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PLATE 149. Ascidiacea (3). Diagrams showing common variations in body
form and arrangement of gut and gonads: gut stippled; brain, endostyle, and
gonads solid black. 6, intestinal loop lving beside and. at left of the pharynx,
body not divided into regions (holosomatous), gonads o one or-both sides; at-
tached to gut or to mantle. This condition is common in simple ascidians and
is found in numerous colonial species. 7, 8, zooids of colonial ascidians show-
ing the subdivision into more or less distinet regions {merosomatousl: 7, a
generalized polycitorid zooid {e.g., Claveling, Archidistoma) showing divi-
sion of body into two regions, thorav and abdonien; 8, a generalized synaicid
zooid (e.g., Aplidium, Synoicum) showing division of body into three regions,
thorax, abdemen, and postabdomen.

Fram: Abbott, D.P. 1975
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PLATE 148, Ascidiacea {2). 5, diapram of generalized compound ascidian i
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Keys to Families and Genera

of North and South_American Ascidians

Oxper APLOUSOBRANCHIA Laurre
{ = Krikobranchia Seeliger)

Compound ascidians having the body di-
vided into two or three parts or segments
{thorax, abdomen, and somectimes post-ab-
domen}, the digestive tract, reproductive or-
gans, and heart being situated in the posterior
part or parts, Tentacles simple, braachial
sacwithout folds or internal Jongitudinal ves-
sels. Dorsal lamina represented by languets
arising usually a little to the left of the me-
dian dorsal vessel'on the transverse vessels.

Though judging entirely by the adult zo-
oids, this seems to be a homogeneous group;
important differences in the budding in the
families composing it indicate that the resem-
blances are in part due to convergence.

FAMILIES OF APLOUSOBRANCEIA

A. Body of zooid elongate, in three divisions, gon-
ads and heart in posterior division (post-
abdomen). Budding by segmentation of
post-abdomen . . Synoicidae

B. Body of zooids in two divisions, alimentary
loop, gonads, and heart, all in posterior
division. ’

C,. Colony incrusting, minute stellate spic-
. .ules usually present in test, zooids
2 wvery small; never more than three or
four rows of stigmata; budding of
pyloric type (see p. 79). Didemnidae

Cs. Colony lobed or massive, zooids Whén
large often more or less independent.

No stellate spicules (disk-like spi-

cules in one genus). Budding by seg-
mentation of body or from stolons .

.« . Polycitoridae

-—~from Van Name, W.G. 1945

GENERA OF SYNOICIDAE

Ag. Adult zooids elongate, post-abdomen in more
or less dircet continuation of thorax and ab-
domen; Zooids probably alwaysarranged in
Sy stems, :

By Stomach wall usually with well-marked
fongitudinal plications. sometimes ir-
regular or obsolete in part of the stom-
ach. !

Cy. Post-abdomen rather short, the testes
in irregular group. Aplidium
Ci Post-abdomen’ (in . adults): elongate,
; ually with' sertally arranged tes-
( tes.
i -Dis—Atrial--aperture—not—produced;
—usually—~well--forward—with—=
——smal—sometimes—three-cleft
languet A marouciunt
| D2 Both apertures six-lobed on for-
i wardly directed tubes . . . .
| e e e e e s Sigillineria
- By Stomach wall with rounded areolations
(not in: longitudinal rows) which are
often obsolete so that the wall is
smooth. Atrial aperture usually slightly
produced, its anterior lip often three-
: parted . Syrnoicum
Az Post-abdomen sac-like, connected with abdo-
men by a slender neck.
By Post-abdomen elongate; transverse ves-
sels of sac smooth . . Aplidiopsis
Bs. Post-abdomen ovate, sac-like; branchial
sac large with minute papillde on its
transverse vessels (uniquein thisorder).
Atrial languet large. . . - Polyclindum
As. Zooids cylindrical, independent, connected by
basal stolons . . . . . Euherdmania
Ay Imperfectly known abyssal genus (see p. 75)
U MU Pharyngodictyon

o et i et o

Fic. (28, FPolyclinum  tonsteliatim
Savigay. Zooid, X30; and part of sur-
face of coluny showing branchial and
common cloacal apértures, ¥4 &

Q?Kc;s'um i

P, V2 bisgrpaiions valifeiu (o Sme PRty e




GENERA OF DIDEMNIDAR

Ay Proximal part of sperm duct spirally coiled.
Thoracic:muscles usually strong.

