
measures 0.30 x 0.35 mm and primordium of head 
and appendages are faintly visible (58e). They cor- 
respond closely to "2tes Embryonal-(Marsupial-) 
Stadium" (FORSMAN 1944, p. 23, pl. 1, 2). 

Remarks :  
This new species combines features of other spe- 

cies of Ilyavachna previously believed to belong to 
different genera. Thus, the general shape is reminis- 
cent of "Aspidavachna" clypeata and avies, although 
the two latter have biramous uropods. The man- 
dibles resemble those of the (valid) genus Pseuda- 
vachna. The species can be easily distinguished by 
the shape of the body, the first antennular joint, 
the mandibles, and the operculum. The aberrant 

Fig. 57. Ilyavachna aspidophova n. sp. ; a, left maxilliped; b, shape of the mandibles may, perhaps, justify the 
pereopod VI. erection of a new genus in the future. 

more than twice as long as I and prp. I11 still a 
little longer than 11, with ischium much longer and 
basis much shorter than in 11. Prp. IV one-fifth 
longer than 111, i.e. more than twice as long as the 
body; prps. V and VI almost equal (57b), with a 
rather broad propodus and very slender dactylus; 
prp. VII slender and without feathered setae. 

Opevculum (58 a-b) with a median, broad incision 
distally and the lateral margins forming an obtuse 
angle in the middle. The distal part of the oper- 
culum and the median, narrow and rather high keel 
covered with long setae, usually feathered. 

Pleopod 3 (58c) with three stout, feathered setae 
on both branches, the outer branch broad and 
apparently I-jointed. 

Uvopsd (58 d) rather angular with the endopod 
only present. The setae not feathered. 

Size: Total length 3.2 mm, maximum width 1.4 
mm. 

Embryos: About twenty embryos present in the 
very prominent ~narsupium (Fig. 54). Each of them 

Occurrence:  
East of the North Island of New Zealand, 213 m, 

c. 14.7"C. 

FAMILY E U R Y C O P I D A E  

Diagnosis:  
Body usually oval, rarely elongated. Head free, 

eyes absent. Pereonites divided into sections, the first 
four being free and sin~ilarly shaped, the latter three 
with convex front and concave hind margin (except 
the hind margin of prn. 7), and often fused. Anten- 
nulae dorsal, with first joint plate-shaped (except in 
Syneuvj)cope) , and usually with an inner projection; 
flagellum with several joints. Antennae probably 
always longer than body. Mandibles normal, rarely 
reduced to any extent; palp very rarely absent. Palp 
of maxilliped with the first three joints nea~ly always 
expanded, as broad as or broader than endite. Pere- 
opods I-IV equal, except in length, or prp. I di- 
stinctly prehensile; all basipodites more or less elon- 

Flg. 58.  Ilyarachna asprdoplzoua n.sp.; a-b, 
operculum from the side and from outside 

, o l m m  (most setae feathered), c, pleopod 3; d, 
uropod; e, embryo from marsupium. 



gated; coxal processes or spines usually present. 
Prps. V-VII natatory, with carpus and propodus 
somewhat or greatly expanded, and furnished with 
feathered setae; dactylus always present. Uropods 
almost always ventral, uni- or biramous. 

Rema1 ks: 
In his diagnosis MENZIES (1962b,p. 138) stated that 

the peduncle of the uropods is "not flattened". This 
probably means it is in opposition to the oval, leaf- 
like peduncle in Ilyarachnidae, but this may be mis- 
understood; the peduncle being actually flattened 
and often considerably broader than long in e.g. a 
great many species of Euvycope. MENZIES did not 
include Bathyopsuvus Nordenstam and Lipomeva 
Tattersall in the key to the genera. 

MENZIES (1956b) pointed out that Acanthocope is 
in many respects close to Eurycope and Storthyn- 
guva and referred it to the family in his 1962b paper. 
I agree with this, the more so since it definitely does 
not belong to HANSEN'S Munnopsini (Munnopsidae) 
to which it has been referred by e.g. NIERSTRASZ 
(1941, p. 298) - probably on account of the unira- 
mous uropods. The similarly shaped pereopods I-IV 

and the presence of dactylus on prps. V-VII in 
Acanthocope clearly separate it from Munnopsidae. 

Eurycopidae has below been divided into four 
subfamilies owing to a number of marked differen- 
ces. Acanthocopinae differs from the others in 
having pereopods I-IV subequal in length and the 
uropods uniramous. It is further characterized by 
the coalescence of pereonites 5-7 and pleon, and the 
shape of the latter. Syneurycopinae is unique in the 
terminal position of the antennulae and the sub- 
cylindrical shape of their first joint, in the presence 
of denticles on the maxillipedal palp and in the short 
length of the pleopods. Bathyopsurinae is unique in 
the shape of prns. 5-7, pleon and the female oper- 
culum, the position of the spine-row of the right 
mandible and the long length of basipod of prp. I 
compared to that of prps. 11-IV. Eurycopinae dif- 
fers from the others in having carpus and propodus 
of prps. V-VII more expanded and dactylus rather 
short (not known in Bathyopsurinae). 

The very aberrant shape of the uropods in Lipo- 
mera may contribute to a new subfamily or family 
being established when this genus becomes better 
known (cf. p. 118). 

Key to the subfamilies of Eurycopidae 

1. Uropods uniramous. Pleotelson suboval, with two pairs of lateral and one long, terminal spine. 
Pereopods I-1V of almost equal length, V-VII with narrow carpus and 
propodus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Acanthocopinae (p. 109) 

1. Uropods biramous. Pleotelson never with two pairs of lateral spines and one terminal (except in 
Storthynguva atlantica). Prp. I much shorter than 111 and IV in particular, and prps. V-VII gen- 
erally with moderately or greatly expanded carpus and propodus.. . . . . . . . . . . . . . . . . . . . . . . . . .  2 

2. Antennulae inserted terminally on head, with joint 1 shorter than joint 2. Pleon at least one and 
a half times longer than broad. Carpus and propodus of prps. V-VII rather narrow, dactylus 
long and strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Syneurycopinae (p. 1 16) 

2. Antennulae inserted dorsally, with joint 1 much larger than joint 2. Pleon, at most, a little longer 
than broad. Carpus and propodus generally expanded, dactylus feeble.. . . . . . . . . . . . . . . . . . . . . .  3 

3. Pereonites 5-7 and pleon very large and considerably swollen, being about as high as broad. An- 
tennulae inserted between the antennae. Joints 2 and 3 of palp of maxilliped not greatly expanded 
in comparison with joints 4 and 5. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bathyopsurinae (p. 170) 

3. Prns. 5-7 and pleon more or less flattened, never as high as broad. Antennulae inserted above 
(behind) the antennae. First joints of palp of mxp. greatly expanded.. . . . .  Eurycopinae (p. 117) 

Acanthocopinae nov. subfam. 
tennae, with first joint broadened, much larger than 

Diagnosis :  second. Mandibles normal, with or without palp. 
Frontal margin straight, slightly concave or con- Inner margin of maxillipedal palp without denticles. 

vex. Pereonites 5-7 fused with each other and with Pereopods I-IV similarly shaped, slender and not 
pleon. Pleotelson suboval, longer than broad, with greatly varying in length; prps. V-VII with narrow 
two pairs of distinct spines and one long terminal carpus and propodus and a long and slender dac- 
spine. Antennulae inserted above (behind) the an- tylus with terminal setae and claw (on prp. VII). 



Uropods uniramous, two-jointed, slender and al- 
most always ventral. 

In MENZIES' diagnosis (1962 b) to Acanthocope, the 
only genus of the subfamily, he stated: "Dorsum of 
body spinous"; acutispina Beddard is completely 
devoid of dorsal spines. Further: "Pleon with a 
single somite"; it is almost certain that there is a 
vestigial pleonite in front of pleotelson in spinicauda 
(p. 11 1) and quite probably also in galatheae (Fig. 
63b) and spinosissima (MENZIES 1956a, fig. 1 A.) 

Genus Acanthocope Beddard, 1885 

Acanthocope Beddard, 1885, p. 922; BEDDARD 1886b, 
p. 78 ; MENZIES 1956 a, p. 2;  1962b, p. 152. 

With the characters of the subfamily. 

This genus was erected for the two species spini- 
cauda and acutispina. With some hesitation BED- 
DARD united both species in one genus, their main 
differences (of possible generic significance) being: 
(1) Lateral spines on pereonites 2-4 coxal in spini- 
cauda, emerging directly from the segments in acuti- 
spina; (2) a ventral spine arising below the attach- 
ment of pereopod VI (and probably prps. V and 
VII) in the former, not present in the latter; (3) first 
joint of antennula not much larger than the suc- 
ceeding in the former, very large in the latter; (4) 

flagellum long and multi-jointed in the former, short 
and with few joints in the latter. 

The two holotypes and only specimens are kept 
in the British Museum, London, and are both still 
mounted on slides and in fairly good condition. A 
close examination, the result of which is given in the 
following descriptions, showed (1) that the lateral 
spines are coxal in both, (2) that the ventral spine 
on right side of pereonite 6 in spinicauda is dubious, 
(3) that the first antennular joint is large in both, 
and (4), that the outer part of the flagellum has 
probably been broken off in acutispina. Moreover, 
both the recently described species, spinosissima, 
which no doubt belongs to Acanthocope (MENZIES 
1956a, p. 2), and the new species galatheae, have a 
short antennular flagellum with few joints. Thus, it 
is perfectly in order to include both spinicauda and 
acutispina in one genus. 

The reasons for not referring Storthynguva atlan- 
tica (Beddard) and intermedia (Beddard) to Acan- 
thocope are given p. 119. 

In his key and in the diagnosis for the new species 
argentinae, MENZIES (1962 b) stated that the flagellum 
of the antennula has 6 and 5 joints, respectively. 
However, the entire antennula of that species has 7 
joints and at least the first 4 belong to the peduncle 
(cf. spinosissima Menzies and galatheae n. sp.), as is 
also probably the case with joint 5. Thus, argentinae 
has 2 (or 3) joints only in the flagellum. 

Key to the species of Acanthocope 

1. Lateral spines on pereonites 2-4 emerge directly from the segments (not from coxal plates). . . . .  2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. Lateral spines on prns. 2-4 coxal. 5 

2. Paired dorsal spines on prns. 5-7. Lateral spines on plesn directed forwards. Uropods inserted 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  postero-laterally galatheae n. sp. (p. 1 13) 

2. No dorsal spines on prns. 5-7, Lateral spines on pleon directed outwards-backwards. Uropods 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  inserted ventrally. 3 

3. No dorsal spines on prns. 1-3. Dorsal spine on prn. 4 reaching forward to the frontal 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  margin. unicornis Menzies, 1962 b 

3. Dorsal spines on prns. 1-3. Dorsal spine on prn. 4 not reaching beyond anterior margin of prn. 3 4 
4. Frontal margin distinctly convex. FIagelIum of antennula with numerous 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  joints. annuZatus Menzies, 1962 b 
4. Frontal margin slightly concave. Flagellum of antennula with only two (or three) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  joints argentinae Menzies, 1962 b 
5. A long, median spine anteriorly on pleon. Prn. 6 with two lateral spines on each 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  side.. spinicauda Beddard, 1885 (p. 11 1) 
5. No median spine on pleon. Prn. 6 with one lateral spine on each side.. . . . . . . . . . . . . . . . . . . . . . .  6 
6. Posterior spine-pair on pleon pointing forwards. Mandibular palp one- or two-jointed, final 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  joint very elongated. spino.sissima Menzies, 1956 a 
6. Posterior spine-pair on pleon pointing backwards. Mandibular palp three-jointed, final joint no 



Fig. 59. Acnnthocope spinicnudn Beddard, $ holotype; 
a, frontal margin, antennulae and antennae; b, left 
side of pereonites 4-6 from above. The shape and 
direction of the anterior spine on prn. 6 is identical 
with the corresponding spine on the right side of this 
segment. 

, 0.5rnm , 
, 0.5mm 

Acanthocope spinicauda Beddard, 1885 
(PI. IV C; Text-figs. 59-60) 

Acarzthocope spinicauda Beddard, 1885, p. 922 ; 
BEDDARU 1886 b, p. 49, pl. VIII, 6-1 2. 

A d d i t i o n a l  descr ip t ion:  
Head according to descriptioa, but the front mar- 

gin seems to be not only straight (or rather slightly 
concave), but collar-shaped, i. e. bent somewhat up- 
wards or backwards (Fig. 59a). A similar feature is 
found in acutispina and probably also in spinosis- 
sima, according to MENZIES' fig. 1 A (1956a). 

Peveonites (Pl. IV C). The dorsal spines mentioned 
and figured by BEDDARD are now extremely difficult 
to see on the first four segments and although they 
may be present, I found it impossible to distinguish 
them from the underlying muscles on the two last 
pereonites. The lateral spines on prns. 5-7 are not 
coxal as shown in BEDDARD'S fig. 6, but emerge from 
the segment proper (Fig. 59b). The spine on one 
side (the right) of prn. 6 is somewhat nlysterious; it 

is impossible to distinguish its offspring and the 
fact that a similar ventral spine could not be found 
on the opposite side of prn. 6 or on prns. 5 and 7, 
makes its position here very doubtful. However, 
a pair of lateral spines, shorter and more slender 
than the ordinary ones, are found on the anterior 
corner of prn. 6, very conspicuous on the right 
side and bent under the body on the left (59b). 
The lateral spines on prn. 7 were probably straight 
originally and only slightly directed backwards. 
Prns. 5-7 seem to be immovably fused with each 
other and with pleon. 

Pleon. It  appears that the dorsal spine emerges 
from a separate, rather short pleonite in front of 
pleotelson. The very long, terminal spine originally 
pointed somewhat downwards and is furnished with 
scattered, rather long and very thin setae (60d); this 
is also the case with the other spines on pleon. The 
emergence of the uropods and the large anus are 
correctly shown in BEDDARD'S fig. 11. 

Antennula has joint 1 considerably larger than that 
shown in BEDDARD'S figs. 6 and 7. Probably owing 

Fig. 60. Acanthocope spinicaudu Beddard; a, right mandible and incisive part of left mandible from below; 



to distortion, the proximal joint of the left and right 
antennulae are not quite equal (59a). - The actual 
shape of the first four joints of the antenna is shown 
in Fig. 59a; the first joint is not visible. 

Mandibles. As stated by BEDDARD, the molar pro- 
cesses are certainly very strong, and almost straight- 
ly cut off distally (60a). Incisive part of the right 
mandible apparently rather pointed, in the left it 
seems to consist of two projecting, blunt teeth. Some 
(at least three) extraordinary, stout and hook-shaped 
spines probably belong to the movable lacinia of 
the left mandible. The spine-row of the right man- 
dible consists of a few spines, but they could not be 
clearly made out. Palp very difficult to distinguish; 
it is long and slender, with last joint uncurled. 

Pereopods. The first four very slender and appar- 
ently rather equal in length. Prps.V-VII much longer 
and more slender than usual; BEDDARD'S figs. 9 and 
10 show prps. V and VI respectively, and are correct 
but for carpus in prp. VI being drawn too short. 
Prp. VII is shaped almost as VI. 

Malepleopods 1 (60b-c) have been pushed to one 
side during mounting. They seem to be unusually 
short, broad and vaulted, with the apex more or 
less rounded interiorly and with a hook-shaped outer 
lobe. - Pleopod 2 probably twice as long as plp. 1 
and very thin; no copulatory organ visible. 

Uropod not 5-jointed as stated by BEDDARD, but 
definitely only 2-jointed. BEDDARD'S wrong inter- 
pretation is due to the fact that the appendage has 
been bent in three places during mounting (see Fig. 
60d), but a careful examination shows that there 
are no articulations here and no setae, such as are 
found at the one true articulation in the uropod. 

Size: Including the spines, the specimen is 7.7 

mm long and 2.3 min broad. Without the terminal 
spine it is 5.1 mm long. 

Occurrence:  
Antarctic Indian Ocean (50°01 'S, 123 "04'E), 3290 

m, 0.8"C. 

Acanthocope acutispina Beddard, 18 85 
(PI. IV D ;  Text-figs. 61-62) 

Acanthocope acutispina Beddard, 1885, p. 923; 
BEDDARD 188610, p. 82, pl.VII1, 1-5. 

Add i t iona l  descr ip t ion:  
Body (PI. IV D) 2.6 times longer than broad (excl. 

of spines). 
Head with a distinct, truncate, frontal part which 

is presumably bent upwards to some degree, has a 
slightly concave anterior margin, and is somewhat 
convex from side to side (Fig. 61a); thus, in some 
respects, resembling the collar-shaped frontal mar- 
gin of spinicauda. The two pairs of spines shown on 
BEDDARD'S fig. 1 (but not mentioned in the text) are 
not present. 

Pereonites. The actual appearance of the lateral 
margin of prns. 1-4 and 5-7 is given in Fig. 61 c-d. 
Not only are the large spines on 1-4 coxal (as in 
spinicauda), in contradiction to BEDDARD'S state- 
ment and his fig. 1, but prns. 3 and 4 have addition- 
ally, a small antero-lateral spine on the segment it- 
self, as so often found in Storthyngura. The "short, 
transversely arranged spines," mentioned by BED- 
DARD (p. 83) should rather be described as setae, 
only a few in fact being strong enough to be called 

Fig. 61. Acanthocope acutispina Beddard, 9 holotype; a, frontal margin, right antennula and antenna; b, visible 
part of palp of mandible; c, left pereonites 1-5 from above (e, eggs; o, oostegites); d, right pereonites 4-7. 



Fig. 62. Acanthocope acutispina Beddard; a, pereopod 
I ;  b-c, pereopods V and VII (all setae on carpus and 
propodus are feathered); d, operculum (median 
spine(s) omitted); e, terminal spine and uropod. 

spines. The presence of similar setae on the dorsal 
surface of body and head can no longer be ascer- 
tained owing to the specimen's lack of transparency. 
For the same reason it is impossible to make out 
the presence or absence of dorsal spines on the 
pereonites. The female has about twelve large eggs 
in the marsupium (61 c). Prns. 5-7 seem to be im- 
movably fused both with each other and pleon. 

Pleon. Tt is impossible to distinguish whether or 
not one or more vestigial pleonites are present in 
front of pleotelson. The terminal spine is actually 
one-fifth longer than the four lateral spines. The 
ventral spine-pair emerges in the same place as in 
spinicauda (BEDDARD'S fig. 1 l), but turns consider- 

spine which probably emerges medianly, near the 
proximal end. 

Uropod. In this species also there is no indication 
of more than two joints in this appendage (62e); 
the proximal part is obscure and could possibly be 
jointed, although such a likelihood is highly im- 
probable. 

Size: Including the spines, this adult female is 
4.2 mm long and 2.6 mm broad; without spines the 
length is 3.9 and the width 1.5 mm only. 

Occurrence:  
S. E. Pacific Ocean (42'43'5, 82"l l'W), 2650 m, 

1.9"C. 

ably more outwards than in that species; they have Acanthocope galatheae n. sp. 
been omitted in his fig. 1. (Text-figs. 63-65) 

Antennula (61 a) - as also stated by BEDDARD - Mater ia l :  
is impossible to draw in detail. The outer part of Calathea St. 726, Gulf of Panama (5049,N, 780 
flagellum seems to have been broken off. - Joints 5 2 1 ~ 1 ,  3270-3670 m, 13 May 1952. Bottom: clay. 
2-4 of antenna slender and with very long spines on Bottom temp. : c. 2.00C. - 
the second and third joint (61 a). 

Mouthparts impossible to study, except for the 
mandibular palp which is 3-jointed, extremely slen- 
der, and with a simple distal joint as in spinicauda, 
but apparently without a row of short setae (61 b). 

Pereopods are also very slender in this species. 
Prp. I (62a) has the usual shape of the family. It  is 
about one-fifth shorter than prp. 11, which is again 
about one-fourth shorter than I11 ; the length of prp. 
IV could not be measured. In prp. I1 (and probably 
also I11 and IV) dactylus is more than two-thirds of 
propodus. Prps. V-VII are even more slender than 
in spinicauda and have four slender setae distally 
on dactylus (62 b-c). 

Female operculum (62d) subcircular, about as 
broad as long and with, at least, one long, slender 

Descr ip t ion:  
Body (Fig. 63 a-b) elongated, with almost parallel 

sides ; when disregarding the spine-armature, the 
body is three times longer than wide (across pereo- 
nite 5). Integument transparent, the alimentary 
canal, muscles, etc. being clearly visible. 

Head evenly vaulted and bent downwards (63 b), 
as wide as pereonite 1. Frontal margin slightly con- 
vex. Antennulae and antennae inserted dorsally. 

