here.  Synstyela Giard is rightly rejected by Michaelsen as too
poorly defined to be certainly recognized.

Diandrocarpa botryllopsis, n. sp.
Prate LIV. Ficure 68. Prate LIX. Freures 120 and 121.
Prate LX. FIGure 123.

The colonies are very thin, seldom averaging over 20% thick,
though the surface is slightly raised over the position of each zodid.
In ontline they are very irregular, but sometimes measure 60" or
more in the longest direction. Frequently theyv break up into a
number of small colonies, which may remain slightly connected.

The test is very soft and gelatinous with a slightly tougher outer
layer. It 1s transparent and almost colorless after death, hutin the
living and expanded animal it has more or less of the dark color of
the zodids. The reason for this is not elear, but it may be due in
part to greater distension of the test vessels with colored corpuscles
in the living animal. These vessels are quite numerouns, especially
in the marginal parts of the colony, and have club-shaped terminal
bulbs, but the latter are not proportionately very large.

The zotids reach about 2.5™™ in length and 1.3"2 in width, or
slightly larger when fully expanded. They lie on their ventral sur-
faces, and have the branchial aperture close to the anterior end and
the atrial near the middle of the body. The apertures project but
hittle and are elliptical, with the long diameter parallel to the long
axis of the body, and without lobes, but sometimes with minutely
denticulate edges.

Their color (due chiefly to corpuscles contained in their vessels
and in the mantle) 1s blackish, or some shade of dark purplish brown
or brown, sometimes even dark olive. During life the branchial
aperture is surrounded by an area of white pigment, or sometimes
greenish white, pale salmon. or pale yellow. This has an irregularly
stellate outline, and there is also considerable of the light pigment
over the region of the ganglion and in small dots at various points
on the mantle and on the bulbs of the test-vessels. This pigment
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mostly disappears when the animal dies, and the dark pigment of the
test and vessels usually becomes lighter and of a more purple tint.
The whole coloration is strongly suggestive of the family Botryl-
lidze.

The zodids taper toward the anterior end, and have the posterior
end broad and rounded. They are more or less flattened in a dorso-
ventral direction, or somewhat obliquely. The musculature of the
mantle is ehiefly transverse, but weak and inconspicuouns. The ten-
tacles are few in number and are probably of two sizes, placed
alternately.

The branchial sac extends practically the whole length of the body
and conforms to its shape. The dorsal lamina is a plain membrane.

“There are four, possibly five, internal longitndinal bars on each side,
and four or five stigmata in the meshes of the network thus formed.
The transverse vessels appear to be of one size only, but the
branchial sac is somewhat irregular and the transverse vessels of the
two sides do not meet the dorsal lamina exactly opposite each other.
There are about 138 or 14 rows of stigmata.

The stomaeh and intestine lie on the left side of the branechial sae.
The short, curved @sophagus extends ventrally and to the left, and
opens into the stomach, which is grooved or folded longitudinally
with about ten folds, and lies with its axis direeted obliquely for-
ward and somewhat ventrally. The eardiac end is the smaller.
Irom the stomach the intestine, whieh is in this region of large
diameter, proceeds forward and dorsally, then posteriorly and finally
bends abraptly forward to form the rectum, whieh is of smaller
diameter. The glandular tubes which sarround the intestine have
targe dilated ends. I have not been able to determine that any
atrial tentacles are present. The reproductive glands are generally
further forward on the left side than on the right. On each side
there are two large pyriform testes placed one behind the other, with
their small ends together, and the ovary, which was small in all the
speeimens examined, was sitnated between or close against the
testes. :

The test vessels arise from the posterior part of the ventral side
of the zodid. 1

This 1s a moderately common species, and was collected in several
places, especially, however, at Coney Island, and Waterloo on Castle
Harbor. It was obtained both in 1898 and 1901, as well as by Prof.
Goode in 187677, and generally grows on the under side of stones
or other solid objects near or below low-water mark.
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ASCIDIZA SIMPLICES.

Fixed (rarely unattached and never free swimming) aseidians
whieli do not reprodnce by budding or form colonies.

The branchial sac is enormously developed, occupying the greater
portion of the hody and is provided with a very large number of
stigmata.

The viscera lie alongside the branchial sac, though they may pro-
jeet behind 1t to a very slight extent.

This group is nsually considered a sub-order.

Family HALOCYNTHIIDZ. (Cynthiidee Lac. Duth., 1877.)

Body nsually attached, sometimes stalked.

Test membranous, coriaceous, or sometimes cartilaginous, some-
times inerusted with sand or other substances. Branchial and atrial
apertures nsnally fonr-lobed.

Branchial sac longitudinally folded, with internal longitudinal
bars, which do not bear papille.

Tentacles simple or compound.

Intestine on left side.

Reproductive organs attached to the inner surface of the mantle,
on one or both sides of the body.

The name of the principal genus of this family was changed by
Yerrill to Zalocynthia, as the name Cynthia was preocenpied, hav-
ing been used for a genus of insects.® This change has not been
gencrally adopted, bnt appears to be required. The family name
requires a corresponding change.

Polycarpa Heller, 1877.

Body sessile or more or less distinetly pedunculated.

Branchial sac with about four folds on eaeh side. Tentacles sim-
ple.  Dorsal lamina a plain membrane.

Reprodnetive organs cousist of numerons small hermaphrodite
gonads distributed on the inner surface of the mantle, on both sides
of the body.

* Bulletin No. 15, U. S. Nat. Museum, p. 147, 1879,

Traxs. CoNN. Acap., Vor. XI. 25 FEBRUARY, 1902,
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Polycarpa obtecta Traustedt.

Polycarpa obtecta Traustedt, Vestindiske Ascidie Simplices, Aftryk af
Vidensk. Meddel. fra den naturh. Foren. i Kjobenhavn, p. 51, pl. v, figs.
-8, plate vi, fig. 15, 1882.

Polycarpa obteeta Sluiter, Tuniciers receullis en 1896 par la ‘‘ Chazalie,”
Mém. Soc. Zool. France, vol. xi, p. 11.

Polycarpa multiphiala Verrill, Additions to the Tunicata and Molluscoidea of
the Bermudas, these Trans., vol. x, part 2, page 591, 1900 ; vol. xi, pl. ix,
fig. 7, 1901.

Prate LVII. Ficures 88, 89 and 92 to 94 inclusive. Prate LXIII. FIGURES
140 and 144, Prate LXIV. Ficures 151 and 153.

Though the type of . multipliala Verrill differs in some points
from Traustedt’s deseription and figures of the West Indian form,
other specimens from Bermuda agree with the latter more closely,
and I do not think there is sufficient reason for regarding the two
species as distinet.

The body usually measures somewhat more in length (that is
antero-posteriorly) than in breadth (dorso-ventrally) and is, when not
distended with water, decidedly compressed in a lateral direction.
The test is tough, yet soft and flexible, rather thin toward the pos-
terior end of the body, but thickened and much toughened near the
anterior end, so that the siphons, though in reality fairly well devel-
oped (as may be seen when the animal is removed from the test),
usually appear very short. The surface is sometimes partly covered
with sand and shell fragments, in other cases bare. The inner sur-
face is smooth and nacreous.

The color of the test is a dirty yellowish or brownish gray, often
darkening to red, brown, or purplish brown about the apertnres,

The animal is nsually attached by a very small arca near the pos-
terior end, which may be thickened or even produced into a very
rudimentary peduncle. Sometimes several individuals are attached
together in a loosely connected group.

The largest specimens found do not much exceed 45" in greatest
length. They are somewhat less in breadth, and not over 12 to 15%%
in thickness when not distended with water.

The mantle is smooth and rather thin, of a umform dark brown
color. The rather narrow muscle-bands run transversely, longitu-
dinally and obliquely, forming a rather open and regular network.
The apertures are distinctly fowr-lobed.  The branchial siphon is the
longest.
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The tentacles are long and more or less brown-pigmented. Ver-
rill gives 40 as the number in the type specimen of 72 nudtiphiala,
but this number is sometimes exeeeded. They vary somewhat in
size, but no very regular arrangement, except an alternation of
larger and small ones, is to be distinguished. Traustedt gives 36-40
as the number of tentacles,

The dorsal tubercle is large ; the opening is horseshoe-shaped with
incurved, but not spirally rolled, horns. (This was the condition in
several specimens examined and agrees with Transtedt’s deseription).