By, Four rows of stigmata, Steliate spicales
usually abundant, rarely absent.

Cy. Atnial aperture not preduced, some-

times with a small languet; testis

single or in two (rarely three) di-

visions . . .« . .. . Didemnum

Cs. Atrial aperture with languet. Testis

usually’ in five ‘or ‘more  divi-

sions .. . . Subgenus Polysyncraion

C;. Atrial aperture produced into a short

funnel-like ‘tube: often directed

somewhat posteriorly. Testis di-

vided . . . . Leptoclinides

Cy. Imperfectly known  abyssal genus’

e e v Loelotormrus
B,. Three rows of stigmata. No atrial languet,
Testis single. Stellate spicules present
orabsent . .. .o Trididemnum
As. Proximal part of sperm duct not coiled:
Thoracic muscles-usually weak_ Always four

rows of stigmata.

By No. spicules. :Commion clogcal  cavities
usually very ‘extensive. Testis of two
rounded divisions.  No~ atrial lan-

BUEE Lo vl o iy Diplosoma
B;. Spicules present. Testis more or less ¢cleft
or divided.

Cy. Spicules tetrahedral:. (four-pointed).
Testis partially cleft. Echinoclinum
Ca. Spicules stellate. Testis of two or more

glands. Small atrial languet.pies-.

ent .o . o s Lassoclinum

e

FiG, 40, Tyididewriuns Solidum (ng
Name). Zooid, ' X60. Upper, spicules
tvpe  colony from  Bermuda, = x4k |
Lower, spicules of & colony from Pueey |
Rico, %460

Zoariil, %32

GENERA GF POLYCITORIDAE

&, Colony masaive or lohed; zooids usually comne

pletely embedded or neariy so. Noincuba-
tory pouch farve? develop in the atrial
cavity)

By Disk-shaped spicules in test (sometimes
poorty déveloped or replaced by cal-
careons deposits). Four rows of stig-
mata LU L L Cystadages

Ba. No spicules.
Ci. Three rows of stipmati.

Dy Zooids embedded | cEudistemn -

—D—Pesterior —part—only—embedded—
S : Archidistoma
Cs. Fouror more rows of stigmata . . .
Polycitor

As Zooids large, numercus rows of stigmata,
thorax and abdomen connected by & long
neck. Zooids ‘embedded’ or' partially’ or
wholly inidependent and connected only by
stolons from: .which ‘the. buds form. No
incubatory pouch ™ 0L . Clavelina

As Colony variously shaped; four vows of stig-
mata. Embryos develop into larvae i an
incubatory pouch joined to the parent by a
sltender neck.

Bi. A slender parastigmatic  wvessel crosses
each row of stigmata at their middle,
Several larvae in 'brood pouch S

Distaplia

By Colony wery long, band shaped, later
brecks away and becomes pelagic. Said
to have but one embryo in brood
pouch . Holozoa

By No parastigmatic vessels, : broed -pouch
with numerous larvae. Colony capitate,
sometimes branched. Sexesin separate
eolonies 2o Syeosoa

with sncubatory pouch:

Fig, . S6. Eudistimg Jollvdidem (Van  Nanie).

istomea.

1

Fro. o9 Distaplsa. flevoss {birsy. - Loowd, 3



UrpEr PHLEBOBRANCHIA Taniie
{ = Diktyvobranchia Seeliger)

Alarge group containing both compeound
and simple ascidians, distinguished chiefly by
the character of the branchial sae, which 1%
fat, without large pleats or {folds, though
ainute undulations mav occur. A sysleni of
sdender, tubular, internal longitudinal vessels
{esually numerous and equally spaced) raised
ensupporting papiilacis normally present on
the inner surface of the sac, thoush in a few
genera it has become rudimentary or lost,
Branchial tentacles always simple; stigmata
either straight or spiral in arrangement;
gonads present on-one side of the body only,
ssually situated in, or in close relation to, the
mtestinal loop. Test usually more or less
gelatinous and translucent, though often
tough,

FaMmiLies oF PHLEBOBRARCHIA

A Body in two divisions (thorax and abdomen)
as in most compound ascidians; well-
developed internal longitudinal vessels in
branchial sac. :Compound ascidians with
large, partly ‘embedded, or independent
zooids -, e oo -Diazonidae

% Body sac-like, undmded
By, Simplé ascidians often of considerable
size.