Pereonites 1-4 (63 a) slightly increasing in width 
backwards; their length moderate and almost equal. 
Prn. 1 una~med, rounded laterally, prns. 2-4 each 
with a long and slender, slightly compressed, for- 
ward-curved spine medianly, and on each side a 
similar spine directed outwards, forwards and some- 



Fig. 63. Acanfhocopr galarheae n. sp., 
9 holotype. 

what upwards, with a row of rounded teeth along joint 4 of the antenna. Joint I Iarge, twice as long 
the outer margin. No coxal spines are found. Devel- as broad, and almost as thick as broad; the under- 
oping oostegites present on coxae of pereopods I-IV. side deeply excavated and with many very fine, 

Peveonites 5-7 a little longer than head f- prns. transversal lines in the integument (64b); several 
1-4 and only slightly decreasing in width backwards. sensory setae. Joint 2 emerges from a low excava- 
Their postero-lateral corners rounded; at a some- tion far from the distal end of joint 1 and is about 
what more anterior position a curved spine emerges, twice as long as broad. Joint 3 much narrower, 
which on pras. 6 and 7 is directed not only outwards three times as long as broad and about two-thirds 
and forwards, but also considerably upwards (63 b). of joint 5. Joint 4 only a little longer than broad. 
Each segment with a pair of short, curved spines What appears to be joint 6 of the peduncle, elon- 
dorsally. gated, only half as wide as joint 5. Flagellum short, 

Pleon with a very inconspicuous impression ante- less than one-eighth of entire antennula; the joints 
riorly (63 b), probably indicating the separation be- cannot easily be distinguished, but their number is 
tween pleotelson and one anterior pleonite. Pleon probably limited to about four. 
considerably longer than usual, being about one- Antenna (64c) with only the four proximal joints 
third the total length of the body (excl. of the paste- preserved. The separation between joints I and 2 
rior spine), and about one-fifth longer than broad untraceable. Joint 3 with a long, strong, somewhat 
when disregarding the spines; general shape ovate. downward-pointing spine on the inner margin and 
The lateral margins of the anterior two-thirds are a spine-shaped, unarticulated squama. 
sharp ridges which are curved somewhat upwards Left mandible with two small teeth in incisive part 
in the middle and project. The projection is fur- (64f) which otherwise has a broad and sharp edge 
nished with a forward-curved spine, pointing out- (64e). In profile the movable lacinia resembles a 
wards and upwards. The postero-lateral part of pointing hand (64d), having one strongly projecting 
pleon appears as rounded convexities with a curved tooth and two somewhat shorter (64e). Spine-row 
spine, emerging dorsally, pointing forwards and up- with three short and three larger, faintly serrated 
wards (and slightly outwards). A long and almost spines. Molar process strong, truncate, obliquely cut 
straight spine emerges from what is probably the off distally. No palp. Right mandible not dissected. 
dorsal part of the back of pleon. Due to the spine Maxillula (64g) with 12 spines on the outer endite, 
being slightly damaged, it is impossible to tell whether the interior ones being more or less serrated. - Max- 
it originally pointed directly backwards or more or illa (64h) with four setae on each of the outer lobes 
less upwards. Ventrally, the almost circular branchial and four serrated spines and many fine setae on the 
cavityis separatedfrom the semi-circular anal doors inner. - Labium (64j) with two tufts of fine setae 
by a tongue-shaped projection directed downwards distally. 
(63 b). Maxilliped (64k) with very narrow sympod and 

Antennula (64a) reaches only a little further than endite and three coupling hooks (left mxp.). Palp 

114 



Fig. 64. Acnnthocope galatheae n.sp.; a, right antennula from above; b, seen a little obliquely from the inner side; c, four 
proximal joints of right antenna; d-f, left mandible; d, from the side; e, incisive part, movable lacinia and spine-row from 

outside: f, incisive part from in front; g, maxillula; 11, maxilla; j, labium; k, left maxilliped. 

with joint 1 small, joint 2 large and curved, longer 
than broad; joint 3 small and triangular, with short 
thick setae on the inner margin, joint 4 unusually 
large. Epipod rounded distally, with a moderate 
convexity on the outer margin. 

Pereopods I-ZV (65b-c) slender and of almost 
equal length, prp. IV being one-tenth longer than 
111, which is again one-twelfth longer than prp. 11; 
the latter again, one-fifteenth longer than prp. I. The 
latter (65 b) differs from the other three by the consi- 
derably curved carpus and the relatively short dac- 
tylus. In prps. I1 and I11 the relative joint length is 
equal, but in prp. IV propodus is as long as carpus. 
No distinct claw present. 

Pereopods V- VII (65 d-e) narrow, but feathered 
setae well developed on carpus and propodus. Car- 
pus of all three pereopods considerably curved, more 

or less sickle-shaped and in prps. V and VI some- 
what longer; in VI1 as long as the very slender pro- 
podus. Dactylus of prps. V and VI is remarkable in 
being bent slightly backwards; distally, it has two 
short setae and additionally on prp. VII, a short 
claw. 

Opevculum (63 b, 65f) v-shaped in section, the 
angle being about 100". In frontal view almost cir- 
cular, one-tenth broader than long. Median keel 
rounded; a median spine may have been present. 

Pleopod 3 (65 g) with two feathered setae apically 
on the 2-jointed, narrow exopod. 

Uvopod inserted behind the postero-lateral pro- 
jection (63a). It  is broken, but the preserved first 
joint and fragment of the second indicate that it 
was originally one-branched (65 a). 

Size: Greatest length (including the posterior 

Fig. 65.  ilcanthocope gnlafheae n,  sp.; a, uropod; b-e, pereopods I, 11, V, and VII; f, operculum; g, pleopod 3.  



spine) 6.0 mm, without spine 5.7 mm; greatest 
width (across pereonite 5, at base of spines) 1.8 mm. 

Remarks :  
This species is unique in having the dorso-lateral 

position of the spines on pleon, a postero-lateral 
emergence of the uropods and lack of mandibular 

palp- 

Occurrence:  
Gulf of Panama, 3270-3670 m, c. 2°C. 

Syneurycopinae nov. subfam. 

Diagnosis:  
Body slender. Frontal margin not projecting. 

Pereonites 1-4 movable, prns. 5-7 generally (always ?) 
fused. Coxal plates rounded, those on prns. 2-4 
visible from above. Pleotelson elongated, somewhat 
swollen proximally, without spines. Antennulae in- 
serted at the front end of head, with joint 1 cylin- 
drical or conical, joint 2 either a little or much 
longer, and joint 3 even longer. Antennae without 
squama, with joint 4 rather long and cylindrical. 
Mandibles almost as in Eurycope. Maxillipeds with 
proximal joints of palp expanded, the third (also 
the second in multispina) with denticles on the inner 
margin; epipod very large. Pereopods I-IV increas- 
ing in length posteriorly, but basipodites of about 
equal length and width; prp. I prehensile. Prps. 
V-VII natatory, but with narrow carpus and pro- 
podus which decrease both in width and number of 
setae and distally, on propodus, a long and stout 
spine; dactylus more than half as long as propodus, 
with apical setae and one or two claws. Pleopods 
only about half as long as pleotelson, first pair in 
the male totally fused proximally, and sympod of 
pleopod 2 narrow. Uropods small, biramous, with 
a tiny exopod. 

Remarks :  
When considering the systematic status of Acan- 

thocope and Bathyopsurus, I realized that Syneury- 
cope also differed from the remaining genera to such 
an extent that it would be natural to distinguish it 
from Eurycopinae. The reasons for establishing a 
separate subfamily are given above (p. 109). 

The genus was established by HANSEN (1916, p. 
130), and the only species (S.  parallela), was well 
described and figured. BARNARD (1920, p. 414) de- 
scribed a new genus and species (Ilychthonos capen- 
sis), but himself admitted that the genus was "per- 

haps congeneric with Syneuvycope". With the de- 
scription of a third species (S. hanseni), MENZIES 
(1956b, p. 5) cancelled Ilychthonos. This is certainly 
in order, since capensis seems to differ from the 
other two only in the globular shape of the head, a 
possible lack of fusion of pereonites 5-7 (pl. XVII, 
14), and the conical first joint of antennula. In 1962 b 
MENZIES diagnosed two more species (heezeni and 
multispina) . 

In his first diagnosis of the genus Syneuvycope 
MENZIES (1956a) stated: "Pleon consisting of one 
somite, with lateral incisions of two partly fused 
somites." This only applies to hanseni. In parallela 
(and the later described species heezeni and multi- 
spina), the first pleonite is separated both from 
pereon and pleotelson. Both in his description of 
the genus and of the species (capensis), BARNARD 
(1. c.) stated: "Pleon consisting of one segment 
only." He may have overlooked a vestigial pleonite 
in front of pleotelson, but we have no definite 
knowledge of this. Thus, the number of pleonites 
has not been mentioned in my above diagnosis. 

In his (corrected) diagnosis of Syneurycope 
(1962b), MENZIES stated that pereonites 5-7 are 
"fused into a solid piece". According to BARNARD'S 
fig. 14 (pl. XVII), they seem to be separated in 
capensis. 

BARNARD recorded the uropods as uniramous. 
Since the exopod, particularly of parallela, is very 
tiny I presume that he has overlooked it and regard 
the uropods in this genus as biramous. 

The fact that there is a cleft in operculum in 
capensis stretching to one-fourth of its length, is per- 
haps an indication of its origin from the paired 
pleopods 2 in the primitive Asellota. The same ap- 
plies to the operculum of Ilyarachna guadrispinosa 
(NORDENSTAM 1933, fig. 77). 

MENZIES (1956b) enumerated as distinguishing 
characters between pavallela and hanseni, the clear 
distinction between pereonite 7 and pleon in the 
former, presence or absence of the (very inconspic- 
uous) coupling hooks on the maxillipeds, the 
(probably variable) number of denticles on the in- 
ner margin of the "second" joint (misprint for third 
joint) of the palp, and the (perhaps variable) num- 
ber of joints in the flagellum of the "second" an- 
tenna (misprint for first antenna). A more obvious 
difference is found in the surface of the head and 
pereonites 1-4, which in hanseni (according to MEN- 
ZIES' clear fig. 2 A), are evenly rounded, whereas in 
parallela they have " the median dorsal area raised 
and irregularly sculptured" (HANSEN, 1. c.). 

16 



Key to the species of Syneurycope (Syneurycopinae) 

1. Head globular. Anterior half of pleon globular, much narrower posteriorly, with parallel margins. 
Joint 1 of antennula conical.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  capensis (Barnard, 1920) 

1. Head squarish. Pleon subtriangular, with the lateral margins tapering towards the apex. Joint 1 
of antennula cylindrical.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

2. Head fused with pereonite 1. Distance between antennulae almost one-third the width of the 
head. Body with lateral setae. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Jzeezeni Menzies, 1962b 

2. Head free. Antennulae close together. Body without lateral setae.. . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
3. Head as long as pereonites 1-3, with two longitudinal rows of spines . . multispina Menzies, 1962b 
3. Head shorter than prns. 1-2 and devoid of spines.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
4. Prn. 7 and pleon clearly separated. Dorsal surface of head and prns. 1-4 having a raised area 

medianly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  parallels Hansen, 191 6 
4. Prn. 7 and pleon only separated by lateral incisions. Dorsal surface of head and prns. 1-4 evenly 

rounded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  hanseni Menzies, 1956 a 

Eurycopinae nov. subfam. 

Diagnos i s :  
Frontal margin often projects. Pereonites 5-7 free 

or immovably fused, more or less depressed, and 
usually without lateral spines. Pleon with one or more 
segments, greatly varying in shape. Antennulae in- 
serted behind (above) antennae, with joint 1 plate- 
shaped and several joints in flagellum. Mandibles 
normal or occasionally with reduced molar process 
and with palp missing. Inner margin of maxillipedal 
palp without denticles. Pereopod I shorter or much 
shorter than prps. 11-IV, more or less prehensile; 
prps. I11 and IV often very long and slender; prps. 
V-VII almost always with carpus and propodus con- 
siderably expanded and dactylus rather short and 
without apical setae and claw. Female operculum 

almost always circular or oval, with a median keel. 
Uropods ventral, biramous, with an oblong or 
thick peduncle (except in Lipomeva). 

Remarks :  
The systematic position of Lipomeva and the 

validity of Munnopsurus and Munneurycope are dis- 
cussed later (pp. 149 and 154). A somewhat altered 
key is given below. This is in place of MENZIES' 
keys (1956b, p. 5 and 1962b, p. 138), as e.g. the pres- 
ence of dorsal, spine-like projections on the pereon 
in Stovthynguva cannot be used as the only distin- 
guishing character against Euvycope (S .  tvuncata is 
devoid of dorsal spines on the pereon). Moreover, 
it does not include LQomeva and the re-established 
genus Munneuuycope. 

Key to the genera of Eurycopinae 

I .  Uropods form a broad lamellar plate which is folded over longitudinally, is sparsely furnished 
with setae and has (probably) two rami. Pleon and female operculum 
triangular. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Liponzeva Tattersall, 1905 (p. 118) 

1. Uropods with rod-like or short and thick peduncle and two rami. Very occasionally, female 
operculum triangular . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

2. Pereonites 5-7 immovably fused with each other and often with pleon. Dorsal spines on most 
or all pereonites (except in S. tvuncata, which has, however, a pair of tubercles on pleotelson). 
Pleotelson with, at least, two pairs of lateral spines or processes; apex not rounded (except in 
S. intevmedia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Stovthynguva Vanhoffen, 19 14 (p. 1 18) 

2. At  least prn. 7 and pleon free and movable. No dorsal spines or processes on pereonites or pleo- 
telson. The latter always devoid of postero-lateral spines or processes; apex rounded. . . . . . . . . .  3 

3. Frontal projection almost always present. First four pereonites and basipodites of pereopods 
of about equal length. First joint of antennula with distinct inner 
projection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Euvycope G. 0. Sars, 1864 (p. 143) 



3. No frontal projection. Prn. I (occasionally prn. 2), and basipodites of prp. I distii~ctly longer than 
the three (two) following segments and legs. First joint of antennula without distinct inner pro- 
jection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

4. Prn. 1 (occasionally prn. 2) longer than the three (two) following segments, Molar process of 
mandibles well defined and with the end cut off and excavated. Anterior margin of joint 2 of palp 
of maxillipeds transverse. . . . . . . . . . . . . . . . . . . . . . . . . . .  Munneurycope Stephensen, 1 9 13 (p. 154) 

4. Prn. 1 shorter than the three following. Molar process a strong, terminally rounded process. 
Anterior margin of joint 2 of palp of mxp. oblique.. . Munnopsurus Richardson, 1912a (p. 149) 

Genus Lipomera Tattersall, 1905 

It is a curious fact that the rather aberrant genus 
Lipomera, with the only species lamellata (TATTER- 
SALL 1905, pp. 32 and 75, pl. VIII, 1-14). seems to 
have been completely neglected since its description. 
TATTERSALL placed it in the Munnopsidae which, 
at that time however, contained all Asellota with 
natatory pereopods V-VI or V-VII. He ranged it 
immediately after Eurycope, thus indicating its affi- 
nity with that genus. 

In two respects Lipomera differs strikingly from 
Eurycopinae. Pereopods VII are rudimentary, even 
in adults, and the uropods are very different. 

The significance of the feebly developed pereo- 
pods VII (and pereonite 7) has already been discussed 
(p. 20), and it was suggested that with regard to 
the taxonomy, not too much emphasis should be 
placed on this feature. According to TATTERSALL 
(1. c., p. 34), the uropods consist of "a broad lamel- 
lar plate, which in situ is folded on itself longitudi- 
nally, has its dorsal edge tipped with three or four 
short setae, and bears 017. its ventral edge a plumose 
stout spine and a uniarticulate appendage tipped 
with a long fine seta." Figs. 11 and 12 (pl. VIII) 
seem to indicate that tlae "plumose spine" is not 
actually a spine but the greatly reduced endopod, 
carrying a distal seta. The "uniarticulate appendage" 
should then be the exopod. In all cases, these uro- 
pods are - apart from the longitudinal folding - 
very close to those in Ilyarachnidae, although con- 
siderably larger. In addition, the shape of the body 
is rather similar to that of certain species of Ilya- 
rachna. However, in all other respects (notably the 
dorsal position of antennulae and antennae, shape 
of mandibles, and similarity in shape of pereopods 
I-IV), Lipomera is a typical eurycopid genus. For 
the time being 1 consider it convenient to range it 
with the Eurycopinae, in spite of the very aberrant 
uropods. Perhaps in the future it will be necessary 
to establish a new family, especially if other species 
or genera become known. 

Genus Storthyngura Vanhoffen, 19 14 

Synoizymy - see MENZIES 1962b, p. 145. 

Diagnos is :  
Body oblong, at least twice as long as broad. Head 

considerably vaulted longitudinally, without di- 
stinct rostrum, but generally with a frontal seam. 
Pereonites 1-4 short and broad, increasing in width 
from 1 to 4 and usually with a median, forward- 
directed spine. Coxal spines or projections always 
present on pereopods I-IV and visible from above. 
Prns. 5-7 strongly convex, immovably fused with 
each other (and quite often also with pIeon), and 
with the antero-lateral corners projecting in a spine 
which is directed outwards and forwards. There are 
usually two paired spines dorsally on each segment. 
At the lateral position, pleon has spines or triangu- 
lar projections. Joint 1 of antellnula large, more or 
less plate-shaped, joint 2 much smaller, inserted 
interiorly on the upper side of joint 1, somewhat 
behind its front margin. Squama on joint 3 of an- 
tenna not set off by an articulation. Mandibles as 
in Euvycope, but with several spines in the spine- 
row. Epipod of maxilliped with outer margin emar- 
ginate or with a distinct, usually subacute process. 
Pereopods V-VXI with carpus and propodus only 
moderately expanded, at least twice as long as broad. 
Male pleopods I narrower in the middle than the 
distal part. Pleopod 2 probably always has a rather 
short and stout copulatory organ. Uropod biramous, 
with three elongated joints. 

Remarks :  
The recent addition of hadal and abyssal species, 

obtained by the Vitjaz and the Vema (BIRSTEIN 1957 
and MENZIES 1962b), and the new species and sub- 
species described below have increased the number 
of species of Storthyngura. The total number is now 
twenty-eight, two being represented by altogether, 
five subspecies. The above diagnosis of this remark- 
able deep-sea genus has been brought about by my 



having studied in detail, seventeen of these twenty- 
eight species. 

In his diagnosis to Storthyngur-a, MENZIES (1962 b, 
p. 145) stated i. a. : "Dorsum of body provided with 
spines" and "Pleon separated from peraeon". In 
actual fact, the body of tvuncata Richardson is com- 
pletely devoid of spines (there are two tubercles 
posteriorly on pleotelson) and pleon is immovably 
fused with pereon in, at least, yulchva (Hansen), 
atlantica (Beddard), chelata Birstein, benti and fuv- 
cata Wolff, and vemae Menzies. The latter instance 
is according to MENZIES' fig, 39 A and the others 
according to personal study. In bicovnis and hevcu- 
lea Birstein, pleon is only very slightly movable. 

Stovthjngura atlantica (Beddard) was transferred 
to Acanthocope by MENZIES (1956a). Earlier the 
same year I considered it belonged to Stovthynguva 
(1956a, p. 112), and listed it accordingly. MENZIES 
(1962b, p. 145) subsequently stated that this move 
was not correct and added : "This error was continu- 
ed by Birstein (1957):' In neither of the two papers 
did MENZIES give any valid reasons for transferring 
atlantica to Acanthocope. According to his diagno- 
sis (1962 b, p. 152), this genus differs from Storthyn- 
guva in the following characters: (I)  Coxal plates 
on pereonites 2-4 not visible from above; (2) pleon 
completely fused with pereon and (3), consisting of 
one segment; (4) uropods uniramous. As is shown 
above, pleon is also in Storthynguva very often fused 
with pereon. Of the three remaining characters, 
BEDDARD (1886 b) did not make any statements in 
his text regarding the coxal plates or the number of 
pleonites. It is true that his only illustration (pl. 
IX, 13) showed one pleonite only and no coxal plates 
but as I have already pointed out (1956a), BED- 
DARD'S figures are not very reliable. BEDDARD'S COm- 
ment on the number of rami in the uropods was: 
"I did not observe the uropods to be biramose, but 
do not wish to speak with certainty on the point". 

However, I have studied the holotype in London 
and re-describe it below, There is no doubt that the 
coxal plates are clearly visible from above (Fig. 
69a1, pleon consists of two segments (p, 125), and 
the uropods are biramous (Fig. 69j). Moreover, 
joint 1 of the antennula has a strong inner spine 
which is present in a great many species of Stovthyn- 
gurn but always absent in Acanthocope. Pereopod I 
is apparently much shorter than prps. 11-IV, and 
carpus and propodus of prps. V-VII are wider than 
in Acanthocope, and their dactyli have no terminal 
setae. Thus, atlantica definitely belongs to Stovthyn- 
guva. 

MENZIE~ (1956a, but not 1962b), also referred 
Stovthynguva intevmedia to Acanthocope. However, 
the uropods are biramous (BEDDARD 1886b, p. 71), 
and the apex of pleotelson is rounded, etc. 

