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P L A T E 149. Ascidiacea (3). D iag rams s h o w i n g c o m m o n var ia t ions in body-
form a n d a r r a n g e m e n t of gut and gonads : gut s t i pp l ed ; b ra in , endos ty l e , and 
g o n a d s sol id black. 6, in tes t ina l loop lying l)eside and at lef t of the pha rynx , 
b o d y no t d iv ided in to reg ions (holosomatous) , gonads on o n e or both s ides , at-
t a c h e d to gut or to man t l e . T h i s cond i t ion is c o m m o n in s i m p l e asc id ians a n d 
is f o u n d in n u m e r o u s colonial spec ie s . 7, 8, zooids of colonia l a sc id ians show-
ing the subd iv i s ion into more or less d is t inct r eg ions (merosoma tous ) : 7, a 
g e n e r a l i z e d polyc i tor id zooid (e.g., Clavelina, Archidistoma) s h o w i n g divi -
sion of body into two reg ions , thorax and a b d o m e n ; S, a g e n e r a l i z e d synoie id 
zooid ( e . g . , A p l i d i u m , Synoicum) s h o w i n g divis ion of b o d y into t h r e e r eg ions , 
thorax, a b d o m e n , a n d p o s t a b d o m e n . 

From: Abbott, D.P. 1975 
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the c l a s s i f i ca t ion a n d d e s c r i p -
t ions. 
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From: Van Name, W.G. 1945 

(yen+rz>r 

I N T E S T I M E -

T E S T I S 

G A N G L I O N 

A T R I A L 
A P E R T U R E 

D O R S A L 
L A N G U E T 

R E C T U M 

N T E S T I N A L 
G - L A N D 

-oral operlure 
-oral siphon 
- atriol languet 
-dorsol ganglion (brain) 
-neural gland 
"atr ial aperture 
- tentacles 
- pharynx 
-a t r ium 
- sligmata 
-dorsal longuet 
- endostyle 
-anus 

rectum 

esophagus 
epicardium 

stomach 

common spermatic duct 

ovary 

testes 

Frctn: Abbott, D.P. 1975 

pericardium and heart 

PLATE 148 . A s c i d i a c e a (2) . 5 , d i a g r a m o f g e n e r a l i z e d c o m p o u n d a s c i d i a n 
z o o i d w i t h a p o s t a b d o i n e n . 



Keys to Families and Genera of North and South American Ascidians 

O K D E K A P L O U S O B R A N C H I A L A I I I L L E 

( = Kr ikob ranch i a Seeliger) 

C o m p o u n d a s c i d i a n s h a v i n g t h e b o d y di-
v i d e d i n t o t w o or t h r e e p a r t s or s e g m e n t s 
( t h o r a x , a b d o m e n , a n d s o m e t i m e s p o s t - a b -
d o m e n ) , t h e d i g e s t i v e t r a c t , r e p r o d u c t i v e or-
g a n s , a n d h e a r t b e i n g s i t u a t e d in the p o s t e r i o r 
p a r t or par t s . T e n t a c l e s s i m p l e , b r a n c h i a l 
s a c w i t h o u t f o l d s or in terna l l o n g i t u d i n a l v e s -
sels . D o r s a l l a m i n a r e p r e s e n t e d b y l a n g u e t s 
ar i s ing u s u a l l y a l i t t l e t o t h e l e f t of t h e m e -
d i a n dorsa l ve s se l o n t h e t r a n s v e r s e v e s s e l s . 

T h o u g h j u d g i n g e n t i r e l y b y t h e a d u l t zo-
o ids , t h i s s e e m s t o be a h o m o g e n e o u s g r o u p ; 
i m p o r t a n t d i f f e r e n c e s in t h e b u d d i n g in t h e 
f a m i l i e s c o m p o s i n g i t i n d i c a t e t h a t t h e r e s e m -
b l a n c e s are in p a r t d u e t o c o n v e r g e n c e . 

F A M I L I E S O F A P L O U S O B R A N C H I A 

A. Body of zooid e longate , in t h r ee divisions, gon-
a d s a n d h e a r t in pos te r io r division (post-
a b d o m e n ) . B u d d i n g by s e g m e n t a t i o n of 
p o s t - a b d o m e n Syno ic idae 

B. Body of zooids in two divisions, a l i m e n t a r y 
loop, gonads , a n d hea r t , all in pos ter ior 
division. 

Ci. Colony inc rus t ing , m i n u t e s te l la te spic-
ules usua l ly p r e s e n t in tes t , zooids 

- very smal l ; never m o r e t h a n th ree or 
fou r rows of s t i g m a t a ; b u d d i n g of 
pylor ic t y p e (see p. 79). D i d e m n i d a e 

C*. Colony lobed or mass ive , zooids when 
large o f t en more or less i n d e p e n d e n t . 
N o s te l l a te spicules (disk-l ike spi-
cules in one genus) . B u d d i n g b y seg-
m e n t a t i o n of b o d y o r f rom s to lons . 