Ci. Body somewhat elongate; alimentary
and reproductive organs extending
more or - less behind the branchial
sac. Mantle muscles ina few broad,
conspicuous, longitudinal bands

Cigtiidae

C,. Alimentary and reproductive organs
whoily on left side of body; intes-
tine bending dorsally beyond the
stomach, Torming an  S-shaped
curve anterior or dorsal ‘to - the
stomach. Mantle muscles chiefly of
narrow bands or fibers often form-
ing a network,

Dy Stigmata  straight in  parallel
rows, internal longitudinal ves-
scls of branchial sac well de-
veloped  and ‘usually bearing
papillae . Ascidiidae

D,. Stigmata in spirals. Internal lon-
gitudinal vessels’ wanting or
rudimentary . Agnesiidae

Cs. Alimentary and reproductive organs
on the ventral and more or less on
right side of bodv due to intestine
bending ventrally beyond the stom-
ach, passing back wventral to the
latter, (For the characters of its
genera, sce p. 203) . IR

. I\hodasomatxdae

Ce Impcrfeui_y known abwssa family .
L . Hypobythiidae

By ‘Compound ascidians with zooids re-
sembling small Ascidiidae in moest of
their characters; covids usually inde-
pendent hudding from a vine-like stolon
(in - one: species - somctimes . conflu-
enty . . .. . . Perophoridae

GENERA OF RHODOSOMATIDALE

A Body elonpate, both apertures in an oblique

cleft near the anterior énd capable of being
closed Ly a movable cover. Branchial sac
with straight stigmata and internal tonyl-
tudinal vessels . Rhodosom
B. Apcrtures both near together on an ovate,
disk-like, distinctly bounded arca which
in all but one species (inaeguale) is pro-
tected by definitely arrariged thin horay
plates. Stig matacurved orinsmallspirals.
C}rel}osoma
C. Bod) sac- h'\e wrthout protective struc-
tures, sometimes with a short pedicel
for “attachment)  test  transparent,
stigmata in small, often very perfeet
spirals regularly arranged.

Dh. Internal longitudinal vesscls nu-
nicrous and well developed. .
o . Corella
Ds. Imperfectly known abyssal genera
related to Corella . .

S {see pp: 213 217}
. Corynasczdw and Benlmsctdw
Dy, Arctic genera related to Corella, in-
ternal longitudinal vessels incom-

plete (see p. 214) . R
. Corelloides and Corellapsls

GENERA OF PEROPHORIDAE

Ay Zooids small, ovate, not over three to five
rowsof stigmata . . . . . Perophora
*As. Zooids oblong ‘of clavate, up to 200 mm. or
more long and with 15 to 30 rows of stig-
mata when adult . . . . . Ecteinascidia



Orper STOLIDOBRANCHIA Launig

{ = Ptychobranchia Sceliger)

The most highly specialized order of asgg.
1ans. It contains both compound and simpls
forms. The body is never divided intg ;
thorax and abdomen; the digestive tract and
reproductive organs always lic beside, or pro-

ject only slightly behind, the branchial sag
which has internal longitudinal vessels and 5

(rudimentary or lost in a few forms). The
tentacles are sometimes branched, a charag
ter.niot: found in other orders, and the neursl, |
gland is dorsal to the ganglion instead of veo=
tral to the latter as usual in most ascidiane~
The internal longitudinal vessels are more. -
numerous and closely placed on the folds
plications of the branchial sac than on'the |
flat parts. These vessels, which are often'of
flattened cross section, may be raised on low: |
papillae, but never bear papillae themselves, |
i

]

The gonads are commonly attached to thé:
inner surface of the mantle, not to the diges,
tive tract. .

When budding occurs it is of the“so:called.
“nalleal type,” the buds or stolons produciag
them being outgrowths of the lateral part of:
the body.

FAMILIES OF STOLIDOBRANCHIA

Ay Simple ascidians, often large; body: saclike;
larger tentacles branched; branchial sac
with internal longitudinal vessels and &
small number of large, curved, pleat-ike,
folds (reduced or obsolete in some cases.
Alimentary tract on left side of body.