In addition, MENZIES (1. c.) prepared a key to the 
species of Stovthynguva. He left out Eurycope spinosa 
Beddard which I referred to Stovthynguva (1956a, 
p. 112) - albeit with some hesitation, owing to the 
presence of no less than three long spines dorsally 
on each of pereonites 1-4, which were otherwise un- 
known in the genus. However, a similar spine arma- 
ment occurs in two of MENZIES' new species (tripli- 
spinosa and digitata), and accordingly, spinosa 
belongs without doubt to Stovthynguva. 

A few comments to MENZIES' key appear to be 
necessary. According to couplet 5, chelata Birstein 
has three spines on the head; there are actually only 
two. It  seems impossible to separate vemae and 
digitata Menzies (couplet 10): in the former, apex 
of pleon is "indented", in the latter "rounded". In 
actual fact, apex is bilobed and indented in the for- 
mer, rounded and indented in the latter. With re- 
gard to magnispinis Richardson, MENZIES writes 
(couplet I I): "apex of pleon incised medially"; 
R~CHARD~ON described it as truncate. According to 
couplet 14, hevculea Birstein has no dorsal spines 
on pleon; there is a distinct median spine anteriorly. 
Regarding couplet 16 : the two subspecies of tenui- 
spinis cannot be separated by the number of dorsal 
spines on pleon since they have both four. Finally, 
it seems inadvisable to base the key almost entirely 
on presence or absence of dorsal spines. As an 
example, for novae-zelandiae (Beddard) MENZIES 
states that there are "no spines on pleon". How- 
ever, two tubercles are present, which may in other 
specimens prove to be large enough to be termed 
spines. 

In order to draw up the following key to the 
genus I found ~t necessary - during a stay in Lon- 
don - to study in detail the Challenger species of 
t h ~ s  genus, described by BEDDARD and kept in the 
Britlsh Natural History Museum. The result of the 
study 1s given below; ~t mcludes a re-description of 
S. atlantica and novae-zelandiae as well as a descrip- 
tion of two new species previously referred to S .  
fvagilis. In addition, a fragmentary specimen and 
two un~dentifiable juveniles from the Challengev 
have been studied and figured. Two species from 
the recent Russian deep-sea invest~gations have been 
examined, S.pulchva has been thoroughly revised and 
split up into three subspecies, and two new abyssal 
species from the Galathea have been described. 
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Key to the species of Stovthynguva 

1. Pereonites 1-4 with one median spine and another dorsal spine on each side, about half way 
between the median one and the antero-lateral corners; at least prn. 4 has one spine on the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  antero-lateral corners 
1. Prns. 1-4 at most with one median and a pair of antero-lateral spines each. . . . . . . . . . . . . . . . . . .  
2. Lateral spines on prn. 1 coxal. No spine on second, three on third joint of 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  antenna. spinosa (Beddard, 1885) 
2. Lateral spines on prn. I emerging from the segment proper. One spine on second, one or two on 

third joint of antenna. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3. One pair of spines on head. Antero-lateral corner of prns. 2 and 3 wit11 spines. Pleon with three 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  pairs of spines triplispinosa Menzies, 1962b 
3. Two pairs of spines on head. Antero-lateral corner of prns. 2 and 3 rounded. Pleon with two 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  pairs of spines digitata Menzies, 1962b 
4. Pleotelson evenly rounded posteriorly and not produced, with a deep and narrow incision near 

the postero-lateral corners. Prns. 1-4 with one median spine, 5-7 with two each (paired), and head 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  and pleon without spines. intermedia (Beddard, 1885) 

4. Pleotelson posteriorly produced, with one or two spines, or truncate. If somewhat rounded 
posteriorly, pleotelson has a median spine anteriorly and the incisions are broad.. . . . . . . . . . . . .  

5. Pleotelson with one terminal spine or pointed process which is sometimes bent considerably 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  downwards near apex. 

5. Pleotelson posteriorly with two terminal spines or truncate, with a straight or slightly convex or 
concave hind margin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6. Pleotelson with four lateral spines or processes on each side and dorsally, with three median and 
two posterior paired spines. Two spines on head and one on inner corner of first joint of an- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tennula.. robustissima Monod, 1925 
6. Pleotelson at most with three lateral spines or processes on each side and dorsally at most with 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  two median spines 
7. Antennula with a large, interior spine on first joint. One pair of spines on head and a median 

spine on at least prns. 2-4, but no lateral spines on prn. 3. Pleon with two median spines or 
processes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7. Antennula without interior spine. Pleon at most with one median spine.. . . . . . . . . . . . . . . . . . . . .  
8. Pleotelson with three lateral spines on each side. Carpus and propodus of pereopods V-VII 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  only as broad as basis and ischium,. benti Wolff, 1956a 
8. Pleotelson with two lateral spines on each side. Carpus and propodus of prps. V-VII somewhat 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  broader than basis and ischium.. 
9. Spine present medianly on prn. 1 and on inner, distal corner of third antennal joint. Postero- 

lateral spines on pleotelson directed outwards. . . . . . . . . . . . . . . . . . . . . . .  abj~ssalis n. sp. (p. 139) 
9. No spine present on prn. 1 and a triangular process only on inner, distal corner of third 

antennal joint. Postero-lateral spines on pleotelson directed obliquely back- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  wards. atlantica (Beddard, 1885) (p. 125) 

10. Pleotelson somewhat triangular in shape with a small, triangular process on each side, near the 
posterior end. The antero-lateral corners of pleotelson and prn. 7 have no distinct spines. No 
dorsal spines or tubercles on head, prn. 1, and the pleonite immediately in front of 
pleotelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  novae-zelandiae (Beddard, 1885) (p. 122) 

10. Pleotelson shield-shaped. Prn. 7 and anterior part of pleotelson with distinctly set off, lateral spines. 
At least a median tubercle on pleotelson or on the pleonite immediately in front of pleotelson. . .  

11. Prns. 2-4 each with a long spine medianly, followed by a tubercle. Medianly on prns. 5-7, a 
longitudinal impression, limited by spines and low keels (pulchra) . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11. Prns. 2-4 with only one long spine medianly. Prns. 5-7 with paired spines only - no conspicuous 
impression, limited by keels. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



12. Head with a median spine near the posterior margin. Proximal joint of exopod of pleopod 3 
almost three times as broad as the distal.. . . . . . . . . . . . .  pulchvapulchra (Hansen, 1897) (p. 138) 

12. Head without a median spine. Proximal joint of exopod of plp. 3 at most twice as broad 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  as distal 

13. Paired processes posteriorly on pleotelson directed outwards-backwards. Longitudinal keels on 
inner side of male plps. 1 not visible from outside. Proximal joint of exopod of pip. 3 twice as 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  broad as the distal.. pulchva kevmadecensis n. subsp. (p. 139) 
13. Paired posterior processes directed outwards and slightly forwards. Distal half of keels on inner 

side of male plps. 1 visible from outside. Exopod of plp. 3 equally narrow 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  throughout. pulchva cavibbea (Benedict, 1901) (p. 138) 

14. Postero-lateral margins of pleotelson almost straight and terminal spine broad and directed 
straightly backwards; thus, the shape of pleotelson almost regularly triangular (except for the 
broad posterior spine-pair which distally, are curved somewhat forwards). Small spine on central, 
vaulted area of first antennular joint. Peduncle of uropod longer than the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  endopod. govdonae n. sp. (p. 130) 
14. Postero-lateral margins of pleotelson convex, and terminal spine either narrow or bent consider- 

ably downwards distally. No central spine on first antennular joint. Peduncle of uropod shorter 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  than (or rarely as long as) the endopod.. 

15. Pleotelson with a deep notch in front of the long postero-lateral spines which are directed out- 
wards and somewhat forwards. No spines on head or prn. 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

15. Pleotelson without the notch in front of the postero-lateral spines or processes; these are either 
strong, triangular processes directed outwards-backwards, or rounded projections directed 
outwards. A more or less conspicuous spine on prn. 1 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

16. Distal half of terminal spine bent vertically downwards. Squama insignificant, not projecting. 
Inner margin of carpus of prp. I sharp, finely serrated and with a row of 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  setae.. fvagilis (Beddard, 1885) (p. 126) 
16. Terminal spine pointing obliquely downwards, but without an abrupt downward bend. Squama 

projecting, spine-shaped. Inner margin of carpus of prp. I rounded and with scattered 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  setae. challengevi n. sp. (p. 128) 

17. Head without spines. Antero-lateral spines on pleotelson directed forwards. Posterior margin of 
pleotelson produced as a rounded process, the downward-bent terminal spine not visible in 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  dorsal view. symmetvica Menzies, 1962b 
17. Head with a pair of spines or tubercles. Antero-lateral spines on pleotelson directed outwards. 

Apex of pleotelson pointed, the terminal spine visible in dorsal view.. . . . . . . . . . . . . . . . . . . . . . . .  
18. Terminal spine-like process pointing directly backwards. Tn front of its base are rounded 

convexities which are immediately posterior to the hind margin of the two vaulted 
lateral parts of pleotelson. Apexes of male plps, 1 well separated and 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  pointed. chelata Birstein, 1957 (p. 133) 
18. Terminal spine-like process bent strongly downwards. The two triangular, subacute processes 

are well separated from the hind margin of the two lateral parts. Apexes of male plps. 1 close 
. . . . . . . . . . . . . . . . . . . . . .  together and with setae on the margin.. bicovnis Birstein, 1957 (p. 133) 

19. Terminally, pleotelson has two distinct, closely set, spine-like processes directed somewhat out- 
wards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

19. Pleotelson truncate terminally, with a straight, slightly convex or concave posterior margin. . . .  
20. Head much broader than prn. 1. One median spine anteriorly on the dorsal side of pleotelson 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  and one spine-pair posteriorly. bvachycephala Birstein, 1957 
20. Head not broader than prn. 1. Dorsally, pleotelson without posterior spine-pair . . . . . . . . . . . . . .  
21. No median spine on prn. 1 and no process anteriorly on pleotelson. No keel between branchial 

cavity and terminal face. Interior spine on first joint of antennula.. . . .  elegans Vanhoffen, 1914 
21. Median spine on prn. 1, median process anteriorly on pleotelson, and a keel separating branchial 

cavity and terminal face. No interior spine on first joint of antennula.. . . . . . . . . . . . . . . . . . . . . . .  



22. Pleotelson with only two lateral spines. Uropods reach far beyond terminal processes, Female 
operculum with central spine.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  furcata Wolff, 1956a (p. 139) 

22. Pleotelson with three lateral spines or processes (besides the termlnal ones). Uropods reach only 
a short distance beyond end of terminal processes.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

23. Median spines on pereonites vertical or almost vertical. No paired tubercles posteriorly on 
pleotelson. Female operculum without central spine. . . . . . . . . . . . . . . . . . .  herculea Birstein, 1957 

23. Median spines directed obliquely forwards. A pair of tubercles posteriorly on pleotelson. Female 
operculum with a small central spine.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  vitjazi Birsteiii, 1957 

24. No median spine on any of the pereonites, or anteriorly on pleotelson. First joint of mandibular 
palp longer than second. Inner spine present on first joint of anten- 
nula. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  trulzcata (Richardson, 1908) 

24. A median spine on, at least, prns. 2-4. First joint of mandibular palp shorter than second (not 
mentioned in MENZIES' three species). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

25. Lateral projections blunt (especially on prns. 5-7 aiid pleotelson). Apex of pleotelson bilobed 
and spinulate on margin, Head with two spines.. . . . . . . . . . . . . . . . . . . . . .  vemae Menzies, 1962b 

25. Lateral projections acute. Apex of pleotelson not bilobed and without denticles . . . . . . . . . . . . . .  26 
26. At posterior position, head considerably broader than prn. 1 (excl. of the lateral spines). A 

. . . . . . . . . . . . . .  median spine on both pleotelson and the vestigial pleonite in front (tenuispiizis). 27 
26. Posteriorly, head narrower than prn. 1. At most one median spine on pleon (either on pleotelson 

or on the vestigial pleonite). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 
27. Margin of pleotelson, between anterior and posterior lateral spine, rounded. Uropods reach far 

beyond posterior margin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tenuispinis tenuispinis Birstein, 1957 
27. Margin between anterior and posterior lateral spine projecting in an acute process. Uropods 

hardly reach posterior margin. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tenuispinis kurilica Birstein, 1957 
28. A conspicuous inner spine on joint 1 of antennula. Postero-lateral corners of pleotelson (behind 

. . . . . . . . . . . .  postero-lateral spines) rounded or subangular, without outward-directed processes 29 
28. No inner spine on joint 1 of antennula. Postero-lateral corners of pleotelsoii with distinct, out- 

ward-directed processes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
29. Prns. 6-7 with a dorsal spine-pair. Pleon with a median spine anteriorly. Apex of pleotelso~i 

truncate or slightly concave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  magnispinis (Richardson, 1908) 
29. Prns. 6-7 and anterior part of pleo~i without dorsal spines. Apex of pleotelson 

convex. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  snanoi Menzies, 1962 b 
30. Prn, 1 without median spine, Pleotelson with three pairs of lateral spines or processes and 

with the lateral margins more or less serrated: surface of posterior part of pleotelson 
granulated.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  serrata n. sp. (p. 141) 

30. Prn. 1 with a median spine. Pleotelso~i with only two pairs of lateral spines or processes and 
. . . . . . . .  with uncerrated lateral margins; surface of posterior part of pleotelson not granulated 31 

. .  31. No spines on head. Posterior margin of pleotelson distinctly convex. hivsteini Menzies, 1962b 
31. Two strong spines on head. Posterior margin of pleotelson between postero-lateral processes 

straight in dorsal view, since the terminal spine-like process is bent abruptly 
downwards. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  bicornis Birstein, 1957 (p. 133) 

M a t e r ~ a l :  
Storthyngura novae-zelandiae (Beddar-d, 1885) 

Challenger St. 168, E. of New Zealand (4Oo28'S, 
(PI. IV 6 - H ;  Text-figs. 66-68) 

177"43'E), 2012 m, 8 July 1874. Bottom: blue 
Eurycope novae-zelandiae Beddard 1885, p. 918; mud. Bottom temp.: 23°C.  - 6 females (one with 

BEDDARD 1886 b, p. 61, pl. IX, 1-7. marsupium containing embryos, one with fully 
Storthyngura novae-zelandiae (Beddard), VANHOF- developed oostegites, three with developing ooste- 

FEN 1914, p. 584; WOLFF 1956a, pp. 121, 142, gites and one juvenile); 3 males (one without 
149, fig. 37a-j. head). 



Fig. 66. Stovthynguva novae-zelandiae 
(Beddard) ; a-c, 9 lectotype; a, pleon and 
operculum from the side; b, antennula 
(first joint in frontal view); c, second 
joint in frontal view; d, distal end of 
peduncle and proximal end of flagellum 
of antennula of $. 

A d d i t i o n a l  descr ip t ion:  
Body (Pl. IV IS) rather broad, only 2.5 times longer 

than wide. Original colour probably pure white. 
Head not smooth, as stated by BEDDARD, but has 

identical, paired, raised areas behind the antennulae, 
an oblique furrow behind the raised areas, and the 
same frontal seam as e. g. in S. fvagilis. Additionally, 
the posteroir triangular area on the head (between 
the oblique furrows), is subdivided by a transversal, 
somewhat convex seam. 

Peveonites 1-4. Prn. 2 considerably longer than, 
in particular, prns. 1 and 4. The median spine is 
significant only on prn. 2 (apically rounded); on 
prn. 3 there is a triangular process in its place, and 
on prn. 4 a small rounded tubercle only, much smal- 
ler than that illustrated in BEDDARD'S fig. l (pl. XX). 
On all three segments these features emerge from 
the anterior margin. Lateral spines on prns. 3 and 
4 somewhat varying in length. Coxal plates with 
triangular projections rather than actual spines, two 
on prns. 2-4, one on prn. 1 (dorsal view). The female 
lectotype (with developing oostegites) has practical- 
ly no median keel at the ventral position, while the 
male has a rather faint one. 

Peveonites 5-7 with less pronounced lateral spines 
than in any other species of Stovthynguva and faint, 
longitudinal convexities in place of the usual, paired, 
dorsal spines. These convexities are almost invisible 
on prn. 7. Medianly, prn. 7 is the longest, 5 ,  the 
shortest. Prn. 5 is without a spine or projection on 
the ventral side, but has the usual, interrupted keel 
further posteriorly. 

Pleon with two transverse furrows anteriorly, indi- 
cating two vestigial segments in front of pleotelson. 
The latter about one-fourth broader than long when 

, I m m  , 

seen exactly from above and with more convex mar- 
gins than in BEDDARD'S fig. 1. Posteriorly, the shape 
is quite close to that of several other species: there 
is a posterior spine, but the usual postero-lateral 
spines are substituted by two very small, triangular, 
subacute processes. Posterior spine rather hook- 
shaped (Fig. 66a). Halfway on the median, longi- 
tudinal, convex part of pleotelson is a pair of low 
tubercles (66a). Terminal face (Pl. IV C )  roughly 
quadratic in frontal view and without an incision in 
the anterior chest to receive the distal end of the 
male pleopods 1, as in e. g. S. chelata and S. pulchva 
kel*madece~zsis (Pf. VI C and F). 

Antennula (66b) with a very thick first joint, al- 
most as thick as long, and with the distal part almost 
straightly cut and somewhat excavated on the under- 
side. Beneath the insertion of the second joint there 
is a low keel. Joint 2 is narrow in the proximal part, 
but a conspicuous process is to be found on the 
exterior margin, not far from the proximal corner 
(66c). Joint 3 long and narrow, joint 4 short. Fla- 
gellum multi-jointed. In the male, antennula is a 
little larger, joints 3 and 4 and flagellum consider- 
ably broader and the latter with much shorter joints 
(66d). Flagellum in female broken, in male unusu- 
ally long, reaching backwards to, at least, the hind 
margin or pereonite 5 .  

Antenna lacks spines on the four proximal prc- 
served joints; a small, triangular process is present 
only on the inner, lower, distal corner of joint 3. 

Mandibles stout. Incisive part of left md. (67b) 
with two blunt teeth and a somewhat less projecting 
cutting edge; in right md. there are two terminal 
teeth and, further proximally, two short, blunt teeth 
(67e). Movable lacinia with five teeth (67 b). Spine- 



Fig. 67. Storthyngura novae-zelandiae (Beddard), $; a-c, left, and d"f, right mandible; a and d, from the side; b and e, distal 
end from inside; c and f, apex of molar process; g, labium; h, left maxilliped; j and k, pereopods I and V. 

row with about 18 spines of almost equal length 
(67a, d). Molar process stout; lower, distal corner 
projects strongly (67 a), and the edge is serrated and 
has setae. Apex in both mandibles obliquely cut off 
(67c, f), and in left md. rather deeply excavated. 
Palp (67a) short and stout, with a long and curved 
third joint. 

Labium (67g) with a very dense growth of setae. 
Maxilliyed(67 h) has probably ten coupling hooks ; 

first three joints of palp broad, joint 4 narrow, un- 
usually long and with subparallel margins. Number 
and length of all setae, reduced. Epipod narrow, 
with the insignificant projection placed at a rather 
proximal position on the outer margin. 

Pereopod I (67j) non-prehensile and with a very 

short dactylus. Prp. I1 almost twice as long as I 
and very slender, propodus being as long as merus 
+ carpus, and dactylus about one-fourth of pro- 
podus. Prps. I11 and IV missing. Prps. V-VII ac- 
cording to Fig. 67 k, and about as long as I. 

Female operculum with a narrow, median keel 
stretching two-thirds of the distance to the posterior 
margin, which is slightly concave. Proximally, the 
keel has a low, spine-like process (66a). 

Male pleopods 1 (68a) twice as broad at base as 
in the middle and somewhat widened towards the 
distal end, which is straightly cut off. The distal part 
of the lateral keels or folds in the middle (km) 
visible from outside. At a more distal point along 
the dilated margins another pair of folds are found 

Fig. 68. Storthyngura novae-zelandiae (Beddard); a-c, male pleopods 1 ; a, from outside; b, from the side; 
c, outer end from inside; d-e, male pleopods 2 and 3. 



(kd), which are very conspicuous in side view (68 b). 
Distally, on the inner side of each pleopod there is 
a short furrow which receives the stylet of pleopod 
2 (68c). 

Pleopod 2 (68 d) is one-fourth longer than broad, 
has the distal margin at a right angle to the interior 
one, and many very short setae on the interior, 
distal corner, Stylet very short and placed at an 
extremely distal point. Pleopod3 as shown in Fig. 68e. 

Uropod according to BEDDARD'S description. 
Size: The female lectotype is 14.4 mm long and 

5.7 mm broad. Another female with embryos in the 
marsupium is also 14.4 mm. The described male is 
14.0 mm. 

Types: As lectotype the best preserved female 
(with developing oostegites) was selected. This spec- 
imen, as well as the described male, are in the British 
Museum (Nat. Hist.), London. 

Development: Description of embryos, see WOLFF 
1956a, p. 121. 

