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ABSTRACT 

The Danish Galathea Expedition collected eight 
species of rhizocephalans. Cyphosaccus jensi n.sp. 
and Sacculina abyssicola were taken at depths be- 
tween 3500 and 4000 m. Lernaeodiscus triangularis 
n.sp. and the highly aberrant Pirusaccus socialis 
n.gen., n.sp. derive from 2600 m. Cyphosaccus cor- 
nutus, Boschmaia munidicola and Triangulus sp., 
were collected from ca. 600 m depth, and Tortugaster 
discoidalis n.sp. in the sublittoral zone. Reexamina- 
tion of additional deep-sea rhizocephalans has led 

i.a., to the discovery of one more new species, 
Galatheascus babai n.sp. Trianguius boschmai 
Brinkmann, 1936 (family Lernaeodiscidae) is trans- 
ferred to Tortugaster (family Peltogastridae). A list 
is presented of the twenty-three species and another 
few unidentified specimens of rhizocephalans that 
have been recorded from depths greater than 600 m; 
four of these species are truly abyssal forms. The 
available information on reproduction in rhizoce- 
phalans from the deep sea is reviewed. 

INTRODUCTION 

The Danish Galathea Expedition round the World lans from the deep sea have been examined when 
collected eight species of rhizocephalans, four of possible, and identifications suggested. The paper 
which are sew to science. One species represents a contains a iist of aii rhizocephalans recorded from 
new genus. Two species were taken at depths between depths greater than 600 m. 
3500 and 4000 m, and two other at 2600 m depth. All specimens, including types, are deposited in 

A few hitherto disregarded finds of rhizocepha- the Zoological Museum, Copenhagen. 

Family PELTOGASTRIDAE Descript ion : One large specimen (holotype) at- 
tached far back on the abdomen of a male Munida 

Tortugaster discoidalis asp. subrugosa (White), its stalk piercing the center of the 
Fig. 1 

Mater ia l :  
"Galathea" St. 616, Milford Sound, New Zealand 

(44"37'S, 167"53'E), 290 in, 19 Jan. 1952. Mud, 
11.5"C - 2 specimens. 

Diagnosis: Internal cuticle without retinacula. 
Body twisted to form a flattened, almost circular 
disk, indented in left side. 

6th abdominal segment. A much smaller specimen 
(paratype) is present slightly to the right of the mid- 
line on the telson. On the boundary separating the 
6th segment and the telscn a circular mark indicates 
the position of a third specimen, now lost. The size 
of the mark suggests that the third specimen was in- 
termediate in size between the other two. 

The holotype has the mantle aperture directed 
backwards with reference to the host. The body is 



broadest (10.5 mm) in its anterior half. From the 
region of the stalk, which is placed near the center of 
the dorsal side, the body diminishes in width (to ca. 
6 mm) and is twisted towards the left side. In both 
dorsal and ventral views the entire body thereby ac- 
quires a more or less circular outline and resembles a 
disk, the dorsoventral thickness of which is 2.5-3.0 
mm at most places. In dorsal view the whitish viscer- 
al mass occupies the central part of the disk and lies 
curved around and to the right of the very short 
stalk. Except for extremely fine wrinkles running 
along the morphological longitudinal axis of the 
body, the surface is quite smooth. 

Examination of the internal cuticle at three differ- 
ent places on the body did not reveal any retinacula. 

The second specimen is subtriangular in outline 
and 1.5 mm broad. 

The holotype was cut into transversal sections 
(10pm) and stained with hematoxylin + eosin. The 
internal anatomy and the location of the receptacles, 
vasa deferentia and colleteric glands correspond 
closely to that of I: fistulatus as described by Rein- 
hard (1948). As in 7:fistulatus the vasa deferentia are 
highly convoluted, an exceptional situation among 
peltogastrids. In accordance with the more discoidal 
body shape in 7: discoidalis, the visceral mass is very 
broad and ventrally flattened rather than rounded 
and sausage-shaped as in I: fistulatus. 