Traustedt states that there are 4 folds on the left and 5 on the
right side. Sluiter mentions one specimen with 4 on each side.
This I have found to be the case in most of the Bermuda speeimens
examined, thougl in one case a rudimentary fifth fold was present
on the right side, next to the dorsal lamina. The folds are generally
wide. The one nearest the dorsal lamina is the smallest. The
internal longitudinal bars are very wide and flattened. They are
quite numerous, about four or five occurring between the folds, and
sometimes as many as 10 or 11 on one side of a fold. They are sep-
arated by 10 or 12 stigmata in the spaces between the folds (14 near
the endostyle). This number diminishes to 3 or 4 or less near the
summit of the folds, where the bars are so close together that when
flattened down against the branchial sac they overlap each other for
most of their width, covering the intervening stigmata entirely.
The transverse vessels are of various sizes, but are not arranged with
great regularity. Small transverse vessels crossing the stigmata
without interrupting them are generally wanting.

The alimentary loop is of the same color as the mantle and
branchial sae. It forms in some cases a moderately large, open loop;
in others a much narrower one (see figs. 92, 93 and 94).  The
stomach is small.  Tn all cases the alimentary loop is confined to the
posterior half of the body.

The gonads are distributed to the number of 20 or more on each
side of the body. They are tlask-shaped bodies, and are so placed
that their orifices are directed toward the atrial siphon. The central
part of each is occupied by the ovary, and the oviduet opens at the
extreme end of the gonad. The sperm-duct opens on a separate
papilla or projection a little distance from the end, and is formed by
the nnion of two branches; one of which runs along each side of the
ovary and receives the duets from the numerous small pyriform
testes.  (Figs. 88 and 59.) In these figures the ovaries are not fully
ripe, and the gonads have an clongated phial-like form. This is one
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of the characters upon which Verrill based the species multiphiala.
When the ovaries are ripe and are distended with large eggs, the
gonads become thick and swollen, and resemble in shape those shown
in Traustedt’s figure, though I have not found them developed to
such an extent in any of the Bermuda specimens as was evidently
the case in the individual figured by the latter author.

This species was collected both in 1898 and 1901. I obtained a
few individuals at Coney Island and Long Bird Island, but it appears
to be more common on the reefs than along the shore. A number
of large specimens were found washed up on the beach, but stiil
alive, at a place known as the “Secanr,” on Somerset Island, May 5th,
1901.

Styela MacLeay, 1824.

Body attached, sessile, rarely pedunculated.

Test usually coriaceous.

Branchial sac with four folds on each side, or less.  Dorsal lamina
a plain membrane. Tentacles simple.

Reproductive organs on both sides of the body, attached to the
inner surface of the mantle. Ovaries consist of a small namber of
elongated glandular tubes. Testes numerous, variously placed in
relation to the ovaries.

Styela partita (Stimpson), var. bermudensis, nov.

S. partita : Prate LV. Ficure 69. PraTe LVI. Ficures 76 to 78 inclusive.
Prate LX1IV. Ficures 147 and 149. S, partita var. bermudensis: PLATE
LV. Ficures 70 to 75 inclusive. PraTe LXIII. Ficures 142 and 143.

In Prof. Verrill’s list (17) two species of Styela are mentioned as
having been found at Bermuda; S. paitita (Stimpson), a species
originally described from Boston Harbor, and occurring on the
Atlantic Coast of the United States from Massachusetts southward,
and the Mediterranean species, 8. canopoides Heller (4), which has
also been recorded from the West Indies by Traustedt (16).

After an examination of about 25 specimeuns of this genus col-
lected at various points about the Bermuda Islands in 1898 and 1901,
including those on which Prof. Verrill based his list, I have come to
a somewhat different conclusion. The Bermuda specimens vary a
great deal in nearly every character, but I cannot satisfy myself
from the material available that more than one species is really
represented.
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None of the speetmens correspond exactly to specimens of S
partite from Massachusetts (Wood’s HHole); though some bear a
very strong external resemblance to them, even to the “alternate
striping of red and white in the apertares,” mentioned by Verrill,
which is chavacteristic of S. partite; but as the differences are hardly
tangible enough to base a species on, it secms hest to consider the
Bermuda form as a subspecies of S. purtits.  The specimen in Prof.
Verrill’s eollection, marked S. caicopoides, does not differ specifically
from the others, though it certainly does ecorrespond well with
Heller’s (4) and Traustedt’s (16) description and figures of that
speeies.

This raises the question as to the status of S. partita (Stimpson)
as a species, and of its relations to S. canopoides and other Enropean
forms. Metealf (11) has expressed the opinion that the New Eng-
land form is only a variety ot Styela aggreqgate of Northern Europe.
He has not, however, given any detailed statement of his reasons for
this belief. Ungqnestionably the two species are closely allied, but
if the New England form is only a variety of a European species, it
would seem more reasonable to regard it as a variety of S. c«no-
poides, rather than of S. aggreyata, especially as the latter is a
northern species, while S. partite is distinetly southern in its distri-
bution. This is, however, a point which I do not feel in a position
to decide withont a considerable series of Knropean specimens for
comparison, and in the present paper I shall confine myself to the
consideration of the relations between the Bermnda and New Eng-
land forms.

Though Cynthia (Styela) partita was deseribed half a century or
more ago, no account or figures of its internal anatomy have been
published as far as I am aware.® The following details are from
specimens taken at Wood’s Hole, Mass., in July, 1901. They were
growing attached to the piles of a wharf, in large masses (sometimes
8¢ across), whieh contained as many as a dozen individuals closely
crowded together. The attachment was by the posterior end of the
body. Where individuals grow singly, they are often attached by
the whole ventral surface, or by a large part of it. In such speci-
mens the branchial siphon may be a little back from the anterior
end of the body.

The body tapers rather rapidly at the anterior end, and the atrial
siphon is” placed well forward and also directed more or less ante-

* Except Professor Verrill’s figures of the gonads in this volume (pl. ix, figs.
8, «, b, ¢), 1101,
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riorly. The test is tough and coriaceous, of a dirty yellowish color,
becoming a purplish brown or red toward the anterior end of the
body. It is not very thiek at any point. On the outer surface it is
finely wrinkled ; within it is smooth and glistening.

The largest of these specimens does not exceed 30™™ in length,
and most of the individuals are considerably smaller.

When removed from the test the body is ovate, with both the
siphons near one end. The mantle is of a yellowish color, and rather
thick and opaque, with numerons longitudinal muscle-bands, but few
conspicuous bands running in other directions. The internal organs
cannot be seen very readily throngh the mantle.

The tentacles vary in number in different specimens. As a rule
the larger the specimen the more tentacles. The individual shown
in figure 78 had hardly over 30, those shown in figures 76 and 77
had from 40 to 50. The tentacles are of several sizes. Sometimes
they are arranged with some regularity ; one tentacle of a given
size being placed midway between two of the next larger size and so
on ; but this arrangement is not very strictly adhered to. Often
those of the smallest size will be wanting in many of the places
where, according to the above scheme, they shounld oceur, or they
may be represented by a mere tubercle, so that it is hard to say
whether it should be eounted as a tentacle or not. No doubt as the
individunal increases in size these grow out into tentacles.

The dorsal tubercle is variable in size and form, and its orifice
had a different shape in each specimen examined, though always
some modification of the U-form. The ends were not spirally coiled
in any case. HEvidently the form of the dorsal tubercle will not do
as a speeific character in this genus, if indeed it is of muech value in
any other genus of this family, which I am inclined to doubt.