Remarks:  
This species is easily recognizable by the broad, 

subtriangular pleon and the very insignificant late- 
ral spines on pleon and pereonites 5-7. In addition, 
the shape of joint 2 of the antennula and joint 4 of 
the palp of the maxilliped is unique. 

Occurrence:  
As yet only found east of New Zealand, 2012 m 

depth, 2.8 "C. 

process behind (69a). - Prn. 4 with a large spine on 
the antero-lateral corner and the same arrangement 
on the coxae as above - although the spine here is 
shorter (69 a). The median spine on prns. 2-4 emerge 
from the anterior margin. The armament of the 
low, median, ventral keel is unusual and is shown 
in Fig. 68 b. 

Pereonites 5-7 fused with each other and with 
pleon. Lateral spines more flattened at base than 
usual, and spines on prn. 5 somewhat twisted - be- 
coming broadest in lateral view. The very sturdy, 
paired spines found dorsally on prns. 5 and 6 are 
placed on a raised area. Two similar, but much 
fainter, raised areas present on prn. 7, but appear 
to be devoid of spines. The fact that these two spi- 
nes are missing, in contradiction to almost all other 
species of Storthyngura, might be explained by sup- 
posing that this was a juvenile specimen with prn. 
7 not yet fully developed. However, I personally 
consider this specimen to be mature for three rea- 
sons: (1) Prn. 7 is apparently, in all other features, 
as fully developed as 5 and 6; (2) only the basipo- 
dites of pereopods VII are present, but they are as 
those of prps. V and VI; (3) the pleopods indicate 
that it is a mature or almost mature male. 

Pleon. Between the anterior, slightly convex mar- 
gin of pleotelson and the concave, posterior margin 
of prn. 7 is a vestigial pleonite. Its anterior mar- 
gin is, however, not so convex as that indicated in 
BEDDARD'S fig. 13. The anterior, lateral spines are 
rather broad, and there is a low and indistinct furrow 
across the median part behind the anterior median 
spine. This furrow probably indicates the separa- 

Storthyngura atlantica (Beddard, 1885) 
tion between two segments - as in the other species 

(Text-fig. 69) 
of this genus. The posterior spine-pair and the ter- 

Eurycope atlantica Beddard, 1885, p. 919; BEDDARD minal spine are now broken. The terminal face cor- 
1886b, p. 66, pl. IX, 13. responds to that of several other species (e.g. S. 

Storthyngura atlantica (Beddard), VANHOFFEN 19 14, pulchra, p. 135). 
p. 584; WOLFF 1956a, pp. 116, 142, 149. Antennula (Fig. 69c) has a very elongated first 

joint, more than twice as long as broad, with a 
Addi t iona l  description: curved inner spine and a flattened, tongue-shaped 

The holotype and only specimen (a male), is in distal part. Joint 2 much smaller and with an antero- 
quite good condition. interior process. Joint 3 about twice as long as broad 

Body about 2.8 times longer than broad, origin- and joint 4 very short. Flagellum with a great many 
ally probably pure white in colour. very short joints, but its distal part is broken off in 

Head not only with the two conspicuous, hook- both antennulae. 
shaped spines (each being placed on a raised area), Antenna with joints 1 and 2 unarmed, joint 3 with 
but also with a seam which is easily seen behind the a stout triangular, inner process and a strong, some- 
antennae and antennulae (Fig. 69c), but becomes what curved outer spine. Only the first four joints 
obscure in the middle part. are preserved. 

Pereonites 1-3 have rounded lateral corners and Mouthparts could not be dissected. The mandibles 
one conspicuous coxal spine in front and a subacute each seem to have two rather projecting teeth in the 
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Fig. 69. Storthyngura atlanticn (Beddard), $ holotype; a, left side of pereonites 1-5 from above; b, ventral margin of pereo- 
nites 1-5; c, frontal seam and antennulae, the left one seen directly from above; d, epipod of right maxilliped; e-f, pereopods 

I and V ;  g-h, pleopod I?; g, in frontal view; h, apex from inside, seen at a slightly oblique angle; j, uropod. 

incisive part. Palp of the usual shape of the genus, 
with joint 2 three times as long as joint 1. Maxilli- 
peds broader than usual, with the endite straightly 
cut off distally, and joints 2 and 3 in the palp very 
broad. Joints 4 and 5 are very narrow and joint 4 
has an almost spine-like inner projection. Epipod 
according to Fig. 69d, with a conspicuous, longitu- 
dinal furrow close to the inner margin. 

Peveopod 1(69 e) very slender and apparently much 
shorter and fainter than prps. 11-IV, judging from 
the size of the preserved basipodites of the latter. - 
Peveopod V (69f) with carpus and propodus narrow 
and dactylus long and rather strong. 

Male pleopod 2 (the first pair of pleopods miss- 
ing) narrow and with the copulatory stylet not even 
reaching to the somewhat projecting distal corner 

(69 g, h). 
Uvopod (69j). The long and narrow exopod is 

present (on one of the uropods), and the shape of 
the peduncle and a conspicuous hole at the point 
where the endopod is inserted indicate that the 
species has biramous uropods. 
Size: Length about 9.7 mm, greatest width about 

3.5 mm. 

Remarks :  
MENZIES (1956a, 1962b) referred the species to 

Acunthocope. On p. 119 the reasons for retaining 
utluntica in Storthyngzlra are given. 

Occurrence:  
Atlantic Ocean off the Azores (38 "1 I 'N, 27"09'W), 

1646 m, 4.4'6. 

Storthyngnva fvagilis (Beddard, 1885) 
(Pls. TV E-F, V A-B; Text-figs. 70-73) 

Whilst engaged in a revision at the British Museum 
(London) of BEDDARD'S "Euvycope fvagilis", I found 
in the collection only the three males from St. 237, 
the female from St. 152 and the specimen from St. 
158 (BEDDARD 1886b, p. 66) A re-description and 
preliminary dividing of the species was undertaken 
on this material during my stay in London. At a 
later date, the missing female from St. 147 was 
found and sent to me, together with the above men- 
tioned specimens. However, the best preserved male 
from St. 237, which I had designated as the lecto- 
type of "Euvycope fvagilis", could not be borrowed. 
Consequently, part of the following description etc. 
offiagilis could not be based on the type. 

A very thorough comparison of the existing ma- 
terial has convinced me that specimens from three 
of the localities differ in so many respects that it is 
impossible to keep them together in one species or 
to regard them as subspecies. The specimen from 
St. 158 is a fragmentary female, lacking the post- 
erior part of pleon, and thus, impossible to refer to 
any of the following three species. The total length 



Fig. 70. Storthyngura fragilis (Bed- 
dard); a-b, pleopods 1 of & lecto- 
type; a, from outside; b, apex; c-e, 
pleopods 2 and 3 of $ without head. 

of this specimen (from south of Australia, 3290 m 
depth), was originally about 17 mm. 

There is no doubt that BEDDARD'S description 
and figures ( I ,  c., pl. IX, 8-12), primarily refer to 
the three males from St. 237. 

Msrterial:  
Challeuzger St. 237, E. of Japan (34"37'N, 140" 
32'E), 3429 m, 17 June 1875. Bottom temp.: 1.8"C. 
- 1 complete male (lectotype), 1 male without 
head and 1 male without pleon. 

A d d i t i o n a l  descr ip t ion:  
Features not mentioned by BEDDARD (1886 b), are 

described in the following: 
Body (PI. IV E-F) rather elongated, being 3.5 

times longer than broad (excl. of the lateral spines). 
The colour is yellowish, but was most certainly a 
pure white originally. 

Head (Fig. 72 a) long, narrower than pereonite 1 , 
with a frontal and two shallow, anteriorly conver- 
gent (/\-shaped) furrows in the middle and two low 
convexities behind the antennulae. 

Pereonites 1-4 somewhat varying in length, prn. 2 
being the longest and I and 4 the shortest. Dorsal 
spine on prn. 2 present, and the three dorsal spines 
(or1 prns. 2-4) are longer than the pereonites medi- 
anly and are slender throughout. Antero-lateral cor- 
ners of prns. 1 and 2 rounded, those of 3 and 4 with 
a conspicuous spine. There is one coxal spine on 
prn. I, two (a large and a small) on the remaining 
ones, i.e. also on prn. 2 - in contradiction to BED- 
DARD'S statement. A keel and a forward-directed 
spine on the anterior end of each segment are found 
ventrally. 

Pereonites 5-7 of the usual shape with distinct, 
although coalesced separations between the seg- 
ments. In addition to the lateral spines, a conspic- 
uous tubercle is found on the postero-lateral corner 
of each segment - as e,g. in bicornis, Dorsal spines 

~ ----- ----p-------- -~ ---- ~ ~ ---- - - 
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very slender. The ventral, interrupted keel straight, 
i.e. shaped as in pulchra (PI. VII D, F) and ending 
anteriorly in a large, compressed spine which is 
directed downwards (Fig. 71 b). 

Pleon consists of a vestigial segment followed by 
pleotelson. The proximal part of the latter is con- 
siderably vaulted and furnished with a median spine. 
Slightly posterior to the antero-lateral corners (not 
directly on the corner as shown by BEDDARD on pl. 
IX, 8), is a moderately large spine. Halfway on the 
median, vaulted part is a pair of small nodules. The 
posterior part of pleon is not quite as in BEDDARD'S 
fig. 8 - which is more reminiscent of challengeri n. 
sp. The curvature of the spine-pair and the consi- 
derable convexity of the postero-lateral curve of the 
two lateral parts of pleotelson give the impression 
of a deep incision in front of the spine-pair. The 
proximal part of the terminal spine points back- 
wards, the distal part - after a sudden bend - ver- 
tically downwards (PI. V A). There is a conspicuous, 
longitudinal furrow on the upper (dorsal) side of the 
spine. The keel separating the terminal face from 
the branchial cavity projects strongly and is directed 
downwards (PI. V A, B); the terminal face thus 
being considerably broader than long when viewed 
directly from below (PI. V B). 

Antennula (Fig. 72a) with a large, flattened and, 
at the distal position, straightly cut off first joint; 
the distal part of which being only a little more than 
half as wide as the proximal. Joint 2 bent somewhat 
backwards ; in frontal view almost rectangular ('72b), 
with the insertion of the preceding and succeeding 
joints at diamentral corners. Joint 3 elongated, 
joint 4 short, and flagellum multi-jointed, reaching 
backwards to the hind margin of pereonite 2. 

Antenna (72a) has distally, on the outer corner 
of joint 3, a small, knob-shaped squama with a tiny 
spine and a subacute projection on the inner distal 
corner. Only first four joints preserved. 

~ ~ - - ~  -------- ~ ~ - - ~ - - ~ ~  ---- ~ - ----- - - ~  ----- ~ ------ ~ - - - -  ~ - ~ -  -~ - ~ ~ - - ~ - - - ~ - -  
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Fig. 71. Anterior part of ventral keel on pereonites 5-7; 
a, Storthynglrru challengeri n.sp.; b, S,  frugilis (Beddard). 

Mouthparts not dissected. 
Peueopod I (73 a) with propodus three-fifths of 

carpus; the inner margin of the latter is rounded 
and has scattered setae. Dactylus short. 

Peveopods IT-IV. Prp. I1 more than twice as long 
as I, and prps. I11 and IV still larger - thus longer 
than the body. They are very slender, and prps. I11 
and IV have a row of conspicuous setae along the 
outer margin of dactylus; claw short. Developing 
oostegites almost rectangular. 

Pereopods V-VII (73 e) a little longer than prp. I. 
Propodus rather slender and only a little longer than 
carpus. Dactylus long, a little less than half as long 
as propodus. 

Male pleopods I (70a) long and slender, broadest 
at base and with a pair of very conspicuous keels 
on the inner side. Apex rounded, with a barely vis- 
ible minute tip on the outer branch; two close tufts 
of setae are present on apex, those in the median 
position being the longer (70b). 

Pleopod 2 (70c-d) broad, with inner distal corner 
somewhat projecting and with a keel on the dorsal 
(inner) side of the corner. Copulatory organ short, 
protruding very close to the distal corner; a small 
tuft of setae is found on the interior margin beyond 
the exopod (not shown in Fig. 70c). 

Pleopod 3 (70e) with endopod rounded, and exo- 
pod 2-jointed and of almost equal width throughout. 

Uvopod (73 k) with endopod about one-fourth 
longer than exopod (in contradiction to BEDDARD'S 
fig. 8), and somewhat broader. Peduncle broad and 
short, about three-fourths of endopod. 

Size: The lectotype 11.0 mm long, the two other 
specimens about 12 and 10 mm respectively. 

Remarks :  
The affinities of the species are discussed on p. 13 1. 

Occurrence: 
OR Japan at a depth of 3429 m and a tempera- 

ture of 1.8'6. 

Storthyngura dallengeri n. sp. 
(Pl. V C-D; Text-figs. 71-73, 75) 

Euvycope fragilis Beddard, 1885, p. 920 (pars); BED- 
DARD 1886b, p. 63 (pars). 

Material :  
Challenger St. 152, Antarctic Indian Ocean (60" 
52'S, 80°20'E), 2300 m, 11 February 1874. Bot- 
tom temp.: c. 0.4"C. - 1 somewhat mutilated 
female, 

Fig. 72. a, head, antennulae and left 
antenna of Storthyngurn fmgilis 
(Beddard), $ lectotype; b, frontal 
view of second joint of antennula; 
c, right antennula and antenna of 
S. gordonae n. sp., 9 holotype; d. 
insertion of second joint of anten- 
nula in oblique view; e, left anten- 
nula of S .  challengeri n. sp., 3 holo- 
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Fig. 73. a-d, pereopod I; a, of S. fragilis (3 lectotype); b-c, of S. challengeri; d, of S. gordonae; e-g, pereopod V ;  
e, of S. fragilis (3 lectotype): f, of S. challengeri; g, of S. gordonae; h, pleopod 3 of S. challengeri; j, exopod of 
pleopod 3 of S. gordonae; k-n, uropod; k,  of S. fragilis (3 without head); m, of S. challengeri; n, of S. gordonae. 

Descr ip t ion:  
Body and head as in fragilis, but the frontal seam 

very inconspicuous medianly, whereas the two con- 
vexities are more distinct. 

Pereonites 1-4 as in fvagilis, but the dorsal spines 
a little longer and with a much sturdier base. The 
ventral keel has a small, rounded projection at the 
anterior and posterior end on each segment. 

Pereonites 5-7 as in fragilis, but lateral, and espe- 
cially dorsal spines, sturdier and longer, and ventral 
keel very different. It  has an anterior, isolated, coni- 
cal spine and the anterior end of the partly adjoining 
keel-fragments projects folwards into a spine (in the 
middle of Fig. 71 a). 

Pleon resembles that of fvagilis, but pleotelson is 
less vaulted dorsally, and the posterior part is rather 
different. The direction of the posterior spine-pair is 
probably much the same,l but they are much nar- 

1. The integument of this specimen is practically without 
calcification and is, therefore, very soft and becomes 
rather easily deformed. 

rower at base and emerge more abruptly from the 
median part (Pl. V C-D, and BEDDARD'S fig. 8, pl. 
IX). The terminal spine is straight throughout (PI. 
V C)' and points obliquely downwards; there is a 
faint dorsal furrow. The keel between the terminal 
face and the branchial cavity is broad and directed 
obliquely forwards. Thus, the terminal face is almost 
as long as broad, flattened and "open", i.e. quite 
different from that of fragilis. 

Antennula (Fig. 72e) with a large, flattened and, 
at the distal position, straightly cut off first joint, 
the distal part not being much narrower than the 
ploximal. Joint 2 shaped as a parallelogram and 
with the proximal insertion somewhat narrower than 
the total width. Joints 3 and 4 and flagellum as in 
fuagilis, but joint 3 more slender and flagellum 
reaching backwards to hind margin of pereonite 4. 

Antenna very damaged on both sides, but squama 

1. The slight upward bend in the outermost end may be 
due to the softness of the integument. 



seems to be spine-shaped, as is the opposite corner 
of joint 3. 

Mouthparts were not dissected. A study of the left 
mandible in situ seems to indicate that the incisive 
part, lacinia and spine-row are almost exactly as in 
gordonae. However, the distal teeth of right mandible 
(75j) appear rather different and project much less 
than in gordonae. The maxilliped shows the follow- 
ing differences from that of gordonae: Fifteen coup- 
ling hooks, denser growth of setae on joint 3 of palp 
and joint 4 more elongated (75 k); shape of epipods 
equal (75 h). 

Pereopod I(73 b) with a long propodus (four-fifths 
of carpus); the latter has a continuous row of setae 
and a sharp edge with minute teeth on the inner 
margin (73 c). 

Pereopods V- VII (73 f) a little longer than prp. I. 
Propodus as broad as carpus and one-fourth longer. 
Dactylus short, only one-fourth of propodus. 

Female operculum as long as broad and somewhat 
excavated along the hind margin. On the proximal 
third is a low rounded keel, ending in a downward- 
to backward-directed spine. 

Pleopod 3 (73 h) has a rather squarish inner branch 
with a somewhat raised margin. Outer branch long 
and joint I about three times as wide as joint 2. 

Uropod (73m) very slender. Exopod about two- 
thirds of endopod and the latter one-fourth longer 
than peduncle. This seems to be inserted on a small 
projection on pleotelson. 

Size: About 31 mm long. 

Remarks :  
The affinities of the species are discussed on p. 13 1. 

Occurrence:  
Antarctic Indian Ocean at 2300 m depth and c. 

0.4"C. 

Storthyngura gordonae n. sp. 
(PI. V E-J, Text-figs. 72-75) 

Eurycope fragilis Beddard, 1885, p. 920 (pars); 
BEDDARD 1886b, p. 63 (pars). 

Mater ia l :  
Challenger St. 147, off Marion Island (46"16'S, 
4So27'E), 2925 m, 30 December 1873. Bottom: 
diatom ooze. Bottom temp.: 1.2"C. - 1 female. 

Descr ip t ion:  
Body and head (PI. V E-F) as in fragilis, but the 

two convexities on head are very distinct. 

Fig. 74. Storthyngura gordonae n. sp. ; pleon from the side. 

Pereonites 1-4 as in fragilis, but the dorsal spines 
are shorter than the pereonites and with stouter base 
(although not as stout as in challengeri). Additio- 
nally, the antero-lateral corner of prn. 2 has a minute 
spine. Ventral keel as in challengeri. 

Pereonites 5-7 as in fragilis, but with stouter dor- 
sal spines, and the ventral keel ending anteriorly in 
a rounded projection in place of a compressed spine. 

Pleon anteriorly as in fragilis and challengeri. 
Pleotelson with the two subanterior spines directed 
somewhat upwards, and a moderately vaulted dor- 
sal surface with the two usual nodules (PI. V 6, J). 
The postero-lateral margins are very slightly convex, 
which in conjunction with the broad and short, 
backward-directed terminal spine, gives pleotelson 
a triangular shape. The terminal spine has no dorsal 
furrow. Proximally, the posterior spines are very 
broad and point backwards a little, but distally they 
are curved forwards and somewhat upwards (Fig. 
74). The terminal face rather flattened, with a down- 
ward-pointing and moderately projecting keel ante- 
riorly (PI. V H and Fig, 74). 

Antennula (72c) with the distal, straightly cut off 
margin of joint 1 almost as broad as the proximal. 
The considerably vaulted area proximal to the in- 
sertion of joint 2 furnished with a small spine (72 d). 
Joint 2 has a proximal outer and a distal inner 
(lower) spine-like projection. Joints 3 and 4 and 
shape and length of flagellum as infiagilis. 

Antenna (72c) with a spine-shaped squama on a 
stout, almost square projection, and inner corner 
of the same joint with a conspicuous spine. 

Left mandible has three stout teeth in the incisive 
part and a shorter, broad tooth between two of them 
(75c). Movable lacinia (75c) with four almost equal- 
ly large teeth and a fifth somewhat smaller one. 
Spine-row (75b) consists of about 15 spines, none 
of which being particularly serrated. Molar process 
(75a) rather short and strong. Joint 2 of the palp 
(75d) not much longer than joint 1 and with a row 
of short setae; joint 3 of the usual complicated 
shape, rolled, and with a dense row of setae (75e). 



Fig. 75. a-h, Storthyngura gordonae n.sp.; j-k, S. challengeri n.sp.; a-e, left mandible; a-b, side view; c, incisive part and 
movable lacinia from inside; d, palp from outside; e, joint 3 of palp from opposite side; f and j, incisive part of right 

mandible from outside; g, endite and paIp of left maxilliped; h, epipod; k,  joints 4 and 5 of left maxilliped. 

