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Fig. 54. Psychropotes longicauda. Maximum arm length 
of dorsal crosses in relation to body length. 

This may represent a geographic or local varia- 
tion; deposits with more than four arms have not 
otherwise been found in P. longicauda. 

The ventral deposits probably show no geo- 
graphic variation. In the Kermadec Trench the 
variation in shape comprised the whole variation 
found in the species. 

An age variation is present in the size of the 
crosses. In  the specimens from the North Atlantic, 
the Antarctic, the Kermadec Trench, and the 
eastern Pacific the maximum arm length of the 
dorsal crosses decreases on an average with the 
size of the specimens (Fig. 54). 

The ventral crosses belong to two size groups. 
Crosses with arms smaller than 0.1 mm are 
abundant in all the specimens, and are usually 
the only deposits present. (One specimen from 
St. 664 in the Kermadec Trench, however, had 
only rod-shaped deposits in the ventrum). Large 
scattered crosses, with arm lengths of 0.2-0.3 mm, 
are found mainly in smaller specimens. 

Conclusion.  A geographic variation is shown 
by the shape of the dorsal crosses, by the number 
of free ventrolateral and fused posterior tube- 
feet, and by the presence or absence of radial 
elevations on the head. The variation in each 
feature is largely independent. A division of the 
species into geographic subspecies cannot be made 
on the basis of our present knowledge. 

A local variation in body colour was found 
between specimens from two Galathea stations 
in the Kermadec Trench. 

An age variation is shown by the presence of 
large, juvenile crosses both in dorsum and 
ventrum, and by the fact that the tubefeet in 
specimens up to 5-6 cm in length are fused to 
form a continuous brim. A number of 12 tentacles 

was present in the 3.2 cm long specimen from St. 
663; already at a body length of 5-6 cm the full 
number of 18 tentacles is attained. 

Rela t ionships :  A large unpaired dorsal ap- 
pendage placed close to the posterior end of the 
body is found also in P. loveni which possibly 
represents a juvenile stage of P. longicauda. No 
other species can be pointed out as being partic- 
ularly close to P. longicauda. 

Dis t r ibu t ion :  Cosmopolitan, 2210-5173 m. 

Type: BM, labelled "Type". 
Type locality: Challenger St. 157 (53O55'S, 
108'35'E). 

Psychropotes loveni ThCel, 1882 
Fig. 55 

Theel 1882, p. 100, pls. XXVII: 2-4, XXXV: 1-3. 

Diagnosis : Tentacles 10-12. Dorsal papillae 
minute. Unpaired dorsal appendage large and 
placed close to posterior end of body; base of 
appendage as broad as the body. Brim continuous 
round the body. Dorsal deposits with a high and 
smooth central apophysis; arms up to 0.5 mm 
long, and usually with only one large spine on 
each arm. Ventral deposits with a low and 
spinous central apophysis, or with no apophysis; 
arms up to 0.2 mm long, with small spines only. 

Mater ia l :  
St. 668, Kermadec Trench (36O23'S, 177O41'W), 

2640 m. - 2 specimens. 

Descr ipt ion:  The two specimens are 2.5 and 
2.0 cm long, and very defective. The unpaired 
appendage as well as large parts of the skin are 
lacking. 

Skin whitish and soft. 
Tentacles 12 in both specimens. Discs with 

about 20 marginal knobs. On all the tentacles 
most or all of the knobs are retracted. 

Br im (preserved in patches only) continuous 
round the body. 

Midventral tubefeet very small but present 
throughout length of ventral sole. 

Deposits (Fig. 55). Dorsal crosses very uniform 
in appearance, with a high and smooth central 



tral tubefeet absent. Calcareous ring consisting 
of five star-shaped pieces. 

Taxonomy : The taxonomic position of the fam- 
ily is considered in the General Part (pp. 206- 
207), where the view is advanced that the family 
represents a paedomorphic trend of evolution. 