The branchial sac has four distinct folds. These vary in size rela-
tively to the interspaces in different individnals.  Figure 69 shows a
section extending clear across one side of the sac near the middle of
the body. (Toward the ends of the body, the sac is more contracted
and the number of stigmata between the bars becomes smaller.) It
is taken from the individual shown in fig. 77, a fully adult and fairly
large specimen. In this it will be seen that there are about 10
stigmata in the largest meshes in the interspaces between the folds
(14 each side of the endostyle and 8 each side of the dorsal lamina).
In the dorsal part of the sac, the bars are more crowded; and the
maximum number of stigmata in a mesh is about eight. The first
fold begins at the third bar from the endostyle and there are four
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bars between the last fold and the dorsal lamina. There are from
seven to ten bars between the base and summit of a fold, varying
according to its breadth.

The transverse vessels are of four or five sizes : the smallest cross
the stigmata at their middle point without interrupting them. In
general they are arranged aceording to the same scheme as the ten-
tacles, a vessel of a given size being located midway between two of
the next larger size, but many irregularities ocenr. 'The transverse
vessels become thicker as the dorsal lamina is approached.

The above may be taken as the average condition of the branchial
sac in a fully adult specimen. Considerable individnal variation
oceurs in the distribution and number of internal longitudinal bars
on the folds and interspaces, and in the number of stigmata in the
meshes formed by them. In many examples it averages one or two
less than in the specimen shown in fig. 69. Figs. 147 and 149 show
a part of the sae of such a specimen.

Sueh variations are merely individual peculiarities. In addition,
there are also differences due to the age of the animal. The branch-
1al sac in the individual shown in fig. 78 did not differ materially in
structure from those of larger specimens, but when still smaller and
evidently immature specimens are examined, the structure of the sac
is found to be more or less simplified. One or more of the folds
may be wanting or present only in a rudimentary condition, and the
number of internal longitudinal bars, as well as of the stigmata,
becomes reduced.

The intestinal loop is small and the intestine doubles back so that
it comes in contaet with the stomaeh near the middle of that organ,
or a little posterior to the middle. The reetum is long and its open-
ing has about a dozen rounded lobes, or more strictly, plications of
the edge. The stomach is of a brownish orange color, and-has from
18 to nearly 30 longitudinal folds in its wall, the number varying
according to the age and size of the individual.

The ovaries consist of stout glandular tubes, usnally two on each
side (one of which may be forked). They pursue a more or less
crooked course from near the endostyle (on the left side from near
the intestine) and end near the atrial siphion. The sperm ducts accom-
pany them and the openings are close beside those of the oviduets.
In some specimens both orifices may be seen to have a lobed or pli-
cated margin similar to that of the reetum, but the lobes are smaller,
The testes are elongated, more or less branched organs of small size
with enlarged ends. They are arranged along each side of the ova-
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ries in varying numbers, and communicate with the sperm duet
which follows the ovary by slender connecting ducts. Usually the
lJarger the individnal the more numerous and more extensively
branched are the testes, though this is not always the case.

After this description of the New England form it will be sufhi-
cient to mention the particulars in which the Bermuda variety differs
from it.

In the first place, it is of considerably smaller size, the largest
speeimen obtained measuring 2209% Ly 10™™.  Most of them were
hardly more than half this size. It is not unlikely, however, that if
the colleetions had been made later in the season, larger specimens
might have been found.

In external form it appears to vary more than the typical partita.
It is attached either by a small area near the posterior end or by a
part or the whole of the ventral surface, and in the latter case the
siphons are both situated on the dorsal surface. The character of
the surface of the test is very variable; it is generally roughest
near the apertures, which are nsually more or less prominent, but
whether the ridges and wrinkles of the surface are large or small,
regularly or irregularly disposed, low and rounded or prominent and
sharp-edged, appears to be a eharacter of no speeitic value.

The color is generally a more or less reddish or brownish yellow, or
grayish yellow, becoming brown or red on the upper surface, espe-
cially about the siphons. The colors are brighter and the test pro-
portionately thicker and of a more eartilaginous eharacter than in
the New England speeimens. The striping of the apertures, which
many speeimens show in common with the typical purtita, has been
mentioned above,

As figs. 71 to 75 indicate, the form of the body and length and
position of the siphons are very variable. The mantle is thinner,
less muscular, and more transparent, though of a deeper yellow eolor
in most cases, and the tentacles are rather more numerous, but the
branchial sac does not appear to differ essentially from that of New
England specimens of similar size.

The more usual form of the orifiee of the dorsal tubercle isa U
or horseshoe-shape, with one horn curved inward and posteriorly,
alongside the other, but not spirally coiled. Counsiderably more
complex forms oecur, as is also the case in the true partita.

The reproductive organs are similar, but the testes are fewer and
often are not branehed at all, but merely simple elongated bodies.

This form was found in many loealities about the islands and on
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the reefs, attaclied to stones and corals. It is nowhere very abund-
ant, nor did T ever find many individnals growing together or near
together. Among the places where it was obtained were Coney and
Long Bird Islands, Somerset Island, Harrington Sound, and Water-
loo, Castle Harbor. Oue specimen was obtained at ITungry Bay.

Genus Halocynthia Verrill, 1879. (Cynthia Savigny, 1816.)

Body sessile or very mnearly so, sometimes inernsted with sand.
Both apertures 4-lohed.

Test coriaceous, rarely cartilaginous, no spicunles.

Branchial sac with 6 or more longitudinal folds on each side. Ten-
tacles eomponnd. Dorsal lamina a continuous hut sometimes toothed
membrane, or it may be provided with a series of languets.

Intestine on left side forming a rather wide loop.

Reproductive organs developed on both sides.

Halocynthia rubrilabia Verrill.

Halocynthia rubrilabia Verrill, Additions to the Tunicata and Molluscoidea
of the Bermudas, Trans. Conn. Acad. Sci., vol. x, p. 589, fig. 7, 1900.

Prate LVI. Ficure 83. Prare LVII. Ficures 86 and 90. Prare LXII.
Ficure 133. Prate LXIV. Ficures 150 and 152,

Body swollen, oblong or ovate, usually longer than high, attached
by the entire ventral surface or by a larger or smaller area near the
posterior end which may be produced into a rudimentary peduncle.
Siphons of variable length, widely separated, the branchial generally
longer than the atrial.

Size 35 to 50™™ long, 25 to 30™™ high, 20 to 25™" wide.

Test thick and firm (in many specimens remarkably so), deeply
and irregularly wrinkled, in large specimens often so covered with
extraneous matter that its reddish color shows only faintly.  Aper-
tures similar, 4-lobed, the test about them roughly nodulose or warty.

Mantle very muscular, espeeially on the right side; the musele
bands, of which the longitudinal are the most conspicuous, form a
rather irregular, close, opagque network. Many oblique as well as
transverse bands oceur also. The mantle is vellow with a reddish
tinge, nsually becoming bright red on the siphons.

Tentacles all simply pinnate, about 20 in number and of various
sizes; the larger ones nummber about a dozen and ave thick, tapering to
a point and provided with a row of simple pinna along ecach side.
Dorsal tuberele U-shaped, with more or less spirally coiled horns,
whiceh may be both incurved or both curved to the right or left.
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The branchial sac has 6 wide folds on each side separated by nar-
row interspaces on which there are but four or five internal longitu-
dinal bars. There are, however, about 7 or 8 bars on the spaces each
side of the endostyle and dorsal lamina. The bars are wide and
flattened and placed near together, being separated by only four or
five stigmata in the spaces between the folds and by a less number
on the folds. Between the base and snmmit of the folds there are
sometimes as many as L4 or 15 bars, The stigmata are short and
rather wide.

The transverse vessels are mostly of about the same size with an
occasional mnch larger one. In addition there are the usnal fine ves-
sels which cross the middle of the stigmata. There is often much
red pigment on the vessels of the sac. The dorsal lamina is provided
with a series of slender tentacle-like languets.

Prof. Verrill states that the anus has about 12 lobes. This is not of
value as a specific character.  One specimen had but + barely percep-
tible lobes. The intestine forms a broad loop. The stomach is bnt
little enlarged and is partly covered by the large greenish hepatic
gland which lies dorsal to it.