Only the incisive part of right mandible was studied (1) General shape of body, except posterior part 
(from outside); the rather peculiar shape of the of pleon. 
teeth is shown in Fig. 75f. (2) Lack of spines on head and dorsal spine on 

Maxilliped (75g) with ten rather long coupling pereonite 1. 
hooks and a moderately broad palp. Epipod (75 h) (3) Presence of median spine on vestigial pleonite 
very narrow, with only a faint projection placed immediately in front of pleotelson. 
rather proximally on the outer margin. (4) Shape of left mandible in clzallengeri and gor- 

Pereopod I (73d) as in fragilis, except that pro- donae (not studied in fragilis) and to some extent of 
podus is a little longer. - Prps. V-VII (73 g) only as maxilliped in all three species. 
long as prp. 1. Propodus slendcr and one-fourth Differences in the three species are first and fore- 
longer than carpus. Dactylus between one-third and most found in the shape of pleotelson and its poste- 
one-fourth of propodus. rior spines. I regard these differences as being suffi- 

Operculum not preserved. - Only the outer branch ciently important to separate the specimens into 
of pleopod 3 was present (73j); joint 2 almost as three species, but in addition, a large number of 
broad as joint 1. minor differences can also be enumerated: 

Uuopod(73n)withendopodone-fourthlonger (1 )Di sag reemen t ina l l t h reespec ie s :Dor -  
and almost twice as broad as exopod. Peduncle sal spines on pereonites; joint 2 of antennula; joint 
slender and long, one-sixth longer than endopod. 3 of antenna; incisive part of right mandible (not 

Size: Total length 18.4 mm, 5.4 mm at the greatest studied in fuagilis); propodus and dactylus of pereo- 
width (across pereonite 4) excl, of lateral spines. pods V-VII; uropod. 

(2) Agreement in  fragilis a n d  challengeri, 
R e m a r k s :  disagreement in gordonae: Antero-lateral cor- 

BEDDARD ( I .  c., p. 63) admitted that the specimens ner of pereonite 2; proximal part of joint 1 of an- 
of his "Eurycope fuagilis" (especially the large one tennula. 
from St. 152) were rather divergent. Nevertheless, (3) Agreement in  fiagr'lis and  gordonae, 
he decided to regard them as one species, not least d isagreement  in  chullengeri: Frontal seam; 
on account of the damaged condition of some of the ventral keel on pereonites 5-7; length of flagellum 
specimens. This damage does not, however, veil any of antennula; carpus of pereopod I. 
essential characters when the animals are carefully (4) Agreement i n  challengeri and  gordonae, 
studied and stretched. d i s agreement  in  fragilis : Ventral keel on pereo- 

Agreement in fragilis, challengeri and gordonae is nites 1-4; distal part of joint 1 of antennula. 
found to be particularly obvious in the following S.  fragilis in particular, seems to be rather close 
respects : to S. bicornis Birstein. 

g 'a 131 



This species is named after Dr. ISABELLA GORDON 
of the British Museum, in appreciation of her un- 
failing help and advice regarding the collection of 
Crustacea from the Challenger, in addition to other 
carcinological problen~s. 

Occurrence:  
Subantarctic Indian Ocean at 2925 m depth and 

1.2"C. 

Storthyngura sp. 
(PI. VI A;  Text-fig. 76) 

I also re-examined in London the fragmentary spec- 
imen described by BEDDARD as Eurycope sp. (1886 b, 
p. 68). The specimen probably belongs to Storthyn- 
guru, judging by the general shape, spine armament 
and total coalescense of the preserved pereonites. 
However, the pereonites lack any trace of the ven- 
tral, median, partly interrupted keel which is cha- 
racteristic of most other species of Storthyngura. 
For this reason, and owing to a marked difference 
in the direction of lateral spines on pereonite 5 (cf. 
Fig. 69 a, p. 126), together with the presence of dorsal 
spines on prn. 7, I have to exclude the possibility of 
this fragment belonging to atlantica, as proposed by 
BEDDARD. In addition, there are two vestigial pleo- 
nites in front of pleotelson as opposed to one. The 
posterior one was formerly furnished with a spine 
(PI. VI A). One more spine was found situated on 
a raised area of pleotelson, and traces of another in 
the rupture line of pleotelson. If this species has 
antero-lateral spines on pleotelson, they must have 
been placed rather far from its anterior corners. 
Finally, the lateral parts of pereonites as well as 
pleotelson have many small tubercles, each with a 
thin seta. The shape of the only preserved pereopod 
(VII), which is very slightly extended, appears from 
Fig. 76. 

The size of the fragment is considerable; it mea- 
sures 10.4 mm in length. In almost all species of 
Storthyngura the length of head + pereonites 1-4 is 
greater (usually one-fourth) than the length of prns. 

Fig. 76. Storthyngura sp. from Challenger St. 147; 
pereopod VII; all setae are feathered. 

5-7 $- the vestigial pleonite(s). If in this case we 
consider the two lengths equal, and the missing part 
of pleotelson three-fifths of the preserved one, the 
total length was at least 25 mm, and probably nearer 
28 mm. 

It is impossible to refer the fragment to any known 
species. In view of the size and some of the features 
mentioned above, I consider it probable that it be- 
longs to a yet undescribed species. 

Storthyngura sp. juv. 

In his report on the Challenger Isopoda, BEDDARD 
mentions (1886b, p. 65) that at St. 168 a number of 
small individuals of Storthyngura (Euvycope) were 
caught. At the same station S .  novae-zelandiae was 
obtained. BEDDARD expresses doubt as to the affi- 
nity of the specimens, since they were not taken from 
the marsupium of any female of that species.l He 
suggests that they must belong to one of the fol- 
lowing species: S.  fragilis, S.  novae-zelandiae or S. 
atlantica. 

Two of the specimens were preserved and are kept 
in the British Museum, London. They are in good 
condition but ale mounted on a slide. 

A study of them both shows that they agree with 
BEDDARD'S fig. 2 (pl. IX) except in the following 
respects : (1) Pereonites 5-6 and plcon are fused, and 
there is, at least, one vestigial pleonite between prn. 
6 and pleon. (2) The lateral spines on prns. 1-4 are 
all coxal. (3) Dorsal spines on prns. 2-4 emerge close 
to the anterior margin. (4) The two posterior spines 
on pleotelson curve slightly backwards. (5) Anten- 
nula and antenna very different to BEDDARD'S illu- 
stration and in accordance with my Fig. 77 : Joint 1 
of antennula short, broad and evenly rounded ante- 
riorly. Joint 2 unusually large and with an outer, 
distal projection. Joint 3 less than twice as long as 
broad. Flagellum not yet differentiated, but will 
probably become multi-jointed. - Joint 3 of antenna 
on the inner margin having a characteristic, some- 
what backward-pointing spine with a subapical seta 
and a very minute squama on the outer margin. 

In my opinion, the specimens do not belong to 
any of the species suggested by BEDDARD for the 
following reasons : 

They differ from fragilis (and challengevi and gor- 
donae) in having an oval pleotelson and quite an- 
other spine shape and spine direction. 

1. Their size (3.0 mm long) and appearance indicate that 
they are definitely postmarsupial. 



Fig. 77. Storthyngura sp. juv. from Challenger St. 168 ; 
basal joints of left antennula and antenna. 

From novae-zelancliae they differ i. a. in the same 
respects. 

From atlantica (in which pleotelson looks much 
the same) they differ in the shape of joints 1 and 2 
of antennula (cf. Fig. 69c, p. 126), lacking e.g. the 
prominent inner spine. Moreover, they have no 
lateral spine on pereonite 4 or dorsal spines on 
pleon. 

Since the specimens cannot be referred to atlan- 
tica, which is the only known species of Stovthyn- 
guva with the same shape of pleon, these juveniles 
should, for the time being, be regarded as unidenti- 
fiable. 

Occurrence:  
Off New Zealand (40°28'S, 177'43'E) at 2012 m 

depth and 23°C. 

Stovthyngwa chelata and S. bicovnis Birstein, 1957 
(PI. VI B-E; Text-fig. 78) 

While preparing the above key I encountered some 
difficulty in distinguishing S. chelata from bicovnis. 
BIRSTEIN (1957, p. 984), mentions the following fea- 
tures : "S. bicovnis differs from the previous species 
by the presence of 2 spines on the head, form of the 
pleotelson, broader 1st joint of the 1st antenna, less 
specialized peraeopod, narrower carpus and propo- 
dus of the last peraeopod, structure of the pleo- 
pods." 

As Professor BIRSTEIN very kindly made an ex- 
change of hadal isopods with me, I was able to make 
a study of both the male and female of these two 
species. A comparison showed that chelata has two 

conspicuous, subacute processes on the head where- 
as bicovnis has spines. Since development of tuberc- 
les, processes or spines is a very variable factor in 
most Asellota, I made a study of the other differen- 
ces listed above in order to judge their potential use 
in a key and found two of them suitable. 

(I) Shape of posterior pa r t  of the pleotel- 
son. Although difficult to describe, this seems to be 
an excellent dividing character. In chelata (PI. VI 
B), the strongly vaulted, median part of pleotelson 
continues posteriorly as a directly backward-point- 
ing, spine-like process. The latter has a longitudinal 
furrow which, anteriorly, ends in a small depression, 
the whole process thus closely resembling the outer 
part of an ordinary fountain-pen. In front of the 
base of the terminal process the median, vaulted 
area of pleotelson has a widening on each side, im- 
mediately posterior to the hind margin of its two 
vaulted lateral parts. Accordingly, the terminal face 
has lounded lateral corners (PI. VI C). 

In bicovnis (PI. VI D) the less vaulted median part 
ends posteriorly in a rounded furrow. Situated 
laterally to this furrow is a triangular, subacute 
process on each side, well separated from the hind 
margin of the two lateral, vaulted areas of pleotel- 
son. Terminally, there is a process (or spine) which 
points downwards and has a slight longitudinal fur- 
row. The postero-lateral processes are also distinct 
in the terminal face (Pl. VIE). 

(2) Shape of male pleopods 1. In chelata the 
outer ends are bent somewhat downwards (Fig. 
78 a), and the apexes very pointed (78 b) and well 
separated. They may either point straightly back- 
wards or curve somewhat outwards (BIRSTEIN, 1. c., 
fig. 2; the fact that the apex on the right side curves 
almost forwards is, however, certainly due to some 

Fig. 78. Storthyngura chelata Birstein from Vitjaz St. 3457; 
male pereopods 1; a, from the left side; b, apex from the 

inner side. 



damage). An object resembling a link which prob- 
ably provides some movability is found not far 
from the distal end. The longitudinal furrow on the 
inner side is very long and narrow and partly covered 
by a row of setae on the interior, distal margin 
(78 b). 

In bicovnis (BIRSTEIN'S fig. 3) the apexes are close 
together and rounded, except for a tiny terminal 
process on the low ridge which forms the outer mar- 
gin of the longitudinal, rather short furrow on the 
inner side. Setae are placed only on the distal mar- 
gin of the apexes. 

As is further discussed below (p. 138), bicor~lis is 
considerably closer to pulchra than to chelata. 

Intestine contents of chelata are given in Table 17 
(p. 240). 

Head. S. pulchra: - as description (HANSEX), but 
the median process is a distinct spine and the paired 
processes are acute; slight hair on head (and rest of 
body) of $2 from St. 724. S. cavibbea: - no median 
spine, and the paired processes (= BENEDICT'S "tu- 
bercles") more flattened. S. kevmadecensis: - no 
median spine and the paired processes not acute, 
but rounded; juv. = adult. 

Pereonite I. S. pulehra = kern.; median process 
in caribben very small. 

Pereonites 2-4. S. pwlchra from St. 3361 : - ante- 
rior, median spines slender almost all the way down 
and not compressed; in specimens from Sts. 716 
and 724, laterally compressed; lateral spines on 
prns. 3-4 in St. 3361 = kerm., but in St. 716 much 
longer than usual. S, caribbea: - anterior, median 
spines compressed and coxal spines very long, as in 
pulchra from St. 7 16 ; median spine on prn. 4 short; 

Subspecies of Stouthynguva pulclzva (Nansen, 1897) 
lateral spines on prns. 3-4 well developed and bent 

(Pls. VI F-3, VII A-F, VIII A-D; Text-figs. 79-81) 
slightly outwards ; on prn. 2 a very tiny lateral spine 

The general revision of several species of this genus 
and the fact that I was able to borrow type material 
from the U. S.A. prompted me to also re-consider 
S. pulchra (previously treated by WOLFF 1956a). 
Direct comparison with a rather large amount of 
material has now led me to split up the present 
species into three subspecies. 

Mater ia l : l  
S. pulchrapulchra (Hansen, 18971, pp. 97-100, pl. 
I, 1 a-i: 1 female and 1 male from Albatross St, 
3361 (by courtesy of Dr. E. DEICHMANN, Museum 
of Comp. Zoology, Harvarcl) ; 3 males from Gala- 
thea St. 716; 1 female from Galathea St. 724. 
S. pulchvn caribbea (Benedict), in : RICHARDSON 
1901, pp. 558-560, fig. 29: 4 males from Albatross 
St. 2751 (by courtesy of Dr. E. BOWMAN, U. S. 
National Museum). 
S. pulchra kermadecensis n. subsp,, WOLFF 1956 a, 
pp. 116-1 18, fig. 34a-b: 5 females (1 juvenile) and 
3 rather damaged males from Galathea St. 650, 

Compar i son :  
Those features wh~ch were aptly descr~bed by 

HANSEN, BENEDICT and WOLFF are only surimarily 
repeated (or not referred to at all) in the following. 
In some cases only differences are listed. The three 
subspecies are mentioned under their subspecies 
name only. If not otherwise stated, pulchra applies 
to the specimens from all three localities in the 

is present (in addition to the long coxal ones). S. 
kermadecensis: - in all respects = pulchva from S t .  
3361, but juvenile specimen ; pulchva from St. 716 
and caribbea. 

Pereonites 5-7. Dorsal spines and keels, lateral 
spines and the "protuberant, rounded processes" 
equal throughout. except that in kerm. the dorsal 
spines point in a more upward direction. In caribbea 
the keels are less pronounced, and the lateral spines 
on prn. 5 turn slightly upwards distally. Lateral 
spines of juv. Icerm. proportionally longer and more 
slender. 

Ventral armament 012 pereonites 1-7, As I have 
pointed out previously (1. c., p. 117), the spine 
armament (hyposphenians) and keels on sternum 
from material available at that time (from the Gala- 
thea) . showed considerable variation. In order to 
obtain a clear picture of this variation I have studied 
all the pl*eselit ~naterial and give details in Table 6, 
I t  is readily seen that there is, generally, at least as 
much variation in specimens froin the same locality 
or area as ill the three subspecies. It  is worth noting 
that the female of pulchra from St. 724 has a com- 
bination of developir~g oostegites on pereonites 2-5, 
and spines (and keels) on sternum of the same seg- 
ments. The same combinatioii was demonstrated in 
Apseudes galatheae and gvacillimus (WOLFF 1956 b, 
pp. 198 and 205) and in A.  afvicana (TATTERSALL 
1925). The fact that such spines are found only in 
some females with developing oostegites is probably 

Gulf of Panama (Sts. 3361, 716 and 724). explained by the spines only being present in the 
1. Regarding type material see p. 138. $vst of severaI pre-eggbearing stages. These stages 



Table 6. Spine armament and keels on sternum - 
from the complete material of subspecies of Stovthynguvapulchva available. 

Pereonites 1 2-4 I 6 and 7 

Females 
pulchua, St. 3361 (w. mars.). . . . . . . . . . . . .  0 0 0 kl with transv. grooves 
ker~nadecensis (w, dvl. oost.) . . . . . . . . . . .  0 0 0 - - - - 

- ( -  - )  . . . . . . . . . . .  0 0 0 - - - - 
- - -  - )  . . . . . . . . . . .  0 0 0 - -  - - 

pulchra, St. 724 (w. dvl. oost.). . . . . . . . . . .  Sp + Kl Sp -+ Kl Sp kl - - - - 
kermadecensis (no oost.) . . . . . . . . . . . . . .  sp J no kl sp kl cn sp Y kl - - - - 

- (juv.) - - - - - - - . . . . . . . . . . . . . . . . . . .  

Males (adult) 
pulchra, St. 3361 . . . . . . . . . . . . . . . . . . . . . .  ? Sp + K1 cp Sp J K1 Kl  - - - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cauibbea sP b( K1 sp 4- Kl - - - - - 
* - ............................. Sp + KI Sp 4 K1 cp Sp y K1 - - - - 

- - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tpulchra, St. 71 6 .  . . . . . . . . . . . . . . . . . . . . .  - - 

- - . . . . . . . . . . . . . . . . . . . . . .  - SP J Ki 
- - . . . . . . . . . . . . . . . . . . . . . .  ? Sp J K1 

kerrnadecensis . . . . . . . . . . . . . . . . . . . . . . . .  sp g' no kl sp kl 
- . . . . . . . . . . . . . . . . . . . . . . . .  SP J kl Sp K1 
- . . . . . . . . . . . . . . . . . . . . . . . .  sp J n o  kl sp kl 

Explanation of abbveviations, etc.: w. mars., with marsupium; w. dvl. oost., with developing (rudiments of) 
oostegites; Sp, prominent spine; sp, small spine; 0, no spine; Kl, conspicuous keel; kI, faint keel; +, spine 
directed forwards ; J , spine directed somewhat downwards ; Y, spine directed downwards ; cn, conical ; 
cp, compressed; sl, slender. The specimen marked * is shown on PI. VII F and P1. VIII D;  the specimen 
marked t on P1. VII D. 

are all characterized by the presence of lamellar 
developing oostegites in co~itradistinction to the foli- 
aceous oostegites of the marsupial stage. 

Pleorz. The first pleonite is not quite as short in 
kevm. as in the other two subspp. The proximal part 
of pleotelson, which probably represents a separate 
pleonite, has only an inconspicuous median pro- 
cess or none at all in kevm. The  three  te rminal  
a c u t e  processes:  S. pulchva: - the median pro- 
cess rather short and its upper surface slightly ex- 
cavated, the two paired processes directed outwards- 
backwards and broad at base ; kevm. : - all three pro- 
cesses = pulchra, but the median not excavated 
above; cavibbea: - all three processes somewhat 
longer, the median excavated, the paired ones di- 
rected outwards and a little forwards. The  termi- 
na l  face:  The material now available of females 
and males from the same locality has revealed that 
HANSEN (in his description of pulchva) was not cor- 
rect in claiming "the oblique terminal face ... is 
quite similar in both sexes." In the males (Pi. VI 
F-G), the proximal part of the terminal face is 
longer than in the females (PI. VI H-J), and dis- 

tinctly cleft (to receive the distal end of pleopods 1). 
The antero-lateral margins of female pulchra are 
somewhat convex, although less so than is shown 
in Pl. VI J. In the juvenile kerm. the anal doors fill 
almost the entire terminal face. 

Antennulae and antennae: Absolutely equal; the 
first joints of the multi-jointed flagellum of the an- 
tennula are not yet distinguishable in the juvenile 
kerm. and the flagellum is not quite as long as in 
the adults. 

Right mandible. In addition to the two terminal 
teeth, the incisive part in Icevm. has (Fig. 79 a-b) one 
low, inconspicuous tooth or keel, which is slightly 
incised inpulchra (79 d) and still more so in cavibbea 
(79f). Left mandible: In kevm. (79c) the two termi- 
nal teeth project more than those in cavibbea (79g), 
and in pulclzva (79e) one of the terminal teeth and 
the proximal tooth are somewhat irregular. In all 
other respects the mandibles are quite equal, as are 
the proportionate length of the palp joints. 

Labium: A little narrower in kevm. than in the 
others. 

Maxilliped: Approximate number of coupling 
---------- -~ ~ ~ - - -  -- - -~-  --- ----- ~ ~ ---- ~ -~ --~---~- -- --- ----- -~ ~. 



Fig. 79. a-c, Storthyngura pulchra ker- 
rnadecensis n. subsp., 9 holotype; d-e, 
S. p. pulchra (Hansen), $ lectotype; 
f-g, S. p. caribbea (Benedict), $ lecto- 
type; a, distal half of right mandible; 

f 
b, d, and f, right md. - inside view of 
incisive part and distal end of spine-row ; 
c, e, and g, left md. - inside view of in- 
cisive part, movable lacinia and distal 
end of spine-row. 

C , O 2 m m  A 

0 5 m m  

Fig. 80. a-c, Storthyngura p.pulchra (Hansen), $ lectotype; d-f, S.  p. kermadecensis n.subsp., $ allotype; 
g-j, S.  p. caribbea (Benedict), $ lectotype; a, d, and g, pleopods 1 from outside (k, visible part of inside 

------ ~ ~ ~ ~ 

keel) ; b, e, and h, apex from inside; c, f, and jyFICopoKX--------------------------------- 



Fig. 81. a-d, Storthyngura p. pulchra (Han- 
sen); e, S.  p. kermadecensis n. subsp.; f, 
S.  p. caribbea (Benedict); a, e, and f, 6 
pleopod 3 ;  b-c, exopod and endopod of $ 
pleopod 4; d, $ pleopod 5. 

hooks inpulchva 17, in kerm. 15, and in cavibbea 10. 
The acute outer angle on the epipod slightly larger 
in kevm. 

Peveopod I somewhat more slender in cavibbea 
and with a less curved propodus; equal in other 
respects. 