In  the present section only the subdivision of 
the family is discussed. The question of the cor- 

0 2 ~ ~  rect basis of this subdivision has been subject to 
a- 

divergent opinions by earlier authors. This was 

Fig. 55. Psychropotes loveni. Deposits. St. 668. partly due to the fact that divisions based on the 
1-2, dorsum; 3, ventrum. external characters were difficult to reconcile 

with divisions based on the deposits, and partly 
to different opinions regarding the phylogeny of 

apophysis, and four high and smooth arm spines; the deposits. 
additional spines rarely present. Arms up to 0.5 The views presented here with regard to the 
mm long. crosses (preserved in One of the phylogeny of the deposits (pp. 183-185) and the 
specimens only) with regularly curved and tapered calcareous ring (pp 187-189) in the Elpidiidae 
arms which are up to 0.2 mm long; central lead to a new evaluation of the interrelationship 
apophysis absent; arm spines very small. of the genera. 

Remarks  : The reference to Psychropotes loueni 
is based primarily on the dorsal crosses which are 
of the same characteristic shape (although almost 
twice as large) as those in the Challenger speci- 
men (the type). The ventral crosses differ by the 
complete absence of a central apophysis. 

The small size of the specimens and the low 
number of tentacles (the type is about 5 cm long 
and has 10 tentacles) suggest that all the known 
specimens of P. loueni are juveniles. 

I n  external features the specimens resemble the 
3.2 cm long juvenile of P. longicauda from St. 
663. However, the deposits in P. loueni are out- 
side the known variation of P. longicauda. 

Dis t r ibu t ion  : Southwestern Indian Ocean, 
2514 m. Kermadec Trench, 2640 m. 

Psychropotes sp. 

St. 217. One specimen, 7.5 cm long and 1.5 cm 
broad. Tentacles 18. Brim continuous round the 
body. Unpaired appendage 0.5 cm long, close to 
posterior end of body. Skin gelatinous, light vio- 
let, ventral side of head dark violet. Deposits 
strongly corroded. 

Family EkBPDIliDlhE ThCel, 1879 

Diagnosis : Tentacles 10-12. Ventrolateral tube- 
feet large, well spaced, and usually few. Midven- 

1. - Earlier systems of the Elpidiidae. Theel 
(1882), who established the original system for 
the family, based the genera mainly on external 
characters. Peniagone was defined by the large 
velum (an anterior, dorsal appendage composed 
of two or three pairs of fused papillae); Parel- 
pidia by the elongated, Synapta-shaped body and 
the reduced dorsal papillae; Scotoanassa by the 
depressed body form; and Achlyonice by the 
number of 12 tentacles. 

Thkel regarded the deposits as less important 
taxonomically. Peniagone included species with 
four-armed deposits and one species (Arnperirna 
naresi) with three-armed deposits. Other species 
with four-armed deposits were referred to Elpidia, 
despite the fact that the type species of this genus 
(E. glacialis) had completely different deposits. 

The genera Kolga and l rpa were separated 
by an anatomical feature, the stone canal in 
Kolga opening to the exterior, in Irpa to the 
body cavity. 

The genus Enypniastes was characterized by 
the large anterior brim composed of both dorsal 
and ventrolateral papillae, and by the presence 
of 20 tentacles. 

R. Perrier (1902) primarily based his system on 
the deposits and thereby attained a more natural 
grouping of the species. He reserved the genus 
Elpidia for the species E. glacialis which possess- 
es spicules of a type otherwise unknown in the 



holothurians. He defined Scotoplanes by the pres- 
ence of rods in addition to 6-shaped spicules, 
and united species simultaneously possessing C- 
shaped and tripartite spicules into a new genus, 
Periamma. (Pawson (1965a) pointed out that the 
name Periamma was preoccupied and changed it 
to Amperirna). The genera Scotoplanes and Pe- 
riamma (=Amperima) together embraced all El- 
pidiidae with C-shaped spicules. 

Species with four-armed spicules were by Per- 
rier collected into four closely related genera, 
distinguished by the shape of the body, and by 
the presence or absence of a velum. Of these 
genera, Parelpidia and Scotoanassa were defined 
in accordance with ThCel, whereas Peniagone was 
given another content - being no longer defined 
by the presence of a particularly large velum. In  
Perrier's system this genus included species with 
four-armed spicules, an elongatedly oval body, 
and a velum (whether or not the latter was large), 
while species having a similar body form, but 
with separate dorsal papillae, were referred to 
a new genus, Elpidiogone. 