The reproductive glands are irregularly lobulated or foliated
bodies arranged along each side of the genital ducts. When much
enlarged they are so crowded that their serial arrangement is not
very apparent. On the left side one series of the glands lies within
the intestinal loop. Another set lies along the dorsal side of the
intestine, the duct following close along the intestine and the glands
lying only along one side of it, while in the case of those which lie
within the loop, as well as the single set which is present on the right
side of the body, they lie on each side of the duet.

This appears to be the commonest member of the family at Ber-
muda, at least in shallow water, where it is found adhering to stones,
shells, corals, ete.

Halocynthia riiseana (Traustedt) var. munita, nov.

Prate LVI. Ficure 84. Prate LVII. Ficures 85 and 87.
Prate LXIII. Ficure 141
In addition to Z7. rubrilabia there is another species of the genus
found at Bermuda, but it is much less common. It was only poorly
represented by one or two small specimens in Prof. Verrill’s collec-
tion and he considered it identical with Traustedt’s West Indian
species, Cynthia Riiseana. In 1901, 1 obtained three good sized
specimens, of which the largest measures 28™™ by 25, The others
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were not much smaller. They iwere growing attached to stones
along the shores of Coney Island and Long Bird Island,

I'rom these, thongh the material is too seanty to give a satisfactory
idea of the individnal variations which speeimens of this species are
likely to exhibit, T believe that the Bermuda form is sufficiently dif-
ferent from the West Indian one to justify its description, provi-
sionally at least, as a new variety.

The body is ovate, slightly longer than deep, and decidedly com-
pressed laterally. The test is not thick; it is soft and flexible, light
colored, and would be translueent were it not for the dense coating
of sand and shell fragments whieh cover not only the surface, hut
are more or less buried in the test substance, The area of attach-
ment is small.  The siphons are wide apart in two specimens, in the
other they are rather near together. They are rather short in all
cases. The appearance of the animals is rather that of a Molyula
than one of the family to which they really belong.

The mantle is thin and more or less transparent with weak mus-
culature. 1In one specimen the tips of the siphons are pink. None
of the other specimens show any red color on any part of the body.

In all these particulars the examples differ from Traustedt’s de-
seription, in which the test is deseribed as leatherly with a wrinkled
surface, and the mantle musculature as very strong.

There are about a dozen large tentacles beside some smaller ones.
They differ greatly from those of . rubrilabia, the largest ones
being bipinnate (fig. 84). The dorsal tubercle, in the specimen in
which I examined it, had a U-shaped aperture with one horn inenrved,
but not sufficiently to form a spiral. The dorsal lamina is provided
with numerous tentacular languets. They begin a little way back
from the anterior end, the lamina being plain for a little distance,

As in the last described form, there are six branehial folds on eaeh
side. There are, however, fewer internal longitudinal bars (I counted
only ten or eleven on one side of one of the lougest folds) and they
are separated by 7 or 8 or even 9 stigmata in the meshes on the
interspaees between the folds, instead of 4 or 5 as in H. rubrilabia.
The stigmata are also longer and narrower than in that speeies, but
in other respects the branehial sac resembles that of Z7 rubrilabic.

The intestinal loop is rather narrower than in that speeies and the
reproductive organs differ, the gomads Dbeing spherieal thongh
arranged in a similar manner along each side of the genital ducts,
with which they communicate by short branch ducts.  There is only
one series of reproduetive organs on each side.  On the left side it
lies within the intestinal loop.
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Microcosmus Heller, 1877.

Distinguished from Zlalocynthia by the plain, nntoothed dorsal
lamina, and by the narrow intestinal loop.

Microcosmus miniatus Verrill.

Mierocosmus niiniatus Verrill, Additions to the Tunicata and Molluscoidea of
the Bermudas, Trans. Conn. Aecad. Sci., vol. x, p. 590, 1900.

Prate LVI. Ficure 79. Prate LVII. Fieures 91 and 95, Prate LXIIL
Ficures 129 and 130. Prate LXIV. Ficure 148,

Test more or less completely red or dull orange-red externally,
rathier thick and tough, somewhat cartilaginous. In adult specimens
it 1s much wrinkled and raised (especially on the dorsal surface and
about the apertures) into prominent ridges with sharp rongh edges.
Young specimens are much smoother.

The shape is ovate, more or less elongated; the apertures are widely
separated. The attachment is by an area of considerable extent on
the ventral side, generally near the posterior end. In external
appearance this speeies closely resembles Halocynthia rubrilabia,
described above, but is usnally colored more intensely and extensively
red than that species, and the body is often somewhat more elon-
gated.  TInternally the test is smooth and pearly and less deeply
colored than on the outside.

Nize of the largest specimen, 50 by 35 by 25,

Removed from the test, the animal is ovate with very widely sep-
arated and divergent siphons of very variable size and length in
different specimens, both four-lobed. The mantle, especially near the
apertures, is more or less tinged with red. Its museles, stronger on
the dorsal part of the body, are gathered into very distinet and mod-
erately thick bands, which for the most part cross cach other nearly
at right angles and form a rather open network, so that the internal
organs are more or less distinetly wvisible through the mantle.

The tentacles are bipinnately branched. There are about S or 10
larger ones alternating with others of smaller size and between them
are a variable number of still smaller ones. Even the smallest are
somewhat branched. The aperture of the dorsal tubercle had
spirally incurved horns in the specimens examined.

The number and arrangement of the folds of the branchial sac
proved to be quite constant in a number of individunals of various sizes
from about 15™® in length up to individuals of full size. There are
nine folds on each side of the sac, but the last one (that nearest the
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endostyle) nsnally reaches only one-quarter or one-third of the dis-
tance back from the anterior end, and is often so rudimentary that
it is easily overlooked. It is apt to be smaller on the left than on
the right side of the body. The eighth fold is generally fairly large
and of full length.

As a rule there are four or five internal longitadinal bars in the
spaces between the folds and these are separated by from 5 to 8
stigmata.  Along one side of a fold, from the base to the summit,
there may be a dozen bars (if the fold 1s a large one), and the num-
ber of stigmata between them diminishes from about four near the
base to three or two at the summit. The transverse vessels are
numerons and rather stout, and the stigmata couscquently are not
very greatly elongated. There are various sizes of the transverse
vessels but apparently no regular scheme in their arrangement.
The smallest ones usually eross the stigmata without interrupting
them. The larger ones have more or less conspicuons membranes
attached to them.

The intestinal loop is very long and narrow, and the two portions
lie in contact with each other for the greater part of the distance.
The two dark colored hepatic glands lie close against and partially
covering the stomach.

The reprodnetive organs consist of about fonr double clusters of
follicles lying along and extending each side of a slender curved
duet, which runs toward the atrial apertul'e. On the left side one
group of follicles lies within the bend of the intestinal loop, the
others outside of and dorsal to it and auterior to the rectum.

Fairly common on the reefs and attached to the under side of
stones along the shores.  Colleeted both in 1895 and 1901,

This species is closely allied to the West Indian species I varic-
gatus Heller, which is also deseribed and figured in Traustedt’s (16)
work on the West Indian Simple Ascidians. That species has from 8
to 10 branchial folds, of which three are short and only reach a part
of the distance toward the posterior end of the sae.  According to
Transtedt’s figure, it also has very large siphons; bnt this is a char-
acter which varies not only in different individuals, but is largely
determined by the state of contraction of the specimen, and would
hardly serve to separate the species; while the differences in color
are easily explained by the fact that Heller and Traustedt undoubt-
edly wrote their descriptions from faded aleoholic specimens. The
condition of the Lranchial folds secems, therefore, to he the chief dis-
tingnishing character. I have found this to be practically con-
stant in a number of specimens of the present species.



(VY]
O
(0]

W. G. Taun Naine— Berinuda Ascidians.

Family ASCIDIIDZE Herdman, 1880.

Body usually sessile, rarely pedunculated. Branchial aperture gen-
erally 8-lobed ; atrial generally 6-lobed. Test gelatinous or cartila-
ginous, rarely chitinous or horny.

Branchial sac without folds. Internal longitudinal bars present
and usually papillated. Stigmata straight or curved. Tentacles
simple.

Alimentary canal on one side of the branchial sae, sometimes
extending posteriorly beyond it to a slight extent.

teproductive organs placed close against or within the intestinal
loop.