Male pleopods I .  The only really significant dif- 
ference between the subspecies is to be found in this 
appendage. S. cavibbea (80g): - much broader at 
base and near the distal end than in the middle part. 
The distal portion of the two keels on the inner side 
(visible in fig. 34b, WOLFF 1956a), can be clearly 
seen from outside (k in Fig. 80g). The distal end of 
each pleopod has a ventral, slightly oblique furrow 
(80h). S. pulchva: - of a much more equal width 
throughout (80a). The inner keels only faintly vis- 
ible from outside (k). The ventral part of the distal 
end as in cavibbea, but the postero-lateral corners 
project less and there are some very short setae pre- 
sent (80b). S. kevm.: - broader in the middle than 
in pulchva and cavibbea (80d). Inner keels not vis- 
ible from outside. Distal end is between cavibbea 
andpulchva in shape, but with addition of conspic- 
uous setae (80e). 

Pleopod 2. S. cavibbea (80j): - interior, distal 
corner of the sympod somewhat projecting, distal 
margin with feathered setae, copulatory organ slen- 
der; pulchra (80c): - interior, distal corner does not 
project, no setae on margin, copulatory organ 
strong; kerm. (80f): - interior, distal corner pro- 
jects considerably, margin with short feathered 
setae, copulatory organ rather strong. 

Pleopod 3. S. pulchva (81 a): - endopod with a 
concave outer half (to receive the exopod), the inner 
rather vaulted; no setae on the inner margin; exo- 
pod with a very broad proximal and long and 
narrow distal joint; kevm. (81e): - outer half of 
endopod only slightly depressed compared with 
the inner; short setae on the inner margin and 
proximal part of exopod only about twice as wide 
as distal; cavibbea (81 f): - endopod flattened, with 
long, feathered setae on the interior distal corner; 
exopod almost equally narrow throughout. 

Pleopod 4: Almost equal in all subspp. The endo- 
pod (81 c) is very concave as the outer margin is 
considerably raised; the outer part of the endopod 
fits into the deeply excavated exopod (81 b) which 
is shaped like a canoe and has a few setae at the 
distal end. - Pleopod 5 (81 d) a little less concave 
than pleopod 4. 

Remarks :  
As will be evident from the comparison above 

and the summary given in the following diagnoses, 
the three subspecies are very close to each other. 
Moreover, it must be remembered that in all other 
features than those listed above the specimens seem 
to be absolntely identical. As could be expected 
from the geographical distribution, p. pulchra from 
the eastern Pacific stands between y. caribbea from 
the western Atlantic and p. kevmadecensis from the 
eastern Pacific Ocean - at least with regard to what 
is, in my opinion, the main distinguishing feature, 
viz. the shape of the male pleopods 1 and 2. 



The comparison above has shown once again how 
little taxonomic significance can be applied to the 
length, shape and direction of spines and hypo- 
sphenians. In this respect, the greatest difference 
was found between the otherwise perfectly iden- 
tical specimens of pulchva from the three various 
stations in the Gulf of Panama. 

The species most closely related to pulchra is 
without doubt, S. bicorr?is Birstein. In general shape 
of body and legs, of female operculum, of male 
pleopods 1 and 2, as well as of pleopod 3 and uro- 
pods, they are almost perfectly identical; the male 
pleopods, in particular, resembling those of p. ker- 
madecensis. The following differences are signifi- 
cant: In bicortzi,r, presence of a median spine on 
pereonite I and lack of a tubercle behind the me- 
dian spine on pereonites 2-4; in hit-ornis, lack of 
low keels behind the paired median spines on pereo- 
nites 5-7 and the paired, posterior processes are 
placed snore distally. Further, in pulchra the first 
joint of antennula is edged, rounded in bicovni~; 
inner margin of propodus and carpus of pereopod 

ner of sympod of pleopod 2 does not project; copu- 
latory organ short. Proximal joint of exopod of 
pleopod 3 more than three times as broad as distal. 
Exopod of pleopod 4 deeply excavated. 

Size: Largest male 26.0 mm, largest female 25.4 
mm long. 

Type  ma te r i a l :  The only male collected at 
Albatvoss St. 3361 has been designated as lectotype. 
Unfortunately, this specimen is broken. The female 
which has also been described is from the same 
station. Both are kept in the Museum of Compara- 
tive Zoology, Harvard, U. S, A. 

D i s t r ibu t ion  : Off Central America (9 "23'N, 
89"32'W), 3570 m, c. 1.9'C.; Gulf of Panama at 
6'10'N, 83"06'W, 2690 m (type locality) and at 
5"44'N, 79'20fW, 2950-3190 m, c. 2.0°C.; north of 
Galapagos Is. (2"34'N, 92"06'W), 2490 m, c. 2°C. 

Stovthynguva pulchva cavibbea (Benedict, 1901 ) 
(Pls, VI F, VII E-F, VIII D ; Text-figs. 79 f-g, 80g-j, 

81 f) 

I almost smooth in pulchra, but with conspicuous Euvycope caribhea Benedict, in: RICHARDSON 1901, 
setae in bicovnis. p. 559, fig. 29; RICHARDSON 1905, p. 493, fig. 548. 

The intestine contents of p. pulchva are given in Stovthyngura caribbea (Benedict), VANHOFFEN 1914, 
Table 17 (p. 240). p. 584; MANSEN 1916, p. 132. 

Sto~+thynguvapulchra (Hansen), WOLFF 1954 a, p. 11 6. 

Stovthy~gura pulehva pl~lchra (Hansen, 1897) 
(Pls. VI J, VTI A-D : Text-figs. 79 d-e, 80 a-c, 8 1 a-d) 

Eultycope pulchva Hansen, 1897, p. 98, pl. I, 1 a-i. 
Storthyngura l~ulchra (Hansen), EIANSEN 19 16, p. 

132; WOLFF 1956a, p. 116. 

Diagnos is :  Head with one median spine, two 
paired, acute processes and a /\-shaped furrow. 
Pereonites 2-4 both having medianly a long anterior 
spine with a small tubercle behind it, On median 
part of pereonites 5-7, paired spines with a low 
keel behind them. Ventrally on, at least, pereonites 
6-7 a median ridge, separated by transversal grooves. 
Pleotelson having anteriorly a short, subacute pro- 
cess on each side, posteriorly, two similar paired 
processes directed outwards-backwards and with 
the terminal process directed downwards. Female 
operculum with one spine situated almost in the 
centre. Male pleopods 1 as broad subterminally as 
at base, keels on inner side faintly visible from out- 
side; apexes only very slightly emarginate and emar- 
gination with very short setae. Interior, distal cor- 

Diagnos is :  Head with two paired, flattened pro- 
cesses and a /\-shaped furrow. Pereonites as in S. 
p. pulchva. Anterior part of pleotelson with a short, 
subacute process on each side; posteriorly, two 
paired, more slender processes or spines, directed 
outwards and a little forwards, and with the termi- 
nal spine directed downwards, Male pleopods 1 
almost twice as broad subterminally and at base ar 
in the middle; distal half of keels on inner side vis- 
ible from outside; apexes only slightly emarginate 
and emargination without setae. Interior, distal cor- 
ner of pleopod 2 slightly projecting; copulatory 
organ short. Joints of exopod of pleopod 3 almost 
equally narrow. Pleopod 4 as in p.pulchva. 

Size: Largest male c. 15 mm, largest female 15.8 
rnm long. 

Type  mater ia l :  The undamaged male taken at 
Albatross St. 2751 has been selected as lectotype. It 
measures 13.5 mm and is kept in the U. S. National 
Museum, Washington. 

D i s t r ibu t ion :  Off Windward Is. in the West 
Indies, 1260 m, c. 4.9"C. 



sesses a small but distinct spine on the first joint, 
Stovthyngnra pulchva kevmadecensis n. subsp. 

situated at the base of joint 2. 
(Pis. VI G-H, VIII A-C; Text-figs. 79a-c, 80d-f, 

The present female was collected at Galathea St. 
81 e) 

650 in the Kermadec Trench (32"201S, 176"54'W) at  
Stovthyizgura pulchra (Hansen), WOLFF 1956 a, p. 6620-6730 m, thus falling within the previously 

116, fig. 34a-b. recorded depth range of the species: 5850-6770 m. 
The intestine contents are given in Table 17 

Diagnos i s  : Head .with two paired, rounded pro- (p. 240). - 
cesses and a *-shaped furrow. Pereonites and pleo- 
telson as in S. p. pulchra. Female operculum with 
one almost central spine. Male pleopods 1 broadest 
at base, keels on inner-side not visible from outside; 
apexes only slightly ernarginate and emargination 
with moderately long setae. Interior, distal corner 
of pleopod 2 projects considerably; copulatory or- 
gan short. Proximal joint of exopod of pleopod 3 
twice as broad as distal. Pleopod 4 as ill y.puIchra. 

Size: Largest male about 22 mm, largest female 
about 27 mm long. 

H o 1 o t y p  e : Female in best state of preservation 
from Galathea St. 650. 

D i s t r ibu t ion :  ICermadec Trench NE of New 
Zealand (32"201S, 176"54'W), 6620-6730 m, 1.3'C. 

St~vthynguva abyssalis n. sp. 
(PI. IX A; Text-figs. 83-84] 

Mater ia l :  
Galathea St. 601, Tasnian Sea (45'5 1 'S, 164"32'E), 
4400 m, 14 January 1952. Bottom: Globigerina 
ooze. Bottom temp. : c. 1.1 "C. - l entire female + 
anterior half of 1 female, both with fully devel- 
oped oostegites. 

Descr ip t ion:  
Both females were caught while in moult. The 

posterior half of the type is still quite uncalcified 
(PI. IX A), and therefore, very difficult to study. The 
presence of new teeth, setal rows, etc. in the interior 
of the transparent mouthparts, clearly shows that the 
anterior half of both females had not yet moulted. 

Stsrthyngura furcata Wolff, 1956 Head a little broader than the first pereonite and 
(Text-fig. 82) 

with two prominent spines (Fig. 83 a), 
A very damaged female, not previously recorded, 
and with developing oostegites, was found to be- 
long to this species. This reference is due to the pre- 
sence of four median spines on the anterior part of 
pereonites 1-4, lack of spine and keel ventrally on 
pms. 5-7, shape of pereopods V-VIT and of pleopod 
3 (Fig. 82b) and finally, shape of antennula (82a). 
In addition to the details given in my description 
(1956 a, p. 1 19), the antennula in both the previously 
recorded material and in the present female, pos- 

Fig. 82. Stovthyngura furcuta Wolff, 9 from Galathen St. 650; 
a, right antennula; b, pleopod 3. 

Pereonites 1-4 all with a strongly curved spine 

Fig. 83. Stovthyngrrra nbyssnlis n.sp., 9 holotype; a, dorsal 
part of head and pereonites 1-2 from the left side; b, pleon 

(dotted lines indicate non-preserved margins, etc.). 



Fig. 84. Stovthyngura abyssalis 
n. sp.; a, right antennula; b, 
pereopod I; c, pereopod VI (all 
setae are feathered); d, pleopod 
3 ; e, uropod. 

rising immediately from the anterior margin and 
deeply excavated in front (83 a). The antero-lateral 
corners of prns. 1-3 are rounded, but in prn. 4 they 
are furnished with a long and slender spine (Pl. IX 
A). Posteriorly, prn. 4 has an unusually deep con- 
cavity to receive the anterior margin of prn. 5. All 
coxal spines are very long, slender and are curved 
somewhat upwards. 

Peveonites 5-7 difficult to study, but apparently 
of the typical shape of the genus with forward-out- 
ward-directed lateral spines which are long and 
slender, and with two paired spines on each seg- 
ment. 

Pkon could be stretched, when carefully handlcd, 
but nevertheless, some features remained obscure; 
e. g., the separation between pleotelson and the vesti- 
gial pleonites in front of it could not be traced.l 
Consequently, it is not possible to make out whether 
the slender, median spine found in this area (83 b) 
1. This is also impossible in the closely related S. benti Wolff. 

originates from the anterior part of pleotelson or 
from the pleonite in front. The approximate shape 
of pleotelson is shown in Fig. 83b. In addition to 
four very prominent lateral spines or processes, two 
paired tubercles are found towards the posterior end 
of the median convexity, and a somewhat larger, 
rounded process is situated almost in the centre of 
pleotelson. Another median process may be present, 
situated at a more anterior position on pleotelson, 
but it is more probable that the small spine-like ob- 
ject found in this area is rather due to the still quite 
soft integument being damaged. This very dubious 
process should not be confused with the above men- 
tioned, distinct spine in front. The entire surface of 
pleotelson, and especially the posterior processes, 
are covered with rather long hairs. 

Antennula (84a) with a slender joint 1 which is 
evenly rounded distally and has a prominent interior 
spine. Joint 2 also with an interior spine distally, 
joints 3 and 6 short, joints 4 and 5 elongated. Fla- 

Fig. 85. Storthynguva abyssalis n. sp.; 
a-c, left mandible; a, from the posterior 
side; b, distal part from inside; c, distal 
part seen obliquely from outside; d-e, 
right mandible, distal part from inside 
and from the posterior side; f, palp; 
g, maxilliped; h, maxilliped seen from 
the interior edge. 



gellum multi-jointed, rather short (shorter than the 
peduncle). 

Antenna (Pl. IX A) closely resembling that of S. 
benti (WOLFF 1956a, fig 31), although with some- 
what shorter spines. Only the four proximal joints 
were preserved. 

Mandibles very similar in shape to those of benti. 
Left mandible with a compressed and deep incisive 
part with two distinct terminal teeth (85 b); at a more 
proximal position there is an edge consisting of two 
indistinct teeth (85 c). Movable lacinia with one long, 
projecting arm (85 b), which is forked distally (85 a). 
There are about 15 spines in the spine-row; in 
right mandible the proximal teeth are narrower and 
more distinct (85 d-e). Joint 2 of palp (85 f )  almost 
three times longer than joint 1. 

Maxilliped (85g) with a long and broad palp and 
about twenty coupling hooks. A cluster of closely 
bunched, fine setae on the inner, distal corner of 
endite (85h). Epipod almost rhomboid. 

Pereopod I(84 b) very slender and unarmed except 
for a few scattered, short setae. - Pereopods V-VII 
(84 c) with moderately slender carpus and propodus, 
furnished with feathered setae (as is also ischium); 
dactylus long. 

Female operculum apparently subcircular and with 
a slender, distinctly set off spine near the centre; 
otherwise impossible to study. - Pleopod 3 (84d) 
with an oblong endopod with distal, feathered setae, 
exopod two-jointed, slender. - Uropod (84e), has 
the endopod slightly longer than the peduncle and 
almost twice as long as the exopod. 

Size: Holotype about 21 mm long and 6.3 mm 
broad (across pereonite 4, excl. of the spines). The 
other female must have been about 29 mm long. 

Remarks :  
The present species can be distinguished by the 

presence of interior spines on both first and second 
joints of the antennula. It  is without doubt very 
close to S. benti Wolff from the Kermadec Trench, 
differing only in the number of lateral spines on 
pleotelson (and direction of the posterior pair), pre- 
sence of an inner spine on joint 2 of antennula, 
width of carpus and propodus of pereopods V-VII, 
and length of distal joints of uropod. Like benti it 
is rather closely related to the Antarctic robustissima 
Monod (see WOLFF 1956a, p. 116). 

Stouthynguua seuvata n. sp. 
(Pl. VIII E-F; Text-figs. 86-88) 

Mater ia l :  
Galathea St. 724, Gulf of Panama (5"44'N, 79" 
201W), 2950-3190 m, 13 May 1952. Bottom: dark 
clay and stones. Bottom temp.: c. 20°C. - I 
rather damaged female. 

Descr ip t ion:  
Head (PI. VIII E)  apparently somewhat wider than 

the first pereonite. Although damaged, there is al- 
most no doubt that spines are not present (or at 
least, no paired spines). 

Pereonites 1-4 with a long and slender, median 
spine (except on prn. I), and rounded antero-lateral 
corners (except on prn. 4 which has a short spine at 
this position). Coxae with one long, slender spine 
and a short one behind it. Ventrally, pereonites 2-4 
have a median spine, directed downwards. No oost- 
egites are present. 

Pereonites 5-7 with rather broad and flattened 
lateral spines, and the paired dorsal spines very long 
and slender. There are, apparently, no median spines 
or keels at the ventral position. 

Pleotelson (Fig. 86) with a small, semi-circular, 
anterior section which is divided from the major part 
by a low furrow and does not reach the lateral mar- 
gins of pleotelson. Anteriorly, it has a large spine, 
directed forwards, which emerges from a somewhat 
raised area. The remaining part of pleotelson con- 
sists of three vaulted sections, the middle one being 

Occurrence:  
Fig. 86. Storrhyngurn serrata n. sp., 9 holotype; pleon 

the type locality in the Tasman (dotted lines indicate non-preserved margins. etc.). - 
Sea at 4400 m depth and c. I. 1 "C. Uropods not shown. 



Fig. 87. Srorthyngura serrata n.sp.: a ,  left antennula; b-e, left mandible; b, distal part from inside: 
c, distal part from the anterior side; d, frontal view of palp; e, distal part of palp; f, left maxilliped. 

the broadest. This section ends in front of the poste- 
rior margin - which is truncate and has two blunt 
processes bent somewhat downwards. Lateral mar- 
gin armed with a stout spine in the middle, and at a 
more posterior position has a similarly large spine 
which also points outwards and a little forwards. 
Lateral margins more or less serrated (the same ap- 
plies to part of the lateral margins of the pereonites). 
The surface of the truncate hind end is granulated. 
Slightly in front of the base of the posterior lateral 
spines are two low, rounded dorsal tubercles. - Ter- 
minal face (PI. VIII F) almost entirely occupied by 
the anal doors. 

Anteanula (Fig. 87a) with joint 2 emerging near 
the distal, rounded margin of joint 1, which is al- 
most as thick as broad. Joint 3 only a little longer 
than joint 2. Flagellum with a limited number of 
joints (about 17). - A~zteana with spines on joint 3 
only (one on each side). 

Left mandible has only one small tooth at each 
side of the oblique, chisel-shaped incisive part (87b). 
Movable lacinia small and almost rectangular in 
frontal view (87b). Spine-row with ten simple spines 
(87c). Molar process short and very broad, palp 
long and slender (87d) with joint I not much more 
than one-third of joint 2. The latter has a row of 
rather short, but very strong setae distally. Joint 3 
unusually broad (87 e). 

Maxillula, maxilla, labium and maxill@ed of the 
typical shape. The latter (87f) with a moderately 
large palp, eight coupling hooks and a subacute 

epipod which has a rather prominent outer pro- 
cess. 

Peveopods V- VH sIightly narrower (especially pro- 
podus) than in S. fuvcata. Ischium, carpus and pro- 
podus with long, feathered setae. 

Female operculum so damaged that it was impos- 
sible to ascertain whether a central spine had been 
present or not. - Pleopods 3 and 4 according to Fig. 
88 a-b. 

Uropod (88c) reaches far beyond the truncate 
hind margin. Endopod considerably longer than 
peduncle and almost twice as long as exopod. 

Size: About 10.7 mm long. 

Remarks :  
This species is well characterized by the truncate 

hind part of pleotelson, in connexion with the some- 

Fig. 85. Storrhyr~guru serrntn n. sp.: a-b, pleopods .? and 4; 
c ,  uropod 



what forward-directed posterior lateral spines. In  
many respects it resembles S. furcata Wolff, differing 
however, in the lack of a median spine on pereonite 
I and of distinct terminal processes on pleotelson. 
I t  also differs in having a true dorsal spine on the 
anterior part of pleon, paired tubercles on the poste- 
rior, partly serrated lateral margins, and differently 
shaped mandibles. Finally, it is of a much smaller 
size. With regard to the modest size compared to 
most other species of Storthyngura, it is evident that 
although this specimen is not juvenile, it might not 
yet have reached maturity and could, conceivably, 
have attained a somewhat greater length. 

Occurrence:  
Gulf of Panama, 2950-3190 m, c, 2°C. 

Genus Elcrycope 6 . 0 .  Sars, 1864 

Eurycope G. O. Sars, 1864, p. 4 (208) ; C. 0. SARS 
1899, p. 144; RICHARDSON 1905, p. 490; HANSEN 
1916, p. 137; WOLFF 1956a, p. 123; MEY I ZIES 

1962b, p. 139. 

Diagnos is :  
Body usually depressed and oval (rarely oblong), 

without lateral and dorsal spines or processes. Head 
almost always with a sharply limited frontal area 
(at least on the sides). Pereonites 1-4 of nearly the 
same length, short and broad, increasing in width 
from prns. 1-4. Prns. 5-7 free or fused, but the con- 
nexion between prn. 7 and pleon always free and 
movable. Laterally, pereonites 5-7 rarely found to 
have projections directed forwards. Apex of pleotel- 
son rounded. First joint of antennulae large, plate- 
shaped with an inner projection. Squama on third 
joint of antenna marked off by a suture or articula- 
tion. Mandibles normal, generally with rather few 
spines in spine-row. Molar process fairly thick and 
last joint of palp lamellar, extremely curved, or 
rolled into a cornet-like shape. Epipod of maxilliped 
with outer margin rounded or with a rounded or 
subacute projection. Pereopods V-VII with carpus 
and propodus strongly expanded. Male pleopods 1, 
at most, very moderately narrowed at the middle. 
Uropod biramous, with the three joints generally 
short. 