Hkrouard (1902) proposed a system based ex- 
clusively on external characters. This constituted 
no improvement of ThCel's system and needs no 
comment - particularly since Hkrouard himself 
later replaced it by another system which, similar 
to that of Perrier, was primarily based on the 
deposits. 

In  his new system, IlCrouard (1923) adopted 
most of Perrier's generic definitions. However, 
the presence or absence of a velum was discard- 
ed as a generic character. The genus Elpidio- 
gone was accordingly regarded as a synonym of: 
Peniagone. On the other hand, the genus Scoto- 
planes was restricted to species possessing both 
anterior and posterior dorsal papillae, whereas 
species in which all the papillae were anteriorly 
placed (whether or not the papillae were fused 
into a velum) were referred to a new genus, 
Ellipinion. 

The genus Rhipidothuria HCrouard, 1901, 
with the single species R. racowitzai, was regard- 
ed as closely related to Peniagone - differing only 
in having small papillae throughout the length 
of the dorsal radii. 

Enypniastes ThCel, 1882, and Euriplastes Moeh- 
ler & Vaney, 1905, together with Pelagothuria 
Ludwig, 1894, were united to form the family 
Cyclioninae. As pointed out by Ekman (1926) 
the correct name of this family is Pelagothuriidae 

Ludwig, 1894. The family is not incIuded in the 
present work. 

Although HCrouard's revised division of the 
family into genera did not differ essentially from 
that of Perrier, he did advance an entirely new 
idea concerning the generic interrelationship. 
Based on theoretical considerations on the phylog- 
eny of the deposits, the genera were regarded 
as belonging to two evolutionary trends - one 
comprising the genera with four-armed deposits, 
the other all the remaining genera, the deposits 
of the latter being derived from a single, "tri- 
nary" type. 

Ekman (1926) replaced Hkrouard's theory by 
yet another, contending that some holothurian 
deposits are derivatives of a primary cross, while 
others are derived directly from a primary rod. 
Based on this theory, he divided the Elpidiidae 
into two subfamilies, Elpidiinae and Peniagoni- 
nae. Although based on completely different 
theoretical considerations, these subfamilies were 
identical to the two evolutionary trends assumed 
by HCrouard. 

The Elpidiinae (comprising the genera Elpidia, 
Kolga, Iqba, Scotoplanes, Ellipinion, Amperima, 
and Achlyonice) were characterized by the ab- 
sence of primary cross derivatives (apart from the 
occasional presence of wheel-shaped deposits in 
some species). 

The Peniagoninae (comprising the genera Pe- 
niagone, Parelpidia, Scotoanassa, Elpidiogone, 
Psychrelpidia, and, with some doubt, Rhipidothu-  
ria) were characterized by the presence of both 
primary cross and primary rod derivatives. 

Ekman's theory, along with Hkrouai-d's, is con- 
tradicted in the present investigation (pp. 183- 
185). No support was found of the idea that the 
genera of the Elpidiidae represent two evolutio- 
nary lines. 

2. - Taxonomic characters. The shape of the 
body, used to characterize the genera Parelpidia 
and Scotoanassa, would appear to be unfit for 
generic distinctions. In  actual fact, these genera 
merely represent two extremes in the variation 
of the genus Peniagone, being interconnected 
with typical representatives of the latter genus 
by species intermediate in shape. Accordingly, 
Parelpidia and Scotoanassa are regarded here as 
synonyms of Peniagone. 

The following features provide information 
on the interrelationship of the genera: 



(I) T h e  deposits. The finding (p. 184) that the 
tripartite and rod-shaped spicules are reductional 
stages of primary crosses, and not representing a 
separate line of evolution, reduces the taxonomic 
importance of the different types of spicule. How- 
ever, although the deposits do not justify a divi- 
sion of the family into two subfamilies, they 
remain of primary importance in characterizing 
the genera and also provide information on inter- 
generic relationships. 