Genus Ascidia Linn., 1767.

Body attached, sessile, rarely pedunculated; surface bare or
inernsted with sand.  DBranchial and atrial apertures placed far
apart, usually 8-lobed and 6-lobed respectively.

Test cartilaginons, membranous, or gelatinous, soft or hard, usnally
crowded with bladder-cells.

Branchial sac sometimes minutely plicated. Stigmata straight.
Internal longitudinal bars generally papillated.

Dorsal lamina a continuous membrane, which may be provided
with transverse ribs or with teeth. It is continued behind the wso-
phageal aperture.

Alimentary canal and reproductive organs on the left side of the
body.

Ascidia atra Lesueur.’

Ascidia atra Lesueur, Descriptions of several new species of Ascidia, Journ.
Acad. Nat. Sei. of Philadelphia, vol. iii, pt. 1, p. 2, pl. i, fig. 2, 1823.

Ascidia wigra Sav.; Herdman, Prelim. Rep. Challenger, Proc. Royal Soc.
Edinb., vol. ix, pp. 460 and 466, 1880.

Phallusia atra Lesueur ; Traustedt, Vestindiske Ascidiae Simplices, Aftryk af
Vidensk. Meddel. fra den naturh. Foren. i Kjobenhavn, p. 22, pl. iv, fig.
6, and pl. v, fig. 17, 1881,

Aseidia. nigra Sav.; Herdman, Rep. Voy. Challenger (Zodl.), vol. vi, part
xvii, p. 210, 1882,

Ascidia atra Lesueur ; Sluiter, Tuniciers recueillis dans la Mer des Antilles,
ete., Mém. Soc. Zodl. de France, vol. 11, p. 7, 1898.

Prate LXIII. Ficures 138 and 139,

The body is only moderately elongated, with large, anteriorly
directed siphons which often have more than the normal number of
lobes to the apertnres. It is usually attached by the posterior end,
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but sometimes by the left side. Its most conspicuous character is
the abundant blue-black pigment which colors the test and many of
the internal organs as well. In very young specimens the test is
nearly colorless and transparent, but the dark pigment begins to
appear while the individuoal is still very small,

The largest specimen obtained at Bermuda measured about 70x30™™,
In the West Indies it attains a considerably larger size.

The bLranchial sac tapers posteriorly. The internal longitudinal
bars are provided with curved papillie somewhat similar to those of
A. curvate Traustedt illustrated below, but rather longer and more
curved. They have a narrow membrane attached to the concave
side. According to Traustedt the papillie are bifid at the extremity.
This does not appear to be common in the Bermuda specimens.
There are about five or six stigmata in a mesh, and the sac exhibits
minute undulations or plieations between the internal longitudinal
bars. The transverse vessels alternate in size. In addition there are
much thicker ones at intervals.

The tentacles are numerous and slender, of several sizes, arranged
with some degree of regularity. The dorsal tubercle generally has a
U-shaped opening.

This species is common on the reefs and at a little distance much
resembles a kind of sponge which abounds there. As already men-
tioned, the individuals found were of small size compared to those
occurring in the West Indies.

It is questionable whether this form is distinet from /ZPhallusia
nigre Savigny, a European and Red Sea speeies.  As far as I am
aware, the only distinction between the two is that the Kuropean
form has small intermediate papille on the internal longitudinal bars,
midway between the transverse vessels.  Both Traustedt and Sluiter
mention their absence in the West Indian form, and I have failed to
find them, even in the largest of the Bermnda specimens which I
examined.

ILerdman (6), though aware of Traustedt’s observation, identifies
the Bermuda form with Savigny’s species, and mentions intermediate
papillze as present in parts of the branehial sac. He does not, how-
ever, expressly state that he found them in American specimens, and
later may have changed his opinion, as in his Revised Classification
of the Tunicata (7) he lists . n/gra Savigny and . atra Lesueur
as distinet speeies.  Phallusic rviolucea Gould, from Rio Janiero,
Brazil, may be identical with this species.®

* U. 8. Exploring Expedition, Molluska and Shells, p. 495, fig. 610.
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Ascidia curvata Traustedt.

Ascidia curvata Traustedt, Vestindiske Ascidiee Simplices, Aftryk af Vidensk.
Meddel. fra den naturh. Foren. i Kjobenhavn, p. 25, pl. iv, figs. 8, 9, and
10, and pl. v, fig. 19, 1881.

Prate LVI. Ficures 80, 81 and 82. Prate LXIII. Ficures 145and 146.

The body is much more clongated than in the last species and
tapers gradually toward the anterior end. Itis strongly flattened
laterally. The atrial siphon is generally sitnated behind the middle
of the body. Both siphons are usunally long and often turned to the
right, the animal being generally attached by the entire left surface.
Great variations in the external form of the body are common. The
largest specimen measures about 50™™ in length and half as much in
a dorso-ventral direction.

The test is greyish or” practically colorless and transparent, soft
and gelatinous, moderately thick on the right side but very thin and
castly torn on the left side. Its surface may be smooth and glossy,
allowing much of the internal structure to be seen, or it may be
wrinkled or in some cases so incrusted with sand and shell fragments
that nothing can be seen through it. The apertures generally have
about the number of lobes characteristic of the genus, but they are
not readily counted in the contracted state of the orifices. There
are markings of light orange brown about the apertures in the living
animal.

The mantle is very delicate and transparent. On the right side
there are numerous but very slender munscle-bands, mostly transverse
or only slightly oblique. They taper off and end soon after passing
the median line on the dorsal and ventral surface, leaving the left
side practically free from muscle bands except the sphincter muscles
of the siphons, which are composed of similar delicate bands placed
close together. Very few longitudinal bands are present.

The tentacles are nnmerous and placed close together, slender and
uniformly tapering, of several sizes. The dorsal tuberecle 1s small,
U-shaped.

The branchial sac extends for a long distance behind the @sopha-
geal opening. Its internal longitudinal bars are separated by 4 or

5 stigmata ; R or 10 stigmata intervene between the dorsal lamina
and the first bar on each side of it.  In some places the transverse
vessels are nearly equal in size, in other parts (especially in the pos-
terior portion of the sac) they show more or less tendency to alter-

nate in size. Very large vessels, snch as are shown in Traustedt’s
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figure, do not appear to be frequent.  The papille are rather stout,
of moderate length and somewhat cnrved. Their ends are obtuse.
Those opposite the smaller transverse vessels are smaller. These
small transverse vessels are occasionally interrupted and rudimentary
thongh the corresponding papillie may be presentand well developed.

In most parts of the sac there is little or no sign of the undulation
or plication common in this genus, the sac being almost flat, but
individuals vary in this respeet.  On the whole the branchial sac is
of a simple type. Horizontal membranes are developed only on each
side of the dorsal lamina and to a very slight degree on the adjacent
parts of the sac. Elsewhere they are inconspicuous or wanting.
The dorsal lamina is often nearly plain-edged for most of its length.
In other cases it is finely denticulated in the posterior portion of the
body.

The stomach and intestine are proportionately small and form a
very compact and short loop. The stomach has a few longitudinal
folds and during life is of an orange color. This color may also
extend to part of the intestinal loop.

The reproductive organs lic between the stomach and intestine
and the branchial sac. The duct follows the rectum and ends near
the anal opening.

This species was found at Coney Island, Long Bird Island, in
Harrington Sound, at Somerset Island, and many other places,
attached to stones, shells, ete. Itis one of the commonest simple
ascidians at Bermuda. Traustedt’s specimen (he appears to have
had but one) was from St. Thomas, W. L
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EXPLANATION OF PLATES XLVIII-LXIV.