Remarks :  
Euryco,ce laevis Richardson, 1909 has been trans- 

ferred to Munnopsurus by GURJANOVA (1936) and 
E. fusiJbrmis Barnard, 1920 to Ilyarachna by the pre- 
sent writer (1956 a, p. 123). E. atla~ztica Bonnier, 
1896 lacks the movable lacinia on the left mandible, 
has a feebly developed spine-row and is furnished 
with a large, rounded molar process ( I .  c., pl. 34, 
2c-e). This species must, therefore, also be trans- 
ferred to Munnopsurus. The reasons for referring E, 
murrayi (Walker, 1903) and E. nodifvons Hansen, 
1916 to Munrzeurycope are given below (pp. 154 
and 155). 

Since there is great need for a key to all the spe- 
cies of Eurycope, I have worked out the following.' 
This has taken considerable trouble owing to sev- 
eral insufficient descriptions. 

MENZIES (1 962b, p. 139) prepared a key to the 
abyssal and bathyal-abyssal species. He left out 
cpinosa Beddard, abj~ssicola Beddard, sarsi Beddard, 
and galatheae WolfY, considering them too little 
known. The first was earlier transferred to Stor- 
thjngura after a study of the type (WOLFF 1956a, p. 
1 12), the second is transferred to Bathyopsurus in this 
paper (p. 176) and the thirdmentioned below (p. 14.7). 
The fourth lacks the head and although it is included 
in my key, has some deficiencies. MENZIES left out 
pellucidus Beddard, incisa Curjanova, cornula G. 0. 
Sars, and brevirostvis Hansen without comment. In 
this paper the first is referred to a new genus (Pavop- 
surus) (p. 181), and the second to Munneurycopc 
(p. 161); the remaining two belong to Eurycope 
(cornuta is even the type species). On the other- 
hand, he included gaussi Wolff which is known only 
from a depth of 385 m. 

It seems unnecessary to discuss MENZIES' key in 
detail. It should perhaps be pointed out that couplet 
2 to antarctica says: "Discrete frontal area lacking 
from cephaion", but VANHOEFEN'S fig. 121 and MEN- 
ZIES' fig. 33 A show an exceptionally well developed 
frontal projection (especially in the male), and it is 
also mentioned in the authors' text. On the other 
hand, murrayi is ranged under species with "Frons 
of cephalon well defmed9', although it is (correctly) 
stated in the diagnosis of the species that the frontal 
area is probably obsolete. 

1 .  Eurycope Inktionovi, neupokoevi and vntmanovi (GURJA- 
NOVA 1946) are not included in the key. 



Key to the species of Euuycope 

1. Pleotelson as long as broad. Lateral projection on epipod of maxilliped large and broad. Distal 
lobes of male pleopods 1 truncate and of equal length. Exopod of uropod one-fourth of endo- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  pod.. galatheae Wolff, 1956a 
1. These characters not combined. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2. Medianly, frontal margin not even visible as a faint seam. Pleon oval and longer than pereonites 

5-7. The body distinctly scabrous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  scabra Hansen, 1897 
2. Frontal margin visible, although not always conspicuous. Pleon very rarely oval or longer 

than prns. 5-7. Body never distinctly scabrous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3. One or two tubercles on head or frontal projection.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. No tubercles present. 
4. A small tubercle situated on each side near the lateral margins of the frontal projection, which is 

concave distally and has acute corners. Exopod of uropod half as long as 
endopod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nobiliRichardson,1911a 

4. One median tubercle only, situated in the middle of the head. Frontal projection strongly pro- 
duced and distally rounded. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  sulcifrons Barnard, 1920 

5. Frontal projection quadrangular and broader than long. Prn. 7 almost as long as 5+6. Pleon 
as long as broad. Male pleopods 1 almost equally broad throughout, plps. 2 apically 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  truncate. quadrata Barnard, 1920 
5. These characters not combined.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6. Frontal projection does not reach as far as joint 1 of antennulae.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
6. Frontal projection reaches further than joint 1 of antennulae. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7. Frontal projection more or less convex, distally rounded, and always broader than long.. ...... 
7. Frontal projection distally acute, truncate and concave; lateral margins near its apex concave 

(except in spinifvons and nodosa) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8. Prn. 7 much shorter than prns. 5 or 6. Head about as broad as prn. 1. Apex of male plps. 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  broadly truncate. frigida Vanhoffen, 1914 
8. Prn. 7 about as long as prns. 5 or 6 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9. Frontal projection large, somewhat squarish. Prns. 5-7 with a median, longitudinal impression. 

Separation between prns. 5 and 6 distinct. Pleon almost twice as broad as 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  long pavlenkoi Gurjanova, 1933 a 

9. Frontal projection evenly rounded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
10. A strong, forward-directed process on the antero-lateral corners of prns. 5-7, and a lateral 

tubercle near the postero-lateral corners. Pleon with two longitudinal grooves 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  dorsally. sarsi Beddard, 1885 (p. 147) 

10. Without lateral forward-directed processes or tubercles on prns. 5-7. Pleon evenly vaulted dorsally 
11. Frontal margin only moderately convex. Separation between prns. 5 and 6 distinct. Antero- 

interior corner of fourth joint of palp of maxilliped not produced.. .... crassa Vanhoffen, 1914 
11. Frontal margin distinctly convex. Separation between prns. 5 and 6 only conspicuous laterally. 

Antero-interior corner of fourth joint of palp of mxp. strongly pro- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  duced. antarctica Vanhoffen, 1914, 9 

12. Frontal projection lancet-shaped, pointed, with a few short, subterminal spines on each side. 
Prns. 1-4 rather long medianly, three-fifths of prns. 5-7. Pleon 1.5 times broader than long, with 
a small postero-lateral projection on each side . . . . . . . . . . . . . . . . . .  spinifrons Gurjanova, 1933a 

12. Frontal projection distally truncate or more or less concave, with concave antero-lateral margins 
(margins convex in nodosa). Pleon evenly rounded in dorsal view . . . . . . . . . . . . . . . . . . . . . . . . . . .  

13. From the groove-shaped outer end of the frontal projection a median ridge continues vertically 
downwards to the epistome, at right angles to the horizontal projection. Epipod of mxp. uni- 

. . . . . . . . . . . . . . .  formly triangular. Exopod of uropod as long as endopod. gaussi Wolff, 1956a 
13. No median ridge connecting apex of frontal projection and the epistome. Exopod of uropod 

shorter than endopod (except in cornuta) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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14. Frontal projection with two small, triangular and acute processes distally, separated by a rounded 
incision. Epipod of mxp. with a large, almost semi-circular process on the outer margin. Male 
plp. 2 with the inner, distal margin deeply concave and a spine-like apex. Peduncle of uropod 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  much broader than long.. complanata Bonnier, 1896 (p. 147) 
14. Epipod of mxp. with a subacute, lateral process (except in vicarius; unknown in nodosa). Apex 

of male plp. 2 not spine-like. Peduncle of uropod about as broad as long or narrower . . . . . . . .  15 
15. Frontal projection reaches about as far as joint 1 of antennula; apex deeply concave, with one 

short stout seta on each corner. Prn. 1 twice as long as prns. 2 or 3 .  . . .  nodosa Menzies, 1962b 
15. Frontal projection does not at all reach as far as the distal end of joint I of antennula; no setae 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  on apex. Prn. 1 about as long as prns. 2 or 3 . .  16 
16. Frontal projection curved downwards distally towards the epistome (when viewed somewhat from 

the side), without a freely-protruding end. Female operculum with the keel stretching from the 
fronttothehindmargin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 

16. Frontal projection horizontal with a freely-protruding end, when seen in side view. . . . . . . . . . . .  18 
17. Epipod of mxp. with a moderately large, subtriangular and slightly forward-pointing process 

on the outer margin. Keel on female operculum narrow, somewhat swollen posteriorly and 
devoid of setae. Male plp. 2 almost triangular, with a subacute apex. . . . .  inermis Hansen, 1916 

17. Epipod of mxp. with a very large, rounded, and outward-directed process on the outer margin. 
Keel on female operculum broad, with an obliquely cut off, oval area posteriorly and feathered 
setae. Male plp. 2 semi-circular, with rounded apex. . . . . . . . . . . . . . . . .  vicarius Vanhoffen, 1914 

18. Inner corner of joint 1 of antennula strongly produced forwards, thus the inner margin of the 
joint is slightly longer than its total width. Keel on female operculum continues to the hind 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  margin. Male plps. 1 rounded distally. hanseni Ohlin, 1901 
18. Inner corner of joint 1 of antennula only a little more produced than the outer. Keel on female 

. . . . . . . . . . . . . . . . . .  operculum ends in front of the hind margin. Male plps. 1 truncate distally. 19 
19. Head more than half as wide as prn. 5. Pleon four-fifths as wide as prn. 5. Male plps. 1 with 

distally, a small triangular tooth on the postero-lateral corner. . . . . . . .  cornuta G. 0 .  Sars, 1864 
19. Head less than half as wide as prn. 5. Pleon three-fifths as wide as prn. 5. Male plps. 1 without 

. . . . . . . . . . . . . . . . . . . . . . . . . .  the tooth on the postero-lateral corner.. brevirostris Hansen, 1916 
. . . . . . . . . .  20. Frontal projection with rounded anterior corners, and more or less convex medianly 21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20. Frontal projection concave medianly or with a deep incision.. 25 
21. Frontal projection longer than broad. Prns. 1-4 medianly, at most, one-fourth as long as prns. 

5-7. Uropods vestigial or with the exopod less than half as long as the endopod.. . . . . . . . . . . . . .  22 
21. Frontal projection broader than long. Prns. 1-4 about half as long as prns. 5-7 medianly. Exopod 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  of uropod more than half as long as endopod.. 23 
22. Inner corner of first joint of antennula greatly projecting. Uropods 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  vestigial.. gibberifvons n. sp. (p. 147) 
22. Inner corner of first joint of antennula does not project further than the outer. Uropods well 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  developed. parva Bonnier, 1896 
23. Prns. 5-7 with a median, longitudinal impression. Separation between prns. 5 and 6 distinct. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Pleon almost twice as broad as long.. pavlenkoi Gurjanova, 1933a 
23. Prns. 5-7 without a median impression. Separation between prns. 5 and 6 only clearly visible 

laterally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 
24. Epipod of mxp. about twice as long as broad, pointed distally. Outer lobe of male plps. 1 projects 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  less than the inner. antarctica Vanhoffen, 1914 
24. Epipod of mxp. about as long as broad, obtusely truncate distally. Outer lobe of male plps. 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  projects equally as much as inner. mutica G. 0. Sars, 1864 
25. Width of prns. 1-4 less than two-thirds that of prns. 5-7. Outer margin of joint 1 of antennula 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  dentate. Uropods small.. beddardi Bonnier, 1896 
25. Prns. 1-4 as broad (or almost as broad) as prns. 5-7. Outer margin of joint 1 of antennula not 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  dentate 26 
26. Pleon with a distinct concavity at insertion of the uropods. Peduncle of uropods more than 
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four times as long as broad. Frontal projection somewhat broader than long, with concave 
anterior margin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ovaloides Menzies, 1962 b 

26. Pleon without a postero-lateral concavity. Peduncle of uropods at most twice as long as broad. . 27 
27. Frontal projection about as long as broad, with concave anterior margin and a short, strong 

seta on each corner. Prn. 1 twice as long as prns, 2 or 3. Peduncle of uropods with a row of 
strong setae on the inner margin.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nodosa Menzies, 1962b 

27. These characters not combined.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 
28. Frontal projection about as long as broad, the lateral parts raised and broader than the median 

part between them, projecting as large, triangular teeth in front of the median part. Peduncle of 
uropods twice as long as broad.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 

28. Lateral margins of frontal projections are, if raised, much narrower than the median part. Ped- 
uncle of uropods, at most, as long as broad.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 

29. Pleon 1.5 times broader than long. Mandible with a strong process at the insertion of the palp. 
Distal end of epipod of mxp. regularly rounded.. . . . . . . . . . . . . . . . . . . . . .  madseni Wolff, 1956a 

29. Pleon as broad as long. Mandible without process. Distal end of epipod of mxp. with incision 
near apex. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ovalis Vanhoffen, 1914 

30. Antero-lateral corners of prns. 5-7 produced forwards; those of pleon projecting outwards as 
spine-like processes. Prns. 5 and 6 separated, prn. 5 twice as long as 6. acutitelson Menzies, 1962 b 

30. Antero-lateral corners of prns. 5-7 and pleon not produced forwards or outwards. If separated, 
prn.5is aboutaslongas6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 

31. Frontal projection as broad as long or broader than long. Prns. 5 and 6 fused medianly . . . . . . .  32 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31. Frontal projection longer than broad 35 

32. Frontal projection with antero-lateral corners rounded, and with several short spines on them. 
Exopod of uropod three-fourths as long as endopod.. . . . . . . . . . . . . . .  latirostris G.O. Sars, I882 

32. Frontal projection with antero-lateral corners acute, devoid of spines. Exopod of uropod, at 
most, two-thirds as long as endopod. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 

33. Frontal projection about as long as broad. Pleon about as long as broad, sub- 
quadrangular. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  picavdi Amar, 1957 

33. Frontal projection broader than long. Pleon considerably broader than long, evenly rounded or 
subtriangular.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 

34. Lateral margins of frontal projection subparallel (although somewhat concave). Epipod of mxp. 
truncate distally. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  pygmaea G. 0. Sars, 1870 

34. Lateral margins of frontal projection divergent. Epipod of mxp. long and narrow 
distally. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cuvta Vanhoffen, 19 14 

35. Pleon about as long as prns. 5-7. Prn. 7 less than half as long as 5 or 6. Outer, distal corner of 
second joint of palp of mxp. produced as a process . . . . . . . . . . . . . . . .  megalura G. 0. Sars, 1872 

35. Pleon much shorter than prns. 5-7. Prn. 7, at least, as long as 5 or 6. Second joint of palp of 
mxp.notproducedas aprocess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 

36. Joint 1 of antennula almost square. Pereopods 11-IV more than twice as long as body. Exopod 
of uropod a little longer than endopod. Frontal projection narrow 
distally.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  phalangium G. 0. Sars, 1864' 

36. Joint 1 of antennula with inner projection. Prps. 11-IV, at most, a little longer than body. Exopod 
of uropod never equals length of endopod.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37 

37. Prp. IV much shorter than body. Outer margin of epipod of mxp. evenly rounded. Male plps. 
1 almost straightly cut off distally.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  furcata G. 0. Sars, 1870 

37. Prp. IV longer than body. Outer margin of epipod with a process. Male plps. 1 obliquely cut 
off. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  producta G. 0. Sars, 1868 

1. In  his first description (1864), SARS spelt the specific name phalangium, but by 1866 he had altered it to phallangium and 
used thls spelling in all later references. But in his monograph (1899) he wrote (p. 147): "The specific name refers to the 
excessively elongated inferior antennae and ambulatory legs". Thus, there can be no doubt that he called the species after 
the generic name of the common harvestman, Phalangium, and the original spelling should therefore be re-introduced. 



Eurycope sursi Beddard, 1885 

In order to ascertain whether BEDDARD'S species 
(1886b, p. 58, pl. XI, 1-12) really belongs to Eury- 
cope and not to Storthyngura (which it resembles in 
general body shape), I studied the type material of 
sarsi in London. 

There is no doubt that sarsi is a true Eurycope, 
having all pereonites and pleonites distinctly sepa- 
rated. For the rest, I shall merely enumerate the 
existing material of this species, since BEDDARD'S 
data appear somewhat incomplete : 

St. 146, off Marion I .  (46"46'S, 45"31tE), 2514 m, 
29 December 1873 ; bottom temp. : 1.2"C. 

I .  Female (with developing oostegites) 25.5 mm 
long, 12.8 mm broad. I have selected this speci- 
men as lectotype since it has been used in, at 
least, BEDDARD'S fig. 2 On pl. XI (I .  c.). 

2. Female (with fully developed oostegites) 24.8 
mm long. 

3. Male (complete, but broken in two) c. 24 mm 
long. 

St. 147, off Marion I .  (46"16'S, 48"27'E), 2926 m, 
30 December 1873 ; bottom temp.: 1.2"C. 

4. Female (complete, but broken in two, with 
developing oostegites) 30.0 mm long. 

All specimens are in good condition, but almost 
all maxillipeds are missing. In addition, the male 
lacks the pleopods, which were neither described 
nor figured by BEDDARD. 

Eurycope complanata Bonnier, 1896 

Eurycope complanata Bonnier, 1896, p. 601, pl. 34, 
1 a-p; HANSEN 1916, p. 145, pl. XIII, 4a-e; MEN- 
ZIES 1962 b, $3. 141, fig. 34 H-L. 

M a t e r i a l :  
Galathea St. 771, Bay of Biscay (47"48'N, 8" 
26'W), 1920 m, 18 June 1952. Bottom: stiff clay. 
Bottom temp.: c. 3.4"C. - 1 male. 

The descriptions given by BONNIER and HANSEN fa- 
cilitate referring the present male to this species. 
There are only a few added comments: 

Frontalprojection of this male in all details accord- 
ing to BONNIER. Inner margin of joint 1 of antennula 
not concave distally as in BO~VNIER'S fig. 1 b (pl. 34), 
but alternatively, not nearly so convex as in HAN- 
SEN'S fig. 4a  (pl. XIII) and MENZIES' fig. 34 H. Fla- 
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gellum preserved, reaching backwards beyond the 
hind margin of pereonite 5. Squama on antenna as 
figured by HANSEN, but always (as also in the Ingolf 
material), with a rather sturdy seta on the outer side, 
near apex. The distal, slender projection onpleopod 
2 as in HANSEN'S fig. 4d, i.e. curved a little inwards. 
Finally, exopod of the uvopod of present male a 
little more than half as long as the endopod (as in 
MENZIES' specimen). No other disparities were 
found. The male is 4.3 mm long. 

A study of the Ingolf material of complanata 
(from the North Atlantic), showed the female oper- 
culum to be actually closer to BONNIER'S fig. 1 o than 
to HANSEN'S fig. 4e. It has two low, diverging, lateral 
keels, identical to those in the female from the Bay 
of Biscay. The median, distal seta is, however, not 
present in the Ingolf female. 

Dis t r ibut ion:  
Davis Strait (HANSEN), Bermuda (MENZIES), and 

Bay of Biscay (BONNIER, WOLFF), 950-5779 m and 
between c. 1.5 and 9.5"C. 

Eurycope gibberifrons n. sp. 
(Text-figs. 89-9 1) 

Mater ia l :  
Galathea St. 639, off New Zealand (37 "3 l'S, 177" 
08'E), 213 m, 26 January 1952. Bottom: black 
sand. Bottom temp. : c, 14.7"C. - 1 male. 

Descr ip t ion:  
Body (Fig. 89a) oval, a little more than half as 

broad as long. Colour yellowish, surface smooth. 
Head very short laterally and with forward- 

directed antero-lateral corners. Frontal projection 
large, almost rectangular, protruding a little further 
than antennulae; slightly convex distally and fur- 
nished with spine-like setae. 

Pereonites 1-4 of about equal length, with a for- 
ward convexity and increasing in width from prn. 
1 to 4. Lateral margins rounded, but difficult to see. 
There is one coxal spine on prn. 1, two on prns. 2-4; 
the latter are broad. 

Pereonites 5-7 much longer and somewhat broader 
than the preceding segments. Prn. 5 as long as 1-4, 
prn. 6 about one-fourth longer than 5, and prn. 7 
one-fifth longer than 6. The muscles are partly vis- 
ible through the integument. Lateral margin sharp 
and slightly excavated on the ventral side. 

PIeon twice as broad as long and evenly rounded. 
On the dorsal side. not far from the apex, is a pair 
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Fig. 89. Eurycope gibberifrons n.sp., 6 holotype; a, from above; b, pleon from the right side; c, pleon from below: 
d, left antennula; e, left antenna. 

of very small and low convexities with a finely- 
feathered distal seta. Pleon is flattened and some- 
what concave ventrally, with projecting margins. 
Branchial cavity rather rectangular and considerably 
broader than long (89 c). Between the cavity and the 
terminal face is a long, sharp ridge (89 b). 

Antennula (89d) with joint 1 very broad, i.e. as 
broad as high. Outer corner low and rounded and 
inner one with a very strong process, crowned with 
some spine-like setae. There are more similar setae 
near the outer margin and two feathered setae on 
the upper surface. Joint 2 inserted exteriorly and 
three-fifths longer than broad, with a row of spine- 

like setae distally and a very long, feathered seta 
emerging from the ventral side. Joints 3-4 smaller, 
subequal. Flagellum multi-jointed, but broken in 
both antennulae. 