Tortugaster Reinhard was erected to accomodate 
7: fistulatus, a parasite of Munidopsis robusta A. 
Milne Edwards, M. spinifer (A. Milne Edwards) and 
M. bahamensis Benedict from off Tortugas and St. 
Augustine, Florida, and the north coast of Cuba 

(Reinhard 1948, 1958). 7: discoidalis n.sp. is distin- 
guished from the type-species by having a more flat- 
tened body and by theabsence of retinacula. It seems 
to be a peculiarity of the genus that members of both 
species attach very far back on the host's abdomen, 
a most unusual position in rhizocephalans. This 
habit is shared with Triangulus boschmai Brink- 
mann, all examined specimens of which (19) were at- 
tached on the 6th abdominal segment (Brinkmann 
1936). The general organization of iS boschmai is so 
clearly similar to that of Tortugaster (family Pel- 
togastridae) and dissimilar from that of Triangulus 
(family Lernaeodiscidae), that the species is here 
transferred to Tortugaster. Tortugaster boschmai n. 
comb. is known from a few Scandinavian localities; 
it has been found parasitizing Munida tenuimana, 
M. sarsi and M. rugosa down to a depth of 670 m 
(Hraeg & Liitzen 1985). 

Cyphosaccus norvegicus Boschma, 1962 

Fig. 2 

C norvegicus Boschma, 1962, p. 50, figs 1 & 2. 

Mater ia l :  
"Valdivia" St. 262, near the coast of Somalia 

(4"40'N, 48"39'E), 1242 m. - Ca. 8 specimens. 

Doflein & Balss (1913: 158) reported that a specimen 
of Munidopsis tridentata (Esmark) (identical with 
M. serricornis (LovCn)) had parasites attached to the 
abdomen. The specimen, borrowed from Zoolo- 

5 m m  
Fig. 1. Tortugaster discoidalis n.sp., holotype, seen in ventral (A) and dorsal (B) views. 1, mantle opening; 2, stalk region. 



Fig.  2. Cyphosaccus norvegicus Boschma, attached to the ab- 
domen of Munidopsis serricornis from the coast of Somalia 

(1242 m). 

gische Staatssammlung in Munich, bears ca. 8 very 
well-preserved, whitish externae of Cyphosaccus 
norvegicus Boschma, all of the same size and appar- 
ently ovigerous. Until now this species has only been 
taken at a few localities along the Scandinavian 
coasts (Hereg & Liitzen 1985). According to Dr. Jens 
Hcaeg, Institute of Comparative Anatomy, the spe- 
cies is quite common between 250 and 300 m depth 
in the Trondheim Fjord, W. Norway. The host in 
Scandinavian waters is also Munidopsis serricornis 
(Boschma 1962: as M. tridentata). 

Cyphosaccus cornutus Reinhard, 1958 

C L.* 

Mater ia l :  
"Galathea" St. 202, off Natal (25'205, 35"17'E), 

590 m, 21 Feb. 1951. Sand. - 9 specimens. 

Descr ip t ion:  Attached to segments 2-4 on the 
ventral side of the abdomen of a male Munida 
militaris Henderson. 

All specimens are of the same size and measure ca. 
10 mm in total length. The two arms are bent in the 
way characteristic of C. cornutus, but are distinctly 
more slender than in the single specimen illustrated 
by Reinhard. While the arms are widely separated in 
some specimens, they are approximated in others, 

and the angle between them is consequently subject 
to much variation. Viewed through the transparent 
mantle wall, only one flask-shaped receptacle is visi- 
ble (near the end of the posterior arm), which agrees 
with Reinhard's observation that in this species the 
two receptacles (Reinhard: testes) tend to fuse. Judg- 
ing from the identical thickness of the mesentery and 
the appearance of the segmented eggs, reproduction 
was apparently synchronized in all nine specimens. 

The earlier record is from Munidopsis erinacea 
(A. Milne Edwards) from Playa Baracoa, Cuba, 330 
fathoms (604 m). 

Cyphosaccus jensi n.sp. 

Fig. 3; P1. 14, Fig. 1 

Material :  
"Galathea" St. 726, Gulf of Panama (05"49'N, 

7g052'W) 3670-3270 m, 13 May 1952. Clay, ca. 
2.0°C. - 26 specimens, at least 1 and possibly 3 of 
which parasitized by a cryptoniscan epicaridean. 

Diagnosis  : Posterior arm almost twice as long as 
anterior arm, the two arms curved towards each 
other. Stalk long and distinctly set apart from rest of 
body. 

Descript ion:  Attached to the ventral side of the 
abdomen of a female Munidopsis antonii (Filhol). 