The figures showing entire zooids were in all cases drawn with the aid of a
camera lucida, as far as the outlines of the body and the principal organs are
concerned ; the smaller details were necessarily filled in without it. The mag-
nification of the figures of zodids is nniform ; 32 diameters, except in the case
of a few forms with zooids too large to admit of this. It is hoped that these
fignres will give a better conception of the relative sizes of the zodids than
simple measnrements, as the latter fail to give any idea of the state of contrac-
tion the animal is in. It has not been possible to get fully expanded specimens
in the case of most species, but the degree of contraction, of the thorax at least,
may be judged by the course of the endostyle, which is erooked or convoluted
in the contracted state, but straight or nearly so when the animal is fully
expanded. In all cases they have been represented as if transparent to show
the internal structure.
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The figures showing spicules are also (with the exception of those of Cysto-
dytes and Echinoclinum) drawn to a uniform scale, a magnification of 450
diameters, and all were drawn with a camera lucida. 1n selecting spicules for
illustration, neither the largest nor the smallest, nor the extremes of variation
in form to be found in the colony, were chosen, but a group was selected that
would give a fair idea of the forms and sizes most characteristic of the species
or variety.

In regard to the photographs of the simple ascidians, it may not be out of
place to say that all the Bermuda species vary endlessly in their external char-
acters and shape, and the writer would caution against the helief that even very
great differences in these characters, from the specimens illustrated, are neces-
sarily indicative of difference in species. With the exception of a few (men-
tioned in the descriptions of the figures), which were taken from living speci-
mens by Mr. A. Hyatt Verrill, all the photographs were made from specimens
preserved in formalin.

I am indebted to Prof. A. E. Verrill for the use of the photographs from
which plate lxiv and also figs. 138 and 139 were made.

Prate XLVI.

Figure 1.—Clavelina oblonga Herdman. Zotid containing embryos and larvae
seen from the right side. x12. Page 334.

Figure 2.—Distomna capsulabwm n. sp. Zooid seen from the left side ; showing
the arrangement of the mantle muscles. x32. Page 341.

Figure 3.—Rhodozona picte (Verrill). Zoiid seen from the left side. x8. Page-
333.

Prate XLVII.

Figure 4.—Ectcinascidia turbinata Herdman. Young individual with no repro-
ductive organs developed. Seen from the left side. x16. Page 338.

Figure 5.—Rhodozona picta (Verrill). Side view of thorax to show the arrange-
ment of the muscle bands in the mantle. x 9. Page 335.

Figure 6.—Ecleinascidia turbinata Herdman. Colony of adult individuals.
Two-thirds the natural size. (After Herdman.) Page 338.

Figure 7.—Clavelina oblonge Herdman. Colony of four individuals, the two on
the left being expanded, the others contracted as usunal in preserved speci-
mens. x2. Page 334,

Figure 8.—Perophore viridis Verrill. Individual seen from the left side, show-
ing outline of test and part of the branching stolen. x82. Page 337.

v

Prate XLVIIIL.

Figure 9.—Distoma olivacenni, n. sp. Zodid seen from the left side. Showing
the arrangement of the back pigment dots on the mantle (chiefly on the
thorax). x 32, Musculature of mantle not shown. Page 344.

Figure 10.—Distoma elarum, n. sp. Zodid seen from the left side, containing
large eggs and larvae. Showing muscle bands of mantle. x32. Page 845,

Figure 11.—Distoma obscuratim, n. sp.  Zodid (much contracted) seen from the
left side. x32. Musculature of mantle not shown. Page 343.
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Figure 12.— Cystodytes violaceus, n. sp. Zodid (much contracted) seen from the
left dorsal aspect, containing two large eggs. Rectum containing pellets of
undigested matter. x32. Page 348.

Fignre 13.—Cystodytes violaceus. Small spicules which are scattered in the test.
x40. Page 348.

Figure 14.—Cystodytes violaceus. TLarge spicules forming the capsules about
the zodids, but ocenrring to some extent elsewhere in the test. x40.
Page 348.

Prate XLIX.

Figure 15.—Distaplia bermwdensis, n. sp. Zobdid seen from the right side,
showing the muscle bands of the mantle. x32. /. tr=intermediate trans-
verse vessel of branchial sac. Page 349.

Figure 16.—Distoma convernwm, n. sp. Zodid seen from the left side, showing
arrangement of brown pigment spots on the mantle. x32. Musculature
of mantle not shown. Page 342.

Fignre 17.—Cystodyies draschii Herdman. Zooid seen from the left side. x 32.
Page 347,

Figures 18 and 19.—Distaplic bermudensis, n. sp. Colony of the flattened in-
crusting form showing the arrangement of the zodids. Side and top view.
x 2. Page 349. °

PraTeE L.

Figure 20.—Amarouwcivm berinude, n. sp. Zovid with short post-abdomen,
seen from the right side. Dorsal languets not represented in the figure.
Ovary not developed. e¢. c.=large ectoderm cells on the mantle. x32.
Page 352.

Figure 21.—Awmarouciwin exile, n. sp. Zooid seen from the left side containing
a large embryo. Dorsal langunets not represented. x 32. Page 354,

Figure 22.—Syimplegma viride Herdman. Colony, two-thirds the natural size.
(After Herdman.) Page 378,

Figure 23.— Echinoclinwm verrilli; n. sp. Entire colony inerusting a branching
alga, showing distribution of zodids and spicules. x 2. Page 372,

Figure 24.—Echinoclinmwin verrilli. Zodid seen from the left side. No repro-
ductive organs developed. x32. Page 872.

Figure 25.—FEchinoclinum verrilli, Spicules from the test. x225. Page 872.

PraTe LI,

Figure 26.—Didemnum lucidum, n. sp. Spicules. x450. Page 360,

Figure 27.—Didemnum savignii Herdman. Spicules. x450. Page 358.

Figure 28.—Didemnum lucidwm, n. sp. Colony incrnsting a branching alga,
showing distribution of zodids and spicules. x2. Page 360.

Figure 29.—Didemnum poriles, n. sp. Spicules. x430. Page 560.

Figure 30.—Didemnwm atrocanun, n. sp. Spicules, x450. Page 359.

Figure 31.—Didemnum soliduwm, n. sp. Spicule. x450. Page 358.

Figure 32.—Didemnum orbiculafum, n, sp. Spicules. x450. Page 361.

Figure 33.—Didemnum porifes, n. sp. Zooid seen from the left side. x32.
Page 360.
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Figure 34.—Didemnuwin alrocanum, n. sp.  Zodid seen from the right side.
x 82. Page 359.

Figure 35.—Didemniwm savignii Herdman. Zooid seen from the left side.  x 32.
Page 358.

Figure 36.—Didemnron solidum, n. sp. Zo6id seen from the right side. x32.
Page 358.

Figure 37.—Didemnwm lucidion, 1, sp. Zobid seen from the left side. No
reprodnctive organs developed. x82. Page 560.

Figure 38.—Didemmini orbiculatuim, n. sp. Zooid seen from the left side. The
female reproductive organs only are developed. x32. Page 361.

Prste LIIL.

Figure 39.—Leptoclinum speciosum, var. nov, bermudense. Spicules. x450.
The smallest spicules were about the branchial orifices. (See also Figure
42.) Page 364.

Figure 40.—Leptoclinwm albidum, var. lnteolum Verrill. From Vineyard Sound,
Massachussetts. Spicules. x450. (Introduced for comparison with the
Bermuda forms.) Page 363.

Figure 41.—ZLeptoclinum «lbidwm Verrill. From the Bay of Fundy. Spicules.
x 450. (Introduced for comparison.) Page 363.

Figure 42.  Leptoclinum speciosuin var. nov. bermudense.  Spicules ( x 450) from
a different colony from figure 39, showing forms with blunt and broken
points. Page 364.

Figures 43 and 44. —Leptoclinum speciosum var. nov. hamiltoni. Spicules from
two different colonies. x450. (See also figure 47.) Page 365.

Figure 45.—Leptocliniun  speciosin, var, nov. pageti, Spicules. x450. (The
small spicules in the right hand part of the figure were in small groups
alongside the bodies of the zodids, not scattered among the other spicules.)
Page 364.

Figure 46.— Leptoclinum speciosum, var. nov. acutilobatune, Spicules. x450.
Page 365.

Figure 47.—Leptoclimon speciosim, var. nov. hamiltoni. Spicules (x 450) with
thicker points than those shown in figures 43 and 44. Page 365.

Figure 48. —Leptcolinum specioswin, var. nov, somersi. Spienles. x450. Page
366.