Psychrelpidia, Rhipidothuria, and Peniagone 
possess primary crosses (or crosses with reduced 
stem). Also in other respects they occupy an 
original position within the family. 

Achlyonice and Amperima have tripartite spic- 
ules, while Ellipinion and Scotoplanes have rods. 
The three latter genera have in common the pres- 
ence of C-es, a spicule type related to the curved 
rods found in Kolga and Irpa. 

Among the spicules occurring in the family, 
those of Elpidia are the most deviating, represent- 
ing a specialized development from rod-shaped 
spicules. 

Wheel-shaped deposits occur scatteredly in a 
few, mutually unrelated species of the family 
(pp. 185-186; Fig. 93). 

(2) T h e  calcareous ring (Fig. 95). The view that 
the Elpidiidae represent a paedomoi-phic trend 
of evolution is based, in particular, on a study of 
the calcareous ring. However, the unique devel- 
opment which has taken place in the calcareous 
ring within this family not only supplies infor- 
mation on the derivation of the family as a whole 
but also provides a means of distinguishing be- 
tween primitive and specialized genera, analo- 
gous to the conditions found in the deposits. The 
genera of the Elpidiidae may be divided into 
three groups of relationship according to the 
structure of the calcareous ring (pp. 187-189). 

(3) T h e  velum is in all probability an original 
feature in the family (p. 190). 

(4) T h e  tentacles. Deviations from the number 
of 10 tentacles are found in the genus Achlyonice 
(10-12) and in Peniagone islandica (8). 

Differences in the shape of the tentacle discs 
may characterize genera and species (p. 192). 

(5) T h e  gonads. The presence of paired gonads 
is one of the primitive features of Psychrelpidia 
and Peniagone. Differences in the external morph- 
ology of the gonads are of little taxonomic 
importance in the family (pp. 194-195). 

(6) T h e  rectal caecum. The absence in the prim- 

itive genera Psychrelpidia and Peniagone of a 
rectal caecum indicates that the latter is an organ 
developed within this particular family (p. 192). 

3. - Interrelationship of the genera. The above 
considerations on the taxonomic characters with- 
in the family lead to a reduction in the number 
of genera from 13 to 10. 

(1) Psychrelpidia Herouard forms a link be- 
tween the three families which are united here 
to form the suborder Psychropotina (pp. 206-207). 

(2) Rhipidothuria Herouard, with the single 
species R. racowitzai, has four-armed deposits, a 
similarity to Psychrelpidia and Peniagone. Papil- 
lae are present throughout the length of the dor- 
sal radii. The two anteriormost pairs, which are 
placed close together on an elevation of the skin, 
apparently represent a velum. The difference 
between Rhipidothuria and Peniagone thus con- 
sists in presence or absence of papillae on the 
posterior part of the dorsum. The structure of 
the calcareous ring is unknown. 

(3) Peniagone Theel includes Parelpidia ThPel, 
Scotoanassa Theel, and Elpidiogone R. Perrier 
as synonyms. These genera were distinguished 
from Peniagone by external features which show 
a gradual transition to those of Peniagone. 

Four-armed spicules are common to all the 
genera synonymized. Among these spicules, those 
having an uni-educed primary rod (the primary 
crosses) are the most primitive - representing the 
prototype of spicule within the suborder Psychro- 
potina. 

The calcareous ring resembles the embryonic 
ring of other holothurians, and represents a type 
from which the rings of the other genera may be 
derived. The paired gonads and probably also 
the absence of a rectal caecum (both features 
shared with Psychrelpidia) are further primitive 
features. 

(4) Achlyonice ThPel resembles Amperima in 
the presence of tripartite spicules, and Peniagone 
in the structure of the calcareous ring. The ab- 
sence of C-shaped spicules represents a difference 
from Amperima, to which Achlyonice is probably 
not closely related. The presence of tripartite 
spicules in both genera may be due to converg- 
ence. 