The material consists of 14 specimens that are still 
attached to the host, and 9 detached specimens 
found in the same jar. In addition, 3 specimens were 
separated from their host onboard and transferred to 
a tube, labelled "from a galatheid from St. 726". Dr. 
Keiji Baba, Kumamoto University, Japan, who iden- 
tified the galatheids taken during the expedition, has 
kindly informed me that 3 species of Munidopsis 
were taken at St. 726, namely M. antonii (3 males, 1 
n o n - m g e r o u s f m \ r r  ~ n c l r a x o n  ( S m a l O  
females), and a member of the M. subsquamosa 
complex (a male). Since the 3 isolated parasites 
closely resemble the parasites from the female M. an- 
tonii in both shape and size, and since none of the 
other specimens of Munidopsis were apparently in- 
fected, it is almost certain that all 26 parasites came 
from the same host specimen. 

The parasites still attached issue from a fairly 
small area consisting of a broad zone occupying the 
middle of abdominal segments 2-4. In the same 
region were a large number (25-35) of circular, close- 
ly packed marks resembling low cephalopod suck- 
ers. These could either represent 1) scars from in- 



Fig. 3. Cyphosaccus jensi n.sp. Dorsal view of holotype (A) and 
ventral view of one of the paratypes (B). 

dividuals of the same breed of parasites that had 
fallen off, e.g., during the dredging or handling the 
material, 2) scars from an earlier generation of para- 
sites now replaced by those present, or 3) buds be- 
longing to a future generation. As only one host 
specimen was available, the abdomen was not sec- 
tioned, a procedure which might otherwise have rev- 
ealed the nature of these marks. From the area where 
the stalks issue the bodies of the parasites are direct- 
ed backwards and to both sides of the host's abdo- 
men and nearly touch the inner side of the segmental 
pleura (PI. 14, Fig. 1). 

One of the detached parasites, an ovigerous speci- 
men, was selected as holotype (Fig. 3A). A non- 
ovigerous specimen, w-d, proved to 
be parasitized by a cryptoniscan epicaridean; two 
other non-ovigerous specimens (not sectioned) were 
perhaps likewise parasitized. 

The body is fundamentally V-shaped, but both 
arms are curved towards each other; the posterior 
arm is almost as long as the anterior one. Slender at 
the point of origin, both arms gradually become 
brcader towards the tip. All specimens are of about 
the same size; the total length of most of them is 
18-21 mm, the maximum width ca. 2.0 mm. In the 
parasitized specimen the visceral mass is greatly dis- 
tended and broader (1.8-2.9 mm) than the others. 
The anterior arms of all specimens terminate in a 

nipplelike protuberance, which in the parasitized 
specimens seems to be pierced by an extremely fine 
canal (birth pore). Such a pore seems absent in the 
other specimens, but this was not controlled by sec- 
tioning. The mesentery is narrow, extends along the 
entire length of the sac and is very distinct from out- 
side. The stalk is prominent, slightly bulbuous termi- 
nally and 3.0-5.0 mm long. The external surface of 
the ovigerous specimens is very finely longitudinally 
wrinkled, while in the parasitized ones it is distended 
and completely smooth. 

Except for the parasitized specimen(s), all speci- 
mens were ovigerous. Close inspection of the off- 
spring seen by transparency through the thin mantle 
(or incidental perforations of it) indicated that the 
embryos of all specimens were more or less in the 
same, and not very advanced, stage of development. 
The visceral sac of all ovigerous parasites was 
represented by an extremely narrow string of tissue. 
These facts suggest that all specimens had reached 
the same stage in their life cycle, which is in accor- 
dance with the possibility aired earlier that one 
generation of synchronously developing parasites 
may succeed another on the same host specimen. 

The parasitized specimen was cut into 10 pm thick 
serial sections and stained with hematoxylin + eo- 
sin. The sections showed that there are two recepta- 
cles included in the mesentery at the posteriormost 
tip of the body (one was sterile, the other filled with 
sperm cells). Colleteric glands, of which in this genus 
two occur near the base of the peduncle, could not be 
found, but they may have degenerated due to the 
specimen being parasitized. Neither was there any 
trace of an ovary. 