Figure 49.—Leptoclinum specioswm, var. nov. harringtonense. Spicules,  x 450,
Page 365.

Figure 50.—Leptoclinum specioswin, var. nov. bermudense.  Zodid seen from left
side. x32. Page 364,

Figute 51.—Leptoclinum speciosum, var. nov. harringtonense. Zodid from the
same colony as the spicules shown in figure 49. x32. Page 365.

Figure 52.—Leptoclinwm speciosum, var. nov. aeulilobalum. Zodid from the
same colony as the spicules shown in figure 46. x32. Page 365.

PraTe LIII.

Figure 53.— Botrylloides nigruom, var, nov. concolor. Zodid seen from the right
side. The male reproductive organs only are developed On the right side.
On the left side a large egg is present just anterior to the testes. x32.
Page 378,
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Figure 54.—Botrylioides nigrum Herdman. Zodid seen from the right side.
No reproductive organs developed. Page 374.

Figure 55.—Botrylloides nigrum, var. nov. planun. Zooid seen from above
(from the dorsal side). x32. Page 377.

Figure 56.—Diplosoma atropunctatun, n. sp. Zooid seen from the left side.
x 32, Page 370.

Figure 57.—Diplosomoides fragile, n. sp. Zodid seen from the left side, fully
expanded. x32. Page 370.

Figure 58. — Diplosomoides fragile. Spicules. x450. Page 370.

Figure 59.—Diplosoma lactewm, n. sp. Zooid seen from the left side. x32.
Page 369.

Figure 60.—Diplosoma macdonaldi Herdman. Zooid seen from the left side.
Rectum containing pellets of undigested material. x382. Page 368.

Prate LIV,

Figure 61.—Michaelsenia tincta, n. sp. Zodid seen from the right side. The
outline about it is that of the mantle, not the test. To simplify the figure
the internal longitudinal bars of the branchial sac are not indicated. (See
figure 63.) x24. at. fn.=atrial tentacte. Page 381.

Figure 62.— Polysynercton amethystewm, n, sp.  Zooid seen from the left side,
showing the musele bands in the mantle. x32. Page 366.

Figure 63.— Michaelsenia tineta, n. sp. Part of the endostyle and two of the
folds of the branchial sac. Showing internal longitudinal bars. x48.
Page 381.

Figure 64.— Polysyneraion amcthystewm, n. sp. Spicules. x450. (See also
figure 67.) Page 366.

Figure 65.—Polysyneraton amethystcwin. Upper surface of part of a colony
including the branchial orifices of two zodids. Showing the distribution of
the spicules, which are confined to the upper surface of the colony. x16.
Page 366.

Figure 66.—Polysyncraion amethystewm, Zooid seen from the anterior end,
containing a large egg; showing displacement of the coils of the vas
deferens due to the enormous development of the egg, which has reached its
full size. x32. Page 366,

Figure 67.—Polysyneraton amethysteum. Spicules from a colony in which they
average of smaller and more uniform size than those shown in figure 64.
x 450. Page 366.

Figure 68.—Diandrocarpa botryllopsis, n. sp. Zooid seen somewhat obliguely
from the right side. (The reproductive organs of the left side are indi-
cated in outline.) This individual is less compressed dorso-ventrally than
is usually the case. x32. Page 383.

Prate LV.

Figure 69. —Styela pariita (Stimpson), from Wood’s Hole, Mass. Part of the
branchial sac from near the middle of the body extending from the
endostyle to.the dorsal lamina. x10. (Introduced for comparison with
the Bermuda form.) Taken from the specimen shown in figure 77. Page
389.
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Figure 70.—Styela partita, var, nov. bermudensis. Part of the branchial sac
from near the middle of the body extending from the endostyle to the
dorsal lamina. x10. (Taken from the specimen shown in figure 72.)
Page 388.

Figures 71 to 75 inclusive.—Styela partita, var. nov. bermudensis. Five indi-
viduals, showing the outlines of the body when removed from the test, the
alimentary canal and the reproductive organs of the left and right sides.
x 115, Page 388.

Prare LVIL

Figures 76, 77 and 78.—Styele partita (Stimpson) from Wood’s Hole, Mass.
Three individunals, showing the outlines of the body when removed from
the test, the alimentary canal and the reproductive organs of the left and
right sides. x1!5. Page 389.

Figure 79.—Microcosmus miniatus Verrill. Tentacle. xabout 86. Page 396.

Figure 80.—Ascidia curvata Traustedt. Small part of the branchial sac show-
ing part of the dorsal lamina. From the posterior part of the body. x40.
(h. m.=horizontal membrane of transverse vessel.) Page 400.

Figuve 81.—Ascidie curvata Traustedt. Small individual seen from the right
side showing the outline of the test and the muscle bands of the mantle ;
also the papillae of the branchial sac. The alimentary canal and repro-
ductive organs, sitnated on the left side, are visible throngh the transparent
tissues. x4. Page 400.

Figure 82.—Ascidia currata Traustedt. Anterior end of the dorsal lamina and
adjacent part of the branchial sac, dorsal tubercle and part of the tentacles.
x 20. (k. m.=horizontal membrane of transverse vessel.) Page 400.

Figure 83. —Hwlocynthia cubrilabia Verrill. Tentacle. xabout 36. Page 393.

Figure 84.—Hatocynthia wriiseanc (Traustedt), var. nov. muanita, Tentacle.
x about 36. Page 394.

Prate LVII.

Figure 85.—Hcalocyuthia rilseand, var. nov. munita. Small piece of the branch-
ial sac from one of the spaces between two folds near the middle of the
body. x24. Page 394.

Figure 86.—Hutocynthic rubrilabia Verrill. Outline of individual (removed
from the test) showing alimentary and reproductive organs of both sides.
x 11z, Page 593.

Figure 87.—Haloeynthia riiseanc var. nov, munita. Outline of individual
(removed from the test) showing alimentary and reproductive organs of both
sides. x11g. Page 394.

Figures 88 and 89.—Polycarpa obtect« Traustedt. Two polyearps. The ovaries
are not fully ripe, and the eggs and ovaries themselves are small. x 32,
Page 386.

Figure 90.—Halocynthia rubritabic Verrill. Small piece of the branchial sac
from one of the spaces between two folds near the middle of the body.
x 2. Page 393.
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Figure 91. — Microcosmus miniatus Verrill. Outline of individnal (removed
from the test) showing alimentary and reproductive organs of both sides.
Two-thirds the natural size. Page 396.

Figures 92, 93 and 94.—Polycarpa obtecta Transtedt. Outlines of three
individuals (removed from the test), showing alimentary and reproductive
organs of both sides. Two-thirds the natural size. Page 386.

Figure 95.—Microcosmus minietus Verrill. Small piece of the branchial sac
from one of the spaces between two folds near the middle of the body.
x 24, Page 396.

Prate LVIIL
Photographs of colonies of Compound Ascidians; all natural size.

Figure 96.—Amaroucinm bermude, n. sp. Three colonies seen from the side.
Page 352.

Figare 97.—Amaroucivin bermudee, n. sp.  Colony seen from above. Page 552.

Figure 98.—Amaroucium exile, n, sp. Two colonies seen from above. Page
804,

Figures 99 and 100.—Cystodytes draschii Herdman. Colony seen from above.
Page 347.

Figure 101.—Cystodytes draschii Herdman. Colony see from the side. A
portion is cut away, showing the white calcareous capsules surrounding
the zodids. Page 347.

Figure 102.— Polysyncraton amethyslewm, n. sp. Colony attached to a piece of
sponge. Seen from above. Showing the characteristic distribution of the
spicules on the surface of the colony. Page 366.

Figure 103.—Diplosoma atropunctatum, n. sp. Colony attached to a fragment
of coral (Porites). The same specimen is shown enlarged in figure 137.
Page 370.

Figure 104.—Distomc convexuvm, n. sp. Colony (sectioned) seen from above and
from one side, showing the cut surface. Page 342.

Figures 105 and 106.—Distoma obscuratum, n. sp. Two colonies seen from
above. Page 343.

Figure 107.—Distoma capsulatwm, n. sp. Two colonies seen from above. Page
341.