B:. Body sessile or sometimes borne on 3
stalk or pedicel. Test tough, wrinkled,:
opaque and often minutely (sometimes:
coarsely) spinous; both apertures cofit;
monly conspicuously  square or fours
lobed. Color often red or reddish during

life, especially . about the apertures:
Branchial sac usually with more than
four large folds on each side, stigmata
usually straight (spiral in a few cases);
stomach clongatd, taperinginto the ia-
testine, and bearing a hepatic organ of
small tubes, Gonads few {usuaily but
one on cach side), ¢longate, hermaphro-
ditic, the left commonly i, or partly in,
the intestinal foop. No renal sac .
L oL Pyuridae
By Body usually sessile; often. unattached
and living buried in sand ur mud. Test
often covered with hair-like processes,
and with much adhereat sand or mud.
Branchial aperture commonly with
about six lebes, atrial with Tour lobes or
square. Branchial sac with five to seven
{olds on-each side; in some generd these
are obsolete and indicated only by a
small group of internal longitudinal ves-
sels or a single large one. Stigmata
mostly in large spirals, sometimes very
perfectly formed and raised into in-
wardly projecting conical infundibula.
Dorsal Iamina continuous, often with @
dentate margin.. Stomach elongate, a
part of its wall modified into a glandu-
lar organ. Usually one large hermaph-
réditic. gonad on. each side. A large
closed renal sac on the right side of the
bodv .ovv o oo Molgulidae
As Simple or compound ascidians; tentacles al-
wayssimple;dorsal lamina alwaysa continu-

ous membrane; branchial {olds usually but -

four (rarely a rudimeatary fiith one) on
each side; there may be less than four, some
or all being obsolete. The simple species
often resemble Pyuridae in their thick,
tough, wrinkled test, often reddish about
the apertures, which are commoniy both
four-lobed. Stigimata always straight; stom-
3c}1 rather short, rounded or ovate, oiten
with a longitudinally plicated wall and a
small.caecum, butino hepaticglandGonads
vary in number frof one 1o many; usualy
hermaphroditic {sonretimes of one sex in the
small compound species), attached to the
inner surface of the bodv wali, No renal sac
D I I TS IS Styelidae
A Compond ascidians closely related tothe

Styelidae; test gelatinons, zovids small and

arrasiged in the conimon testin systenis dis-

charying byocofiimon clowes! edvities dnd

apertires. Branchial sac with no folds and

only three mternndilongitadinad vessels ot

each side. Male and famale gonads separate
Botryilidae

LS Y




GENERA OF MOLGULIDAE

4 Branchial sac with folds {usually siv-or seven
on cach side}, cach bearing severalor many
internal longitudinal vessels.

B Stigmata more or less curved or syirral
i their arrangement, especially on the
summits of the folds, ahich are formed
by or bear a row of conteal infundibila.

Ci. Gonads one on ecach side, the left
gonad dorsal orianterior: to the
prigvary intestinal loop Gn the sees
ondaryloop)

- typical spectes. of Molgula

Cae Ccnads one on each side, the left
gonad in’ the primary intestinal
loop . . . Subgenus Molguloides

Ci. Gonads one oneach side but the'male
and female parts of each gonad
separated’ . UL < o

: § Subgenus aIer.stocarpus
S!ml ar to Molgula, stigmata said not
to form spirals even on the fold

Ascapera

Stxgmata in connected doub!c spirals on
infundibula on the folds and also on the
flat parts of the saci A pair of adhesive
secreting glands near the endostyle. No

. right gonad . . . Rbgzomolgula

Branchial sac without folds but with ene wide
internal longitudinal vessel of flat cross sec-
tion in the placeof each fold.

Body axis much curved {very convex ven-
trally), stigmata short, mostly curved,
forming “small, Irregularly’ distributed
infundibula. A gonad on each side; left
gonad in ‘the seconddry intestinal
toop . . e

2. Stigmata splral on  large  infundibula
bridged ' over by the internal jongi-
tudinal vessels, additional (accessory)
infundibula present in some species:

Ci. Spirals formed by the stigmata in-
terrupted at intervals; accessory in-
fundibula present; gonads present
on both sides. . . Pareugyrioides

Cz Stigmata in connected chains of very
perfect double: spirals usually in-
terrupted only at the summits of
the “infundibula or centers of the
spirals S . Eugyra

Ca Arrangement of stlgmata similar fo
Eugyra in yvoung individuals, but
the infundibula - become greatly
multiplied - and irregularly - dis-
tributed 1n old individuals
Dot Bostrichobrancius .

Imperfectly known abyvssal: genera {(sec pp.
428, 342) Anomopera and Hexacrobylus

GENERA OF BOTRYLLIDAE

varles. one or several. on each side; anterior or
dorsal to the testes; no incubatory pouch, the
embryos developing in the peribranchial cavity.

v . PR . Botryllus
CATY . ONe On ench cxde ':;mzated pasterior to the
testes. The egg developsina sac-like incubatory
pouch; formed as an outgrowth of the body
wall oo L SDotrylioides

Paranmulguly .