The female cryptociscan parasite with a few as- 
sociated hermaphroditic larvae occupied the entire 
mantle cavity of the rhizocephalan host and pe- 
netrated even into the stalk region. The ovary con- 
t a i n e m o u s  embryos, aii in f n i -  
mental stage. 

Remarks : J. jensi n.sp. is distinguished from the 
other species by its far larger size, greater curvature 
of both arms and, particularly, its long stalk; the 
stalk is diminutive in C. chacei, C. cornutus, and C. 
norvegicus. 

A characteristic feature of all described species of 
Cyphosaccus is the fact that they are always gregari- 
ous. Another peculiarity of this genus is the fact that 
the mantle aperture is a blind canal and that, accord- 
ing to Reinhard, a birth pore develops at its place 
when the progeny are ready to be emitted from the 



mantle cavity. Whether the orifice thus formed re- 
mains a permanent structure serving the same pur- 
pose in subsequent clutches is not known. Even more 
puzzling is how the male cyprids, in the absence of a 
mantle aperture, gain access to the receptacles (the 
"testes" of Reinhard and Boschma) of the virginal 
parasite. These problems are presently being studied 
in C. norvegicus by my colleague, Dr. Jens Haeg, af- 
ter whom I have the pleasure to name the new spe- 
cies. 

Mayo (1974) and Wenner (1982) reported 
rhizocephalan specimens probably referable to 
Cyphosaccus on several Atlantic deep-sea galatheid- 
ean species down to a depth of ca. 5180 m (Munida 
iris iris A. Milne Edwards, Munidopsis bermudezi 
Chase, Munidopsis crassa Smith and Munidopsis 
rostrata A. Milne Edwards, see also Table 1). In addi- 
tion, Dr. Baba has informed me that according to the 
late Professor H. Boschma, who examined them, but 
never published on the find, some rhizocephalans 
from galatheids which Dr. Baba collected off the 
east coast of New Zealand were referable to a species 
of Cyphosaccus. 

small colleteric glands and the two receptacles are lo- 
cated as in Boschmaia, i.e. the glands near the anteri- 
or end of the visceral sac, the receptacles close to the 
stalk; in the allied Cyphosaccus the receptacles are 
situated near the posterior end and the colleteric 
glands in the vicinity of the stalk. It is a peculiar fact 
that in all four specimens the stalk arises on the left 
side of the externa, as is the case in Cyphosaccus, but 
contrary to the situation in Boschmaia where it is 
said to issue from the right side. But since the speci- 
mens resemble B. munidicola so closely I have provi- 
sionally referred them to this species, assuming that 
they represent a form that is laterally reversed to that 
described by Reinhard. 

Previous records of B. munidicola are from Muni- 
da irrasa A. Milne Edwards from N. Carolina and 
Florida (14 and 179 m). 

Galatheascus babai n.sp. 

Fig. 5 

Material :  
"Soyo-Maru" St. 104, S. of Kyushu, Japan (31°12'N, 

131°42,4'E), 1125 m. - 1 specimen. 
Boschmaia munidicola Reinhard 

Baba (1981) mentioned the occurrence of a rhi- 
Fig. 4 zocephalan on a female Uroptychus nigricapillis 

B. munidicola Reinhard, 1958, p. 301, fig. 3. 
Alcock (Galatheidea). He generously lent me his 
specimen, which represents a new species of the pel- 

Mate r i a l :  togastrid Galatheascus, and which I have the pleas- 
"Galathea" St. 626, Tasman Sea (42"10'S, 170°10'E), ure of naming Galatheascus babai n.sp. after its dis- 

610 m, 20 Jan. 1952. Globigerina ooze, ca. 7.6"C. coverer. 
- 4 specimens. 

Descr ip t ion  : Four specimens were attached ven- 
trally on the middle of the abdomen of a large female 

terial side is concave. Both arms are broadest (ca. 2 
and 1.5 mm respectively) near their middle; while the 
posterior arm tapers gently towards its tip, the an- 
terior one is evenly rounded at the end. At the mesen- 
terial side of the anterior summit there is a ring- 
shaped thickening of the cuticle; sections of one 
specimen showed that this area is pierced by a minute 
pore. 

One specimen was embedded in paraplast and cut 3 mm 
into 12 Pm thick serial sections and stained with Fig. 4. Boschmaia munidicola Reinhard, viewed from the mesen- 
hematoxylin + eosin. This revealed that the two terial side. 




