Prate LIX.
Photographs of colonies of Compound Ascidians ; all natural size.

Figure 108.—Distaplic bermudensis, n. sp. Flat inernsting colony seen from
above. Page 349.

Figure 109.—Michaelsenia tincta, n. sp. Colony seen from above. Page 381,

Figure 110.—Botrylloides nigruin Herdman, var. nov. planuni. Colony incrust-
ing a piece of limestone. Page 377.

Figure 111.  Distaplia bermudensis, n. sp. A capitate and an irregunlarly
incrusting colony, the former seen from the side, the latter from above.
Page 349.

Figure 112.—Didemnwm savignit Herdman. Colony seen from above. (A small
piece has been removed.) Page 358.
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Figure 113. — Distoma olivacexwn, n. sp. Group of heads seen from above. Page
BESS

Figure 114.—Didemniom atrocanwnt, n, sp. Colony seen from above. Page 359.

Figure 115—Didemnon porites, n. sp. Colony incrusting a calcareous alga.
Page 360.

Figure 116.—Eeteinascidia turbinata Herdman. Group of young individuals
connected by stolons. Page 338.

Figure 117.—Distoina elarwm, n. sp. Colony seen from above. Page 345.

Figure 118.—Distomc convexwm, n. sp. Small colony seen from above. Page
342,

Figure 119. —Didemniin solidwm, n. sp.  Entire colony. Page 358.

Figure 120 and 121.—Diandrocarpa botryllopsis, n. sp. Showing the appearance
of preserved specimens in which the zotids are nuch contracted. Page 383,

PraTe LX.

Figure 122.—Rhodozona picta (Verrill). Colony attached to a gorgonian.
About three-fourths the natural size. Page 335.

Figure 123. —Diandrocarpa botryllopsis, n. sp. Photograph from a living colony
growing on a piece of limestone, Owing to the transparency of the test,
the limits of the colony are visible only by the row of white pigmented
end-bulbs of the test vessels, these being developed chiefly at the margin of
the colony. The apertures of the zodids are mostly expanded, the atrial
being the largest. The branchial apertures are also distingnished by the
larger amount of white pigment about them. Enlarged between two and
three times. Page 383.

Figure 124, —Diplosoma macdonaldi Herdman. Fragment of a colony. x3.
Page 308.

Prate LXI.

Figure 125.—Botrylloides nigrum Herdman. Photograph of the surface of a
rock on which two different color varieties of this species are growing.
The prevailing color of the elongated colony on the right is purple, with
white markings. Of the small colonies on the left, it is pale blue gray,
with white markings. The photograph is from the living and expanded
animals, enlarged nearly three times, Page 374,

Figure 126.— Diplosomoides fragile, n. sp. Fragment of a colony shewing the
upper surface. Nat, size. Page 370.

Figure 127.—Didemnwin orbiculatun, n. sp. and Leptoclinum speciosum Herd-
man, var. nov. kamiltoni. Photograph from living colonies enlarged nearly
three times. The common cloacal aperture of the Didemnwin is beside the
letter . One of the cloacal apertures of the Lepfoclinwin is beside the
letter b. Pages 361 and 365,

Figure 128.—Didemnum orbiculatum. Fragment of a colony taken from a
preserved specimen. Eulargement same as last figure to show the contrac-
tion ineident to preservation. Page 361,
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Prare LXII.

Figure 129.—Microcosmus miniatus Verrill. Nat. size. (See fig. 131.) Page
396. 0
Figure 130.—Microcosmus miniatus Verrill. Nat. size. Individual on which
three kinds of compound ascidians are growing, as follows: above the letter
a a z0o6id of Clavelina oblonga Herdman ; below b a colony of Distaplia
bermudensis ; opposite ¢ a colony of Leptoclinum speciosum Herdman var,

bermudense,

Figure 131.—Microcosmus mintatus Verrill. Animal (slightly enlarged) removed
from the test. Same individual as figure 129. Page 396.

Figure 132.—Leptoclinum speciosum Herdman, var. n. bermudense. Colony
(nat. size) which grew on a gorgonian. (This is the largest Leptoclinum
colony in the collection.) Page 364.

Figure 133.—Halocynthia rubilabia Verrill. Rather small individual, natural
size. Page 393.

Figure 134.—Leptoclinum speciosum Herdman, var. nov. berimmudense. Small
colony, natural size. Page 364.

Figure 135. — Leptoclinum specioswim Herdman, var. nov. hamiltoni. Nat. size.
Page 365.

Figure 136.— Leptoclinum speciosum Herdman, var. nov, somersi. Nat. size.
Page 366.

Figure 137.—Diplosoma atropunctatum, n. sp. Colony incrusting a piece of
coral (Porites). The test is very transparent and the black-pigmented
abdomens of the zodids are the most conspicuous feature. x3. (This
specimen is shown natural size in figure 103.) Page 370.

Prate LXIII.

Figure 138.—Ascidia atra Lesueur. Natural size. Page 398.

Figure 139. —Ascidia atra Lesueur. Animal removed from the test, seen from
the left side, somewhat enlarged. Page 398.

Figure 140.— Polyearpa obtecta Traustedt. Seen from right side. Natural size.
Page 386.

Figure 141.— Halocynthia riiscana (Traustedt), var. nov. munita. Natural size.
Page 394.

Figures 142 and 143.—Siyela partita (Stimpson), var. nov. bermudensis. Natu-
ral size. Page 388.

Figure 144.—Polycarpa obtecta Traustedt. Smaller specimen seen from the
right side. Natural size. Page 386.

Figures 145 and 146.-~4scidia cwrvata Traustedt. Natural size. Page 400.

Prate LXIV.

Figure 147.—Styela pariita (Stimpson) from Wood’s Hole, Massachusetts. Part
of the branchial sac showing two folds. x15. Page 389.

Figure 148.—Microcosinus miniatus Verrill. Removed from the test and cut
transversely to show the branchial folds. Slightly enlarged. Page 396.
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Figure 149.—Styela partita (Stimpson). Part ot the branchial sac of the speci-
men shown in figure 147, more highly magnified. Page 3S9.

Figure 150. —Halocynthia rubrilabia Verrill. Animal removed from the test,
seen from the left side. Showing the muscle bands of the mantle. x
about 1145, Page 393.

Figure 151.—Polycarpa obtecta Traustedt. Small piece of the branchial sac
(showing two internal longitudinal bars) from one of the spaces between
two folds near the middle of the sac. x30. Page 386.

Figure 152.—Halocynthia rubrilabic Verrill.  Specimen cut transversely.
Slightly enlarged. Page 393.

Figure 153.—Polycarpa obtecta Traustedt. Small piece of the mantle showing
longitudinal, transverse and oblique muscle bands.  x about 30. Page 386.



412

W. G. Van Nume— Bermuda Ascidians.

ABBREVIATIONS.

[For explanation of any other abbreviations, see description of figure. ]

at, oL atrial aperture.
br.ooo ... branchial aperture.
4 P dorsal lamina.
il 13 deodoococcattnacas dorsal languet.
L4 PO dorsal tuberele.

em. . - e eeneoo-----embryo,
en. - __cceeeeo.ooo- - -...endosiyle.
fd. oo ... fold.

S S ganglion
B @ conaccoooonnooaccs gastrie coecum
L Sy S heart
hogooo ol hepatic gland.
in, ... intestine,
i. 1. b. ... _._.___.._internal long. bar.
1ge co o languet.
v, oL larva.
M., Aol muscular appendage.

S P musecle band. |

Ode ool oviduet.
OEG cmme cmme cmmmom o oo cesophagus.
OV o e ovary.
(P oceemeiee e eceeeo_ - .papilla.
) L O pigment cell.
1) T polyecarp.
105 B commcmoccccsmoc oo pigment spot.
) N — rectum.
TePe oot cemee e reproductive glands.
S e e e stigma.
) stomach.
LRI o o o testes.
TR 3y o iy e tentacle.
tr.v. ... transverse vessel.
[N moms Soms ceee aooco00e oo - typhlosole.
RN ¢ T vascular appendage.
Vodo oo vas deferens.