Po lyc i to r idae 

--from Van Name, W.G. 1945 
G E N E R A OK S Y N O I C I D A E 

A,. A d u l t zooids e longa te , pos t - abdomen in more 
or less d i rcc t c o n t i n u a t i o n of thorax a n d ab-
d o m e n . Zooids p r o b a b l y a lways a r r anged in 
sy s t ems . 

Bi. S t o m a c h wall usual ly wi th wel l -marked 
long i tud ina l p l ica t ions some t imes ir-
regular or obsole te in p a r t of the s tom-
ach. 

Ci. P o s t - a b d o m e n r a t h e r shor t , t he t e s t e s 
in i r regula r g r o u p . . . Aplidium 

C2. P o s t - a b d o m e n (in adu l t s ) e longate , 
ua l ly wi th serial ly a r r a n g e d tes-
tes. 

Di-—Atrial a p e r t u r e - n o t -produccd; -

—usually -wel l—forward —with—a-
—smal l ,—some t imes—three -e l e f t -

l a n g u e t - — . — — ^ - A m a r o u c i u m 
Di. B o t h a p e r t u r e s six-lobed on for-

w a r d l y d i rec ted t u b e s . . . . 
Sigillinaria 

B2. S t o m a c h wall w i th r o u n d e d a r eo l a t i ons 
( n o t in long i tud ina l rows) which a r e 
o f t e n obso le te so t h a t t h e wall is 
s m o o t h . A t r i a l a p e r t u r e usua l ly s l ight ly 
p r o d u c e d , i t s a n t e r i o r lip o f t e n th ree-
p a r t e d Synoicum 

A j . P o s t - a b d o m e n sac-l ike, c o n n e c t e d wi th a b d o -
men b y a s l ender neck . 

Bi. P o s t - a b d o m e n e longa t e ; t r a n s v e r s e ves-
sels of sac s m o o t h . . . . Aplidiopsis 

Bj. P o s t - a b d o m e n o v a t e , sac- l ike; b ranch ia l 
s a c l a rge wi th m i n u t e papi l lae on i ts 
t r a n s v e r s e vessels ( u n i q u e in th is o rde r ) . 

A t r i a l I a n g u e t l a rge . . . .PolyclinZum 
Aj . Zooids cy l indr ica l , i n d e p e n d e n t , connec ted b y 

basa l s to lons Eulurdmania 
A,. I m p e r f e c t l y k n o w n a b y s s a l genus (see p. 75) 

Pharyngodictyon 

ifA'h 

flp/lJ «' IU.IVV 

Fig. 28. Polyclinum eonslcllafum 
Savignv. Zooid, X30, and part of sur-
face of colony showing branchial and 
common cloaca 1 apertures, y 4 6 
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G E N E R A OF D I D E M N I D A E 

A[. Proximal p a r t of sperm d u c t spirally coiled. 
Thorac ic muscles usual ly s t rong. 

Bi. Four rows of s t i gma ta . Ste l la te spicules 
usually a b u n d a n t , rarely absen t . 

Ci. Atr ia l a p e r t u r e no t produced, some-
t imes wi th a small l angue t ; test is 
single or in two (rarely three) di-
visions Didemnum 

C ; . Atr ial a p e r t u r e with l angue t . T e s t i s \ 
usually in five or more divi-
sions . . . Subgenus Polysyncraton 

Cj. Atr ial a p e r t u r e produced into a shor t 
funnel- l ike t ube of ten di rec ted 
s o m e w h a t posteriorly. Tes t i s di-
vided Leploclinides 

C«. Imper fec t ly known abyssal genus 
Coelocormus 

B2. Th ree rows of s t i gma ta . N o at r ia l l angue t . 
Tes t i s single. Ste l la te spicules p resen t 
or a b s e n t Trididcmnum 

A3. Proximal p a r t of sperm duc t not coiled. 
Thorac ic muscles usually weak. Always four 
rows of s t i g m a t a . 