(5) Amperima Pawson (=Periamma R. Perrier) 
is closely related to Ellipinion and Scotoplanes 
as indicated by the presence of C-shaped spicules 
in all species of the three genera. A less close 



relationship is shown to Kolga and Irpa, both 
of which possess curved rods which are reminis- 
cent of 6-es. C-shaped spicules are otherwise ab- 
sent in the Elasipoda. 

The calcareous ring is similar in Amperima, 
Ellipinion, and Scotoplanes, as the pieces are 
isolated from each other and each one has four 
pairs of arms. This type of ring is here regarded 
as a derivative of the type found in Elpidia and 
Trpa. 

The three genera differ in the arrangement of 
the dorsal papillae and in the type of spicule. 
Amperima and Ellipinion possess a velum, where- 
as in Scotoplanes the second and third pairs of 
papillae are placed on the posterior part of the 
dorsum. On the other hand, Ellipinion and 
Scotoplanes both possess rod-shaped spicules, 
whereas the spicules are tripartite in Amperima. 

In  the report on the hadal specimens (Hansen 
1956) the genus Ellipinion was considered a syno- 
nym of Scotoplanes. The latter genus was defined 
according to R. Perrier (1902), who regarded the 
presence of rod-shaped spicules as being more 
significant than the different position of the dor- 
sal papillae. In  accordance with the generic dis- 
tinctions presented here, the species Scotoplanes 

galatheae Hansen, 1956, is transferred to the 
genus Ellipinion. 

(6) Ellipinion Hkrouard is discussed under 
Amperima. 

(7) Scotoplanes ThCel comprises S. globosa and 
S. clarki. The genus is discussed under Ampe- 
rima. 

(8) Kolga Danielssen & Koren, with the single 
species K .  hyalina, resembles Irpa in the shape 
of the tentacles, the external morphology of the 
gonads, and the presence of curved rods and 
irregularly ramified deposits. The  curved rods 
indicate a relationship to Amperima, Ellipinion, 
and Scotoplanes. Kolga differs from all four gene- 
ra by the structure of the calcareous ring which 
has some similarity to the Peniagone type. 

(9) Irpa Danielssen & Koren comprises I. abys- 
sicola and I. ludwigi, the latter being transferred 
from Kolga. The caicareous ring is similar to 
that of Elpidia. In  other features the genus is 
closest to Kolga (q. v.). 

(10) Elpidia Thkel occupies an isolated posi- 
tion within the family. I t  has a spicule type 
which is unique in all holothurians, and has 
lost every trace of a velum. The calcareous ring 
is highly specialized and similar to that of Irpa. 

Key to the genera of Elpidiidae 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. Deposits four-armed 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. Deposits not four-armed 4 

2. Anterior brim present, composed of dorsal and ventrolateral papillae . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Psychrelpidia (p.131) 

2. Anterior brim absent, or represented by a velum, which consists of dorsal papil- 
lae only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

3. Papillae present throughout length of dorsal radii . . . . . . . . . . . .  Rhipidothuria (p. 131) 
3. Papillae confined to anterior part of dorsal radii and usually forming a velum 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Peniagone (p. 131) 
4. Deposits rod-shaped, with two pairs of obliquely placed, horizontal arms and two 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  vertical apophyses Elpidia (p. 172) 
4. Deposits not so . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
5. C-shaped deposits or irregularly curved rods with a middle enlargement present 

(except, possibly, in Amperima furcata and Irpa ludwigi). Tentacles 10 . . . . . .  6 
5. Neither C-shaped deposits nor irregularly curved rods with a middle enlarge- 

ment. (Deposits entirely absent in A.  t z~ i ) .  Tentacles 10-12 . . . . . . . .  Achlyonice (p. 155) 
6. Deposits tripartite or rod-shaped, besides true C-es . . . . . . . . . . . . . . . . . . . . . . . .  7 
6. Deposits irregularly rod-shaped or branched; curved rods with a middle enlarge- 

ment present, but true 6-es absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7. Deposits tripartite Amperima (p. 158) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7. Deposits rod-shaped 8 

8. Dorsal papillae separated into one pair of large papillae, placed anteriorly, and 



one large and one small pair, placed close together on the middle or posterior 
part of the body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Scotoplanes (p. 166) 