GENERA UF STYELIDAE

Ay Stmple ascidians,
By, Gonads on both sides of the body,

C,. ‘Gonads few, sometimes only one on
each side; the ovary: 1s somewhat
elongate flask-shaped o tubular,
sometimes. branched, artached to
the inner side of ‘the bodv wall; the
numerous small testes atrached to
the body wall near to (alongside or
around the end of) the ovary but
separately from it

Dy, Branchial folds, well developed. .
. Sf;ye!a
Ds.. I\o branchxal lolds. Each gonad
elongate U-shaped. . Pelonaia

Cs The ovary and testes of each gonad
form a2 compact body often enclosed
in a membranous capsule or tube.

D). Gonads thus fermed few in
aumber, elongate, sometimes
branched - Cuemidocarpa

D.. Gonads numerous on each side of
the body (especially on the
right side) of shorter, ovate, or
rounded {orm. Polyeirpa

By One ‘gonad (ol the Cuwemidocarpa tvpe)
present on therightside, none on the left.
Desidrodeg

C Cormd ‘mmcwd .

. typical species o{ L)wzdmdm

Co. Gonad unbranched .

Subiénus S/\-clnbsu
(‘ompomd asci dx‘ms zooids small, sometimes

embedded 1na common test; in other cases
more or less independent.
By. Branchial sac without folds, and with
only a few (three to 16} internal longi-
tudinal vessels on each side.

Cr. One gonad on each side composed of

aovary and twoitestes, Testgelat-
ifaus, similar to that of Botrvlus
I CSymplegma
oA grm'zd on the left side only, com-
posed of an ovary and two groups
of testes, in a sac-like outgrowth of
the body wall. Anincubatory pouch
also developed K iikenthalia
Co A row ol gonads eacli side of the endo-
styvle; caeh gonad with anovary and
oné testis i, i . Polyzea
Ci. Arowofgonads e‘xch side of the endo-
style, each of one sex, female on the
right, male on the Teft side .
v Allecocarpa
Cs. Canads mosdv of one sex, those in the
anterior part of the body female, in
the posterior part male

I ﬂ'fetandmcarpc-z 'V

Bs. Branchial sac with folds.
Cy.Gonads  hermaphroditic, present on
both sides of the body.

Dy .Each gonad with several or many
testes ... . Polvandrocarpa

D, Eachyg gonad thh only two testes,
Subgenus Eusynstyela

Ca A gonad on the right side only, pecui
iar in having the oviduct opening

into the caviey of the branchial sae,
Gynandrocarpa



(YENERA OF PYURIDAE

Ay Branchial folds well developed {usnally six or
more on each side} and bearing internal
fonpitudinal vessels.

By. Dorsatlamina cleft into a series of narrow
teeth or langucts.
€. Stigmata Jongitadinal, arranged in
transverse rows. Intestine forming
a large open loop.

D,. Gonads one {rarely two}un each
side, usually consisting of small
separated sacs containing an
ovarvand testesarranged along
the oviduet and common sperm
diet, but sometimes of ‘more
compact structure, . . Pyuwra

;. Gonads one on each side, consist-
ing of a long simuous ovary
bordered by the small testes.
Needle-like ‘spicules covered
with small dppressed spines
in mantle and internal or-
gans- . . . » . . Herdmania

Ds Gonads several. on cach . side;
flask 'shaped or tubular, their
distal :ends directed anteriorly
and lying across the intestine .
e e e v ow. . Helocynthic

C.. Stigmata transverse {unique among
ascidians) crossed by the internal
longitudinal vessels . . . Boltenia

C;. Abyssal species, body “borne -on
slender flexible stalk arising from
the anterior end or on a shorter

~* “pedicel. ‘Branchial sac consisting
mainly of transverse and internal
longitudinal vesselsonly . . . .

e e e ow . Culeolus, Fuangulus

Ba. Dorsal lamina a continuous membrane.
Left gonad partly in intestinal loop.

C.. Stigmata straight . . Microcosmus
Ca. Stigimata curved or in spirals on the
folds . .« » o . . Hartmeyeria

By ‘Abyssal and Antarctic forms having body
surface with converging rows of minute
papillae bearing spicules. Stigmata
small, irregular . . . . . Bathypera

As Branchial folds obsolete, stigmata in large
flattened infundibula . . . Heterostigma