Bj. N o spicules. Common cloacal cavi t ies 
usual ly very extensive. Tes t is of two j 
rounded divisions. N o atr ial lan- j 
gue t Diplosoma. i 

B2. Spicules p resen t . Test is more or less c lef t 
or d iv ided . I 

C| . Spicules t e t rahedra l ( four -poin ted) . j 
Tes t i s par t ia l ly c l e f t . Echinoclinum 

Cj. Spicules stel late. Tes t is of two or more 
glands . Small atr ial l anguet ,pces^ j 
e n t Lissoclinum 1 

G E N E K A OK POLYCITOKIDAK 

. Colony massive or lobed, zooids usual ly com-
pletely embedded or near ly so. No incuba-
tory pouch (larva" deve lop in the a t r ia l 
cavity). 

Bj. Disk-shaped spicules in test ( somet imes 
poorly developed or replaced by cal-
careous depos i t s ) . F o u r rows of stig- , 
rnata Cyslody'cs \ 

B:. No spicules. 
Cj. Three rows of s t i g m a t a . 

Di. Zooids e m b e d d e d . r-^EudisWma— j 
—D;. Poster ior—part—only embc 

Archidistomn 

Cj. Four or more rows of s t i gma ta . . . 
Polycitor 

A* Zooids large, n u m e r o u s rows of s t i gma ta , 
thorax and a b d o m e n connec ted by a long 
neck. Zooids e m b e d d e d or par t ia l ly or 
wholly i ndependen t a n d connected only by-
stolons f rom which the b u d s fo rm. N o 
incubatory pouch Clavelina 

As. Colony variously s h a p e d ; four rows of stig-
mata. E m b r y o s deve lop in to la rvae in an 
incubatory pouch joined to the p a r e n t by a 
slender neck. 

Bj. A slender p a r a s t i g m a t i c vessel crosses 
each row of s t i g m a t a a t their middle . 
Several l a rvae in brood pouch . . . . 

Distaplia 
Bj. Colony very long, band shaped , la ter 

br«<L-ks a w a y and becomes pelagic. Said 
to have b u t one e m b r y o in brood 
pouch Holozoa 

BA. NO pa ras t igmat ic vessels, brood pouch 
with numerous larvae. Colony cap i t a t e , 
somet imes b r a n c h e d . Sexes in sepa ra te 
colonies Sycozoa 
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OKDBR P H L E B O B R A N C H I A L A H I L L R 

( = Diktyobranchia Seeliger) 

A large group c o n t a i n i n g b o t h c o m p o u n d 
ind simple ascidians , d i s t ingu i shed chie f ly b y 
fhe character of the branchial sac, wh ich is 
Sat, without large p lea t s or folds, t h o u g h 
ninute undula t ions m a y occur. A s y s t e m of 
iiciider, tubular, internal longi tudina l vesse l s 
(usually numerous and e q u a l l y s p a c e d ) raised 
on supporting papi l lae is n o r m a l l y present on 
tbe inner surface of the sac, t h o u g h in a few 
Eraera it has b e c o m e r u d i m e n t a r y or lost . 
Branchial t en tac le s a l w a y s s i m p l e ; s t i g m a t a 
«ther straight or spiral in a r r a n g e m e n t ; 
ronads present on one s ide of the b o d y on ly , 
anal ly s i tuated in, or in close relat ion to, the 
~tcstinal loop. T e s t usua l ly more or less 
ftlatinous and trans lucent , t h o u g h o f t e n 
tough. 

FAMILIES OF PHLEBOBRANCHIA 

AJ. Body in two divisions (thorax and abdomen) 
as in most compound ascidians; well-
developed internal longitudinal vessels in 
branchial sac. Compound ascidians with 
' a rge, par t ly embedded, or independen t 
zooids Diazonidae 

•V Body sac-like, undivided. 
BI. Simple ascidians often of considerable 

size. 
Ci. Body somewhat elongate; a l imenta ry 

and reproductive organs extending 
more or less behind the branchial 
sac. Mant le muscles in a few broad, 
conspicuous, longitudinal btinds 

Cionidae 

Cj. Al imentary and reproduct ive organs 
wholly on left side of body; intes-
t ine bending dorsallv beyond the 
s tomach, forming ail S-shaped 
curve anter ior or dorsal to the 
s tomach. Mant le muscles chiefly of 
narrow bands or fibers often form-
ing a network. 