. . . . . .  8. Dorsal papillae placed close together anteriorly, usually forming a velum 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ellipinion (p. 162) 

9. Pieces of calcareous ring sturdy, firmly joined to each other, each with four pairs 
. . . . . . . . . . . . . .  of arms, two pairs of which may possess irregular processes Irpa (p. 171) 

9. Pieces of calcareous ring delicate, meeting (at the most) at their periphery, each 

with five pairs of arms (a number of which may be subdivided) . . . . . . . .  Kolga (p. 170) 

Genus Psychrelpidia HCrouard, 1923 
Fig. 118 

H4rouard 1923, pp. 75-76. - Type species: Penia- 
gone discrepans Sluiter, 1901, by monotypy. 

Diagnosis : Anterior brim present, composed 
of dorsal and ventrolateral papillae. Ventrolateral 
tubefeet numerous, slender, almost forming a 
brim. Deposits cross-shaped. Calcareous ring con- 
sisting of five isolated pieces, each probably with 
a varying number of arms. 

PsychreEplidia discrepms (Sluiter, 190 1) 

Peniagone discrepans Sluiter, 1901a, pp. 27-28; 
Sluiter 1901b, pp. 75-76, pl. X: 3 4 .  

Record :  Celebes Sea, 2035 m. One specimen. 

Remarks:  Sluiter pointed out that the species 
has features in common both with the Elpidiidae 
(the number of ten tentacles, the structure of the 
calcareous ring, and the absence of midventral 
tubefeet) and the Psychropotidae (the anterior 
brim, the numerous ventrolateral tubefeet, and 
the long and free dorsal papillae). Re-examina- 
tion of the specimen (in %MA) revealed two 
additional psychropotid features: The tentacles 
were partly retracted into their stalks (a similarity 
to Benthodytes) and the body was violet in 
colour. This colour is the usual one in the Psych- 
ropotidae, but rarely found in the Elpidiidae. 

The specimen is 6 cm long. 

Genus Rhiipid~thuria HCrouard, 1901 
Fig. 118 

HCrouard 1901, pp. 41-42. - Type species: Rhi -  
pidothuria racowitzai HCrouard, 1901, by mo- 

nQtYPY. 

Diagnosis : Papillae present throughout length 
of dorsal radii, the anterior two pairs placed 

close together. Deposits cross-shaped. (Structure 
of calcareous ring unknown). 

Rlkipihthuj*ia racowitzai HCrouard, 1901 

HCrouard 1901, pp. 41-42; Hkrouard 1906, pp. 
7-8, pl. I: 1-3. 

Record : Antarctic, c. 450 m. Two specimens. 

Genus Peniagone ThCel, 1882 
Figs. 1 19-120 

Peniagone Theel, 1882, p. 42. - Type species, 
designated by Deichmann (1930): Peniagone 
wyuillii ThCel, 1882. 

Parelpidia ThCel, 1882, p. 15. 
Scotoanassa Theel, 1882, p. 55. 
Elpidiogone R. Perrier, 1902, pp. 424-425. 

Diagnosis : Dorsal papillae anteriorly placed, 
usually forming a velum. Deposits primary crosses, 
or cross-shaped. Calcareous ring consisting of five 
isolated pieces, each having a varying number 
of arms. 

Remarks:  The most primitive species of the 
genus are probably those having an ovoid body 
form, with tubefeet throughout the length of the 
ventral sole. Species with a similar body form are 
found in almost all the other genera of the fam- 
ily. 

A specialized body form is found in the species 
formerly referred to Parelpidia and Scotoanassa 
- the former having a very elongated body and a 
reduced velum, the latter a broad and flattened 
body, a posteriorly directed oral tube, and the 
tubefeet confined to the hind edge of the body. 
The occurrence of intermediary forms made i t  
inadvisable to retain the two genera. 

Peniagone ecalcarea Sluiter, 1901, which lacks 
deposits and possesses an anterior brim composed 
of dorsal and ventrolateral papillae, has later 










































































