Di. S t igmata s t ra ight in parallel 
rows, internal longitudinal ves-
sels of branchial sac well de-
veloped and usually bearing 
papillae Ascidiidae 

D2. S t igmata in spirals. In ternal lon-
gitudinal vessels want ing or 
rud imenta ry . . Agnesiidae 

C3. Al imentary and reproduct ive organs 
on the ventral and more or less on 
right side of body due to intest ine 
bending ventrally beyond the s tom-
ach, passing back ventral to the 
lat ter . (For the characters of i ts 
genera, see p. 203) 

Rhodosomat idae 
C«. Imperfec t ly known abyssal family . . 

Hypoby th i idae 
Bj. Compound ascidians with zooids re-

sembling small Ascidiidae in most of 
their characters ; zooids usually inde-
pendent , budding from a vine-like stolon 
(in one species sometimes conflu-
ent) . . . . . . . . J 'crophoridae 

G E N E R A OF RHODOSOMATIDAE 
A. Body elongate, both ape r tu res in an oblique 

cleft near the anter ior end capable of being 
closed by a movable covcr. Branchial sac 
with s t ra ight s t igmata and in ternal - longi-
tudinal vessels Rhodosoma 

B. Apertures both near together on an ova te , 
disk-like, dis t inct ly bounded area which 
in all but one species (inaequale) is pro-
tected by definitely ar ranged thin horny 
plates. S t igmatacurvcd or in small spirals. 

Chelyosorna 
C. Body sac-like, wi thout pro tec t ive s truc-

tures, sometimes with a short pedicel 
for a t t a c h m e n t ; lest t r anspa ren t , 
s t igmata in small, of ten very perfect 
spirals regularly a r ranged. 

Di. In terna l longitudinal vessels nu-
merous and well developed. . . 

Corella 
D2. Imperfec t ly known abyssal genera 

related to Corella 
(see pp. 215, 217). 

. . Corynascidia and Betilhascidia 
Ds. Arct ic genera related to Corella, in-

ternal longitudinal vessels incom-
plete (see p. 214) 
. . . Corelloides and Corellopsis 

1 
1 
1 
I 
I 
I 
i 
! 
1 G E N E R A OF P E R O P H O R I D A E 

I AJ. Zooids small, ovate, not over three to five 
1 rows of s t igmata Pcrophora 

A* Zooids oblong or clavate, up to 200 m m . or 
I more long and with 15 to 30 rows of stig-
| mata when adu l t Ecteinascidia 

\ 

j 
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O R D F . R S T O L I D O B R A N C H I A LAHILLE | 

( = P t y c h o b r a n c h i a Sccliger) 

T h e m o s t h i g h l y s p e c i a l i z e d order of ascid> > 
ians . I t c o n t a i n s b o t h c o m p o u n d and simp^ 
f o r m s . T h e b o d y is n e v e r d i v i d e d into t \ 
t h o r a x a n d a b d o m e n ; the d i g e s t i v e tractao<J \ 
r e p r o d u c t i v e o r g a n s a l w a y s lie bes ide , or pfrw \ 
j e c t o n l y s l i g h t l y b e h i n d , t h e branchial sa£ ! 
w h i c h h a s in ternal l o n g i t u d i n a l vesse l s anda i 
f e w large l o n g i t u d i n a l f o l d s or plication* 
( r u d i m e n t a r y or l o s t in a f e w forms) . Tht 
t e n t a c l e s are s o m e t i m e s b r a n c h e d , a charac* 
tcr n o t f o u n d in o t h e r orders , a n d the neural, 
g l a n d is dorsa l to t h e g a n g l i o n ins t ead of VQJCT 

trai t o t h e l a t t e r a s usual in m o s t ascidiansS 

T h e i n t e r n a l l o n g i t u d i n a l v e s s e l s are more 
n u m e r o u s a n d c l o s e l y p l a c e d o n the folds or" ; 
p l i c a t i o n s of t h e b r a n c h i a l s a c t h a n on "tiff* . 
flat par t s . T h e s e v e s s e l s , w h i c h are often of. i 
flattened cros s s e c t i o n , m a y be raised on j 
p a p i l l a e , b u t n e v e r b e a r p a p i l l a e themselves* | 
T h e g o n a d s are c o m m o n l y a t t a c h e d to the; 
i n n e r s u r f a c e of t h e m a n t l e , n o t t o the digcC ; 
t i v e t r a c t . 

W h e n b u d d i n g o c c u r s i t is of the~so-cailea_ i 
" p a l l e a l t y p e , " t h e b u d s or s t o l o n s producing" j 
t h e m b e i n g o u t g r o w t h s of t h e lateral part of: j 
t h e b o d y . 1 

FAMILIES OF STOLIDOBRANCHIA \ 

Ai. Simple ascidians, often large; body sac-like, ' 
larger tentacles branched; branchial sac | 
with internal longitudinal vessels and •». j 
small number of large, curved, pleat-like, I 
folds (reduced or obsolete in some cases).. | 
Alimentary tract on left side of body. ' 

Bi. Body sessile or sometimes borne on a i 
stalk or pedicel. Tes t tough, wrinkled, j 
opaque and often minutely (sometimes- j 
coarsely) spinous; both apertures com- g 
monlv conspicuously square or four- • 
lobed. Color often red or reddish during f 

> 

life, especially a b o u t the ape r tu re s . 
Branchial sac usual ly with more than 
four large folds on each side, s t i g m a t a 
usually s t ra igh t (spiral in a few cases) ; 
s tomach e longate , t aper ing into the in-
test ine. and bear ing a hepa t ic organ of 
small tubes . G o n a d s few (usual ly b u t 
one on cach side), e longate , h e r m a p h r o -
ditic, the left common ly in, or par t ly in, 
the in tes t inal loop. N o renal sac . . . 

P y u r i d a e 
BI. Body usually sessile; o f t e n u n a t t a c h e d 

and living buried in sand or m u d . T e s t 
of ten covered with hair-l ike processes, 
and with much a d h e r e n t sand or m u d . 
Branchia l a p e r t u r e common ly wi th 
a b o u t six lobes, a t r ia l wi th four lobes or 
square . Branchia l sac with five to seven 
folds on each side; in s o m e genera these 
are obsolete and ind ica ted only b y a 
small g roup of in te rna l longi tudina l ves-
sels or a single large one. S t i g m a t a 
most ly in large spirals , s o m e t i m e s v e r y 
perfect ly formed a n d raised in to in-
wardly p ro jec t ing conical i n f u n d i b u l a . 
Dorsal l amina con t inuous , o f t en wi th a 
d e n t a t e marg in . S t o m a c h e longate , a 
p a r t of i t s wall modif ied in to a g l andu-
lar organ . Usual ly one large h e r m a p h -
rodit ic gonad on each side. A large 
closed renal sac on the r ight s ide of the 

body Molgu l idae 
A* Simple or compound asc id ians ; t en tac les al-

ways simple; dorsal l amina a lways a c o n t i n u -
ous m e m b r a n e ; b ranch ia l folds usual ly b u t 
four (rarely a r u d i m e n t a r y fifth one) on 
each side; there m a y be less t h a n four, some 
or all being obsolete . T h e s imple species 
often resemble P y u r i d a e in the i r th ick , 
tough, wrinkled tes t , o f t e n reddish a b o u t 
the aper tures , which a r e c o m m o n l y b o t h 
four-lobed. S t i g m a t a a lways s t r a i g h t ; s t o m -
ach ra ther shor t , r o u n d e d or ova te , o f t e n 
with a longi tudinal ly p l i ca ted jwall a n d a 
small caecum, bu t .no hepa t i c gIand?X>onads 
vary in n u m b e r f ronTone to m a n y ; usual ly 
hermaphrodit ic ( some t imes of one sex in t he 
small compound species), a t t a c h e d to the 
inner surface of the body wall. No renal sac 

S tye l i dae 
Compound ascidians closely re la ted to the 

Styelidae; test gela t inous, zooids small a n d 
arranged in the common tes t in s y s t e m s dis-
charging by c o m m o n cloaca! cavi t ies a n d 
apertures. Branchial sac wi th no folds a n d 
only three internal longi tud ina l vessels on 
each side. Male and female g o n a d s s e p a r a t e 
• • Bo i ry l l idae 



G E N E R A OF S T V E L I D A E 

. Simple ascidians. 
B ;. Gonads on both sides of the body. 

Ci. Gonads few, sometimes only one on 
each side; the ovary is somewhat 
elongate flask-shaped or tubular , 
somet imes branched, a t t ached to 
the inner side of the body wall; the 
numerous small testes a t t ached to 
the body wall near to (alongside or 
a round the end of) the ovary bu t 
separately from it. 

Di. Branchial folds .well developed. . 
Styela 

D2. NO branchial folds. Each gonad 
elongate U-shaped. . Pelonaia 

C2. The ovary and testes of each gonad 
form a compact body of ten enclosed 
in a membranous capsule or tube. 

Di. Gonads thus formed few in 
number , elongate, somet imes 
branched . . . Cncmiiocar pa 

D2. Gonads numerous on each side of 
the body (especially 0/1 the 
right side) of shorter , ovate , or 
rounded fo rm. . . Polycarpa 

B2. One gonad (of the Cnemidocarpa type) 
present on the right side, none 011 the lef t . 

Dendrodoa 
Ci. Gonad branched 

. . . typical species of Dendmdoa 
C2. Gonad unbranched 

Subgenus Styclnpsis 
Compound ascidians; zooids small, somet imes 

embedded in a common test, in o ther cases 
more or less independent . 

Bi. Branchial sac wi thout folds, and with 
only a few (three to 16) internal longi-
tudinal vessels on each side. 

Ci. One gonad on each side composed of 
an ovary and two testes. Tes t gelat-
inous, similar to tha t of Bolryllus . 

Symplcgma 
C2. A gonad on the left side only, com-

posed of an ovary and two groups 
of testes, in a sac-like ou tgrowth of 
the body wall. An incubatory pouch 
also developed . . . Kiikenthalia 

Cj. A row of gonads each side of the endo-
style, each gonad with an ovary and 
one testis Polyzoa 

C<. A row of gonads each side of the endo-
style, each of one sex, female on the 
right, male 011 the left side . . . . 

Allococarpa 
C5. Gonads mostly of one sex, those in the 

an ter ior par t of the body female, in 
the posterior pa r t male 

Mctandrocarpa 
B2. Branchial sac with folds. 

Ci. Gonads hermaphrodi t ic , p resent on 
both sides of the body. 

Di. Each gonad with several or m a n y 
testes . . . . Polyandrocarpa 

Dj. Each gonad with only two testes . 
. . . . Subgenus Eusyrislyela 

C2. A gonad 011 the r ight side only, pecul-
iar in having the ov iduc t opening 
into the cavi ty of the branchial sac . 

Gynandrocarpa 
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G E N E R A o r P Y U R I D A E 

A,. Branchial folds well deve loped (usual ly six or 
more on each side) and bear ing in te rna l 
longi tudina l vessels. 

Bi. Dorsal l amina clef t in to a series of n a r r o w 
tee th or languets . 

Ci. S t i g m a t a longi tudina l , a r r a n g e d in 
t r ansve r se rows. In t e s t i ne fo rming 
a large open loop. 

Di. G o n a d s one (rarely two) on each 
side, usual ly cons is t ing of small 
s epa ra t ed sacs c o n t a i n i n g an i 
o v a r y a n d tes tes a r r a n g e d a long 
the o v i d u c t and c o m m o n spe rm 
d u c t , b u t some t imes of more 
c o m p a c t s t r u c t u r e . . . Pyura 

Dj. G o n a d s one on each side, consis t -
ing of a long s inuous o v a r y 
bordered by the small testes. 
Needle- l ike spicules covered 
wi th small appressed spines 
in m a n t l e and in te rna l or-
gans Herdmania 

D3. G o n a d s several on each side; 
flask shaped or t u b u l a r , the i r 
dis ta l ends d i rec ted an te r io r ly 
and lying across the in tes t ine . 

Halocynthia 
C». S t i g m a t a t r ansve r se (un ique a m o n g 

ascidians) crossed by the in te rna l 
long i tud ina l vessels . . . Boltenia 

Ca. Abyssa l species, body borne on 
s lender flexible s t a lk ar is ing f rom 
the an te r io r end or on a shor t e r 

*'" pedicel. Branchia l sac consis t ing 
ma in ly of t r ansve r se a n d in t e rna l 
long i tud ina l vessels only . . . . 

Culeolus, Fungulus 
B,. Dorsal l amina a c o n t i n u o u s m e m b r a n e . 

L e f t gonad p a r t l y in in tes t ina l loop. 
Ci. S t i g m a t a s t r a i g h t . . Microcosmus 
Cj. S t i g m a t a cu rved or in spi ra ls on the 

folds Hartmeyeria 
Bj. Abyssal a n d A n t a r c t i c fo rms hav ing body 

sur face wi th converg ing rows of m i n u t e 
papi l lae bear ing spicules. S t i g m a t a 
small , i r regula r Bathypera 

AJ. Branchial folds obsolete , s t i g m a t a in large 
flattened i n f u n d i b u l a . . . Heterostigma 