Antenna (89 e) with a (probably) articulated squa- 
ma on joint 3. Both squama, and most of the distal 
corners of all four preserved joints have several 
spine-like setae. 

Left mandible (90a) rather slender. Four teeth in 
incisive part, and four on movable lacinia (90b). 
Molar process slender and projecting, obliquely cut 
off and furnished with a row of tiny teeth and longer 
spines inside the sharp edge (90c). Palp very large, 

0 2 m m  
0 S m m  

0 2 m m  

Fig. 90. Eurycope gibberifrons n.sp.; a-c, left mandible; b, incisive part and movable lacinia from inside; c, frontal view of 
edge of molar process; d, labium; e, left maxilliped; f, pereopod I;  g, pereopod VI (all setae feathered). 
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Fig. 91. Eurycope gibberifrons n. sp. ; a-b, male pleopods 1 ; c-d, pleopods 2-3 ; 
e, vestigial uropod and margin of pleon. 

ojint 2 being much stronger than joints 1 and 3. 
Joint 3 is twisted and furnished with ordinary as 
well as serrated setae. 

Maxillula slender, with about 14 unserrated spines 
on outer endite - which is very obliquely cut off; 
inner endite with two curved spines and many fine 
hairs. - Maxilla of the usual shape, with slender 
endites. - Labium (90d) almost semi-circular, with 
rather few setae. 

MaxillQed (90e) with the sympod narrow at base 
and a slender, distally rounded endite. Four coup- 
ling hooks. Joints 2-4 of the palp exceptionally 
broad and large, and joint 2 with an outer, distal 
projection. Joint 4 remains partly covered by joint 
3, even when the palp is flattened. Epipod slender, 
rounded, more than three times longer than broad. 

Peveopod I (90f) only partly preserved; it is rather 
sturdy. Even basis of prps. 11-IV not preserved. - 
Peveopods V-VII (90g) subequal, except that basis 
and ischium are largest in prp. VI, and carpus and 
propodus smallest in VII. Dactylus about two-fifths 
of propodus - which is oval in shape. The feathered 
setae on outer margin of carpus unusually long. 

P1eo;;ods 1 (91 a) broadest at base and with an- 

distinguish. As far as could be made out, the uro- 
pods are somewhat reduced, since only two tiny pro- 
jections (endopod and exopod?) could be discerned. 
One of these was probably furnished with a stiff, 
broken seta and one or more possibly finely feathe- 
red setae. It  is impossible to discern whether these 
projections emerge from a large, rectangular con- 
vexity which (this being so) might be the broad 
peduncle. 

Size: Total length 2.3 mm, greatest width 1.2 mm. 

Remarks :  
The only two species of Euvycope which have a 

similar rectangular, strongly projecting rostrum are 
beddavdi Bonnier and pavva Bonnier. However, pe- 
reonites 1-4 are much narrower in the former, prn. 
7 is much shorter, pleon longer than broad, and 
joint 1 of antennula quite different, etc. E. pavva is 
more elongated, pleon is as long as broad, male 
pleopods 1 very dissimilar, and the uropods large. 

Occurrence:  
Off New Zealand at 213 m depth and c. 14.7"C. 

other widening beyond the middle. Outer lobes 
Genus Munnopsurus Richardson, 19 12 

slightly projecting, with a dense row of short setae 
along the inner margin. Inner lobes project much 
further, with several spine-like setae (91 b). 

Pleopods 2 (91 c) somewhat triangular, with sub- 
acute distal corner, and distal half of the margin 
with a row of strong, feathered setae. Copulatory 
organ rather strong, reaching a little beyond distal 
corner. - Pleopod 3 according to Fig. 91 d. 

Uvopod (91 e) extremely small, and owing to the 
size and opaqueness of the animal, very difficult to 

Munnopsurus Richardson, 1912, p. 1 ; HANSEN 1916, 
p. 134; MONOD 1926, p. 23. 

It was not without hesitation that HANSEN, in his 
great monograph maintained this genus. As the only 
distinguishing characters he mentioned the very dif- 
ferently shaped mandibles in Munnopsuvus with 
their broad and simple, distally rounded molar pro- 
cess, blunt incisive part, simple third joint of the 



palp, and lack of spine-row1 and movable lacinia. 
He knew of no form with mandibles intermediate 
between this type and that of Euvycope. However, 
MONOD'S description of Munnopsuvus austvalis 
(1926) revealed intermediate mandibles in which 
presence of a simple molar process and a simple 
third joint of the palp is combined with the presence 
of a distinct spine-row and a movable lacinia. In 
spite of this MONOD also decided to maintain 
Munnopsuvus as only austvalis possessed a movable 
lacinia (only two more species were, however, re- 
cognized at that time), the rest of the mandible 
(especially the palp) agreed with the generic charac- 
ters, and finally because "le genre Euvycope atteint 
dijh des proportions suffisamment vastes." 

I have, however, as mentioned below, transferred 
Euvycope atlantica Bonnier to this genus. In that 
species which is otherwise a very typical represent- 
ative of Munnopsuvus the third joint of the palp is 
not simple, but broad and twisted - as is usually 
found in Ezrvjrope. Thus, the mandibles only ex- 
hibit one feature which is different from that of all 
species of Euvycope: The broad and simple molar 
process with one or two tufts of small spines. 

In my opinion this single character could not 
justify the maintenance of Munnopsuvus, especially 
in view of the marked variability of mandibles 
which I have found within one single genus, namely 
Munnopsis (p. 184). However, a close exanlination of 
all species referred to Munnopsuvus has revealed a 

number of supplementary characters in which it 
differs from Euvycope; the most essential of these 
are: Shape of anterior part of head, of pereonite 1 
and joint 1 of antennula, shape of labrum and palp 
of maxilliped, length and width of basis of pereopod 
1 compared to that of prps. 11-IV, and shape of 
outer branch of pleopods 4. Together with the aber- 
rantly shaped molar process of the mandibles these 
features must be considered reason enough for pre- 
serving Munnopsuvus. 

Diagnos is :  
Head broad, vaulted posteriorly, with the frontal 

area descending abruptly and forming a somewhat 
concave, strongly calcified semi-circle with the tri- 
angularly raised epistome in the centre (SARS 1885, 
pl. 11, 4 and my PI. IX C). Pereonites 1-4 loosely 
articulated and prns. 5-7 always free and movable; 
prn. I at most as broad as the head, and with the 
lateral parts shorter than prns. 2-4 and bent some- 
what downwards. Apex of pleotelson more or less 
evenly rounded. First joint of antennula regularly 
rounded distally; no inner projection. Squama arti- 
culated, longer than broad. Molar process of man- 
dibles broad and simple, distally rounded and with 
one or two tufts of small spines; palp present. Joint 
2 of palp of inaxilliped with oblique anterior margin. 
Pereopods I-IV long and slender, the three latter 
equally shaped; prp. I not prehensile and with basis 
considerably longer and narrower than that of prps. 
11-IV. Male pleopod 2 with short and strong copula- 

1. Strangely enough HANSEN did not pay any attention to the 
fact that in TATTERSALL'S original description of longipes 

tory organ, plp. 3 normal, and plp. 4 with exopod 

he figures (but does not mention) a row of five small 1-jointed, broad and foliaceous. Uropod small, bira- - 
"spines" on the right mandible (1905, pl. X ,  3). mom, with short, I-jointed rami. 

Key to the species of Munnopsuuus 

1. Joints 2 and 3 of antennula of about equal size and neither of them produced inwards. Pereonite 
1 as broad as the head, dactylus of pereopods V-VII almost as long as the width of propodus, 
and rami of uropods almost equally long. . . . . . . . . . . . . . . . . .  laevis (Richardson, 1909) (p. 154) 

1. Joint 2 of antennula larger than joint 3. The other characters not combined. . . . . . . . . . . . . . . . . .  2 
2. Flagellum of antennula with less than twenty (ten?) joints. Pleon pentagonal. Dactylus of prps. 

V-VII as long as or longer than the width of propodus. . . .  minutus Gurjanova, 1933 a (p. 154) 
2. Flagellum of antennula with more than twenty joints (except perhaps in austvalis). Bleon evenly 

rounded postero-laterally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
3. Prn. 1 as broad as the head. Joint 2 of antennula produced inwards.. . . . . . . . . . . . . . . . . . . . . . . .  4 
3. Prn. 1 narrower than the head. Joint 2 of antennula not produced inwards. . . . . . . . . . . . . . . . . . .  6 
4. Three spines on joint 2 and one on joint 3 of antennula; one spine interiorly on joint 3 of an- 

tenna. Inner lobe of male pleopods 1 much larger than outer. Outer margin of sympod of plp. 2 
concave distally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mimus Barnard, 1914 (p. 153) 

4. No spines on these joints (a few setae on joint 2 of antennula). Lobes of male plps. 1 equally 
large. Outer margin of plp. 2 convex throughout (giganteus). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 



5. Prns. 5-7 with a deep furrow medianly and each with a pair of rounded processes. Pleotelson 
hardly produced apically.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g. giganteus (6 .0 .  Sars, 1879) 

5. Prns. 5-7 with a slight furrow and no processes. Pleotelson considerably produced 
apically. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g. ochotensis Gurjanova, 1933 a (p. 154) 

6. Outer margin of joint 2 of maxillipedal palp more than twice as long as inner; 5-8 coupling 
hooks. Male plps. 1 almost twice as broad at the base as distally. longipes (Tattersall, 1905) (p. 151) 

6. Outer margin of joint 2 less than twice as long as inner; 3-4 coupling hooks. Male plps. 1 as 
broad distally as at the base (unknown in australis) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

7. Joint 3 of mandibular palp broad and twisted, with many setae. Peduncle of uropod as broad as 
long, and endopod one-fourth longer than exopod. Male plps. I equally broad 
throughout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  atlanticus (Bonnier, 1 896) 

4. Joint 3 of md. palp narrow and simple, with few setae. Peduncle of uropod longer than broad, 
and endopod almost twice as long as exopod. Left mandible with movable 
lacinia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  australis (Vanhoffen, 1914) (p. 153) 

Mrcnnopsrcrus longipes (Tattersall, 1905) 
(Pl. IX B-C; Text-figs. 92-93) 

Euvycope longipes Tattersall, 1905, p. 30, p. 75, pl. X. 
Munnopsuvus longipes (Tattersall), HANSEN 1916, p. 

136, pl. XII, 6a-6 b MONOD 1926, p. 21. 

In order to try and arrange the rather confused 
state of the species within the genus Munnopsurus I 
have found it necessary to study in detail the large, 
well preserved male of the present species, found in 
this Museum and dealt with rather superficially by 
HANSEN. He considered TATTERSALL'S description 
'%elaborate" and gave only a few further details, 
stressing especially the difference between this spe- 
cies and M. giganteus (G.O.Sars). The latter has 
been so excellently described and figured by SARS 
(1885, p. 130, pl. 11, figs. 1-25) and by HANSEN 
(1887, p. 198, pl. XX, 3a-3m) that I, on the whole, 
intend to confine myself to reference of these illu- 
strations in the following. 

Addi t ional  description:  
Body accolding to P1. IXB. There is a reticulate 

pattern on the head (PI. IXC). Pereonite 1 medianly 
a little longer than prns. 2-4 and laterally bent, not 
only downwards, but also forwards ; prns. 2-4 longer 
laterally than medianly and with sharp antero- 
lateral corners; all four segments thus rather dif- 
ferent from TATTERSALL'S fig. 1. Prns. 5-7 also have 
more angular corners and a faint median furrow. 
Pleon consists of one short but distinct pleonite 
and the large pleotelson - which is clearly longer 
than broad, shield-shaped, with the lateral margins 
parallel anteriorly and furnished here with a low of 
small distinct setae. Branchial cavity about as large 
as in giganteus (SARS' fig. 24). 

Antennula (Fig. 92a) with joint 1 one-fourth long- 
er than broad, joint 2 almost circular, without pro- 
jections, joint 3 a little longer than broad, joint 4 
very short, and flagellum multi-jointed; in the male 
it is more than half as long as the body and more 
than five times as long as the peduncle, in the female 
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Fig. 93. Munnopsuuw longipes (Tattersall), 8 from Ingolf St. 36; a-b, pleopods 1 from outside and apex from inside; 
c-d, pleopod 2; e, outer branch of pleopod 3. 

only about twice as long as the peduncle (according legs is also preserved, but detached (PI. IXB). The 
to TATTERSALL'S fig. 2). - Antenna without inner dimensions are almost as in giganteus, but instead 
spine on joint 3. of propodus being less than twice as long as carpus 

Left mandible not preserved, but figured by HAN- it is in longipes almost two and a half times longer. 
SEN (pl. XII, 6a); it seems to have a slightly bilobed The total length of the leg is almost twice that of 
incisive tooth. - Right mandible correctly figured by the body. 
TATTERSALL (1. c.), although what he calls "a single Malepleopods 1 (93 a) are two-fifths broader prox- 
small spiniform bristle" on the rounded molar pro- imally than distally before the apical tapering. The 
cess, was discovered to consist of (at any rate on lobes are furnished with stronger setae along the 
the present male under high magnification) - several margin (93 b) and finer ones distally on the ventral 
(almost twenty) very fine bristles, emerging from (outer) side. Both pairs of lobes are bent somewhat 
a common base (Fig. 92 b). TATTERSALL figures, but downwards. 
does not mention the five short setae at the position Male pleopod 2 (93 c) with sympod much more 
of the spine-row; some extremely tiny setae also elongated than in giganteus, being twice as long 
seem to be present in the male considered here. as broad. Distally, the inner side is covered by a 

Labium, maxillula and maxilla almost exactly as membrane which runs out into a funnel-shaped pro- 
in giganteus (SARS' fig. 9 and HANSEN'S figs. 3 e and jection (93 d). Copulatory organ (93 d) short and 
3f), except that the inner lobes in labium are slightly thick, exopod small and indistinct. 
unequal in size and the maxilla has longer setae and Pleopod 3 with a triangular inner and a narrow, 
spines; twelve spines on the outer lobe of the maxil- 2-jointed outer branch (93e) which does not reach 
lula. as far as the inner branch. 

Maxilliped (92c) with endite narrow, distally Uropod with peduncle narrower than in giganteus 
truncate and here furnished with about 23 slender, (SARS' fig. 22). Exopod half as wide as endopod and 
finely serrated spines (92d). Outer margin of joint 1 relatively longer than in TATTERSALL'S fig. 7. 
of palp rather long, joint 2 considerably longer than 
broad, and joint 4 with a distinct inner projection Remarks  : 
as in giganteus. Eight coupling hooks. Epipod also The differences between longzgipes and giganteus 
close to that of giganteus (HANSEN'S drawing), but were pointed out by HANSEN (p. 136). Furthermore, 
without terminal setae. longipes has no projection on joint 2 of the anten- 

Peveopod I according to TATTERSALL'S fig. 6, ex- nula, much longer propodus on pereopods 11-IV 
cept that dactylus is only half as long. Basis of prp. and sympod of male pleopod 2 rather differently 
I one-fourth longer than that of prps. I1 and I11 and shaped. 
two-fifths longer than that of prp. IV. It is about MONOD (1926, p. 21) compared longipes to austra- 
one-fourth narrower. One of the three succeeding lis Vanhoffen and found differences in the relative 
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lengths of the inner and outer margins of joint 2 of 
the maxillipedal palp, in the number of coupling 
hooks, and in presence of a movable lacinia and a 
larger molar process (furnished with two or three 
distinct setae) in austvalis. In addition, austr*alis dif- 
fers in the following respects: (1) Pereonites 5-7 
rounded laterally; (2) pleon only as long as it is 
broad; (3) epipod of maxilliped with lateral margins 
diverging proximally (instead of being almost paral- 
lel) ; exopod of uropod only slightly more than half 
as long as endopod. 

As mentioned previously (p. 150), I have trans- 
ferred Euvycope atlantica Bonnier, 1896 (p. 604, pl. 
XXXIV, 2 a-2 j) to Munnopsuvus for obvious reasons. 
This species can be separated from longipes by the 
following characters : (1) Molar process of mandible 
narrower and with two feathered (serrated?) setae; 
(2) the palp with a broad, twisted third joint with 
several terminal, serrated setae; (3) inner margin of 
joint 2 of the maxillipedal palp more than half as 
long as the outer; (4) male pleopods 1 equally wide 
throughout, with the inner lobes narrower and less 
projecting and with very short, scattered setae on 
the outer lobes; (5) outer margin of sympod of pleo- 
pod 2 very much more convex and exopod con- 
siderably larger; (6) peduncle of uropod as broad 
as long. 

In his list of isopods from depths greater than 
2000 m, MENZIES (1962 b, p. 88) has referred M. longi- 
pes to species which are probably pelagic, without 
giving any reasons for this conception. The whole 
appearance and strong calcification of the species 
decidedly speak in favour of its being benthic. 

D i s t r i b u t i o n :  , 
Off Ireland, 640-830 m, SW of the Faroes, 872- 

950 m, and Davis Strait, 2702 m, 1.5"C. 

Munnopsuvus rnirnus Barnard, 19 14 

Munnopsuvus mimus Barnard, 1914, p. 225, pl. XXl, 
B. 

Munnopsuvus longipes (Tattersall) (pars), MONOD 
1926, p. 23. 

BARNARD only compared this species to M. avc- 
ticus Richardson (= M. giganteus Sars). Besides 
the differences pointed out by BARNARD, these spe- 
cies disagree in most of the characters which I have 
enumerated below as distinguishing mimus from 
longipes. MONOD (1. c.) considered rnimus as be- 
longing to longipes because according to the de- 

scriptions, they seemed to agree in the structure of 
the body, the mouthparts, the first pereopods, and 
the male pleopods. The only discernable difference, 
namely presence or absence of a posterior lobe on 
pleon, would not appear sufficient for a separation 
in species. 

I am in full agreement with this, but re-examina- 
tion of longipes has revealed that mimus differs from 
it in the following respects - which certainly justify 
the maintenance of mimus as a separate species: (I) 
Pereonite 1 is as broad as the head; (2) pleon evenly 
rounded posteriorly; (3) second joint of antennula 
strongly produced inwards and with three spines, 
and third joint with one spine; (4) strong spine on 
inner margin of joint 3 of antenna; (5) carpus of 
pereopods 11-IV longer than propodus, and dacty- 
lus only one-fourth of the latter (instead of one- 
sixth); (6) dactylus of prps. V-VII as long as the 
width of propodus; (7) male pleopods 1 equally 
wide throughout; (8) outer margin of sympod of 
pleopod 2 strongly concave near the apex and the 
copulatory organ long and narrow. 

For the distinction between mimus and the re- 
maining species of Munnopsuvus it should suffice to 
refer to the key on p. 150. 

Munnopsurus austvalis (Vanhoffen, 19 14) 

Euvycope gigantea G. 0. Sars f. austvalis n. f., VAN- 
HOFFEN 1914, p. 585, fig. 115. 

Munnopsuvusgiganteus (Sars) f. austvalis Vanhoffen, 
HANSEN 1916, p. 135. 

Munnopsuvus australis (Vanhoffen), MONOD 1926, 
p. 20, figs. 14-15. 

VANHOFFEN'S description is very insufficient. MONOD 
supplied good illustrations but unfortunately, very 
little description. His fig. 14 of the general structure 
disagrees with VANHOFFEN'S fig. 115 in two main 
respects : The head is much narrower than pereonite 
I in MONOD'S fig., much broader in VANHOFFEN'S, 
and prns. 3 and 4 are straight laterally in the former 
figure, but bent forwards in the latter. It is pre- 
sumed that VANHOFFEN'S drawing is the more cor- 
rect in both cases, partly because MONOD'S specimen 
seems to be rather mutilated and partly because 
VANHOEFEN'S drawing agrees much more with other 
species of the genus. 

MONOD enumerates some features in which austva- 
lis differs from giganteus but not what is probably 
the most important difference: In giganteus the 
margins of the molar process are almost straight so 



that the shape of the mandible is almost regularly Genus A4unneuvycope Stephensen, 191 3 
triangular (SARS' fig. lo), whereas in australis the 
process is strongly projecting (MONOD'S fig. 15 A-B) ; 
moreover, the latter species possesses a distinct spine- 
row on both mandibles and a movable lacinia on 
the left, and these are lacking entirely in giganteus. 

The differences between austvalis and longipes 
were pointed out above, and the distinction be- 
tween austvalis and the remaining species is listed 
in the key (p. 150). 

Munnopsuvus laevis (Richardson, 1909) 

Eurycope laevis Richardson, 1909, p. 120, figs. 45-46. 
Munnopsuvus laevis (Richardson), GURJANOVA 1936, 

p. 60, fig. 24. 

The description is very insufficient, but laevis seems 
to differ from all other species by the combination 
of characters given in the key. GURJANOVA trans- 
ferred it correctly to Munnopsuvus, but in addition 
to this her text (in Russian) adds no new informa- 
tion. 

Munnopsuvus giganteus ochotensis Gurjanova, 1933 
and M. minutus Gurjanova, 1933 

Along with the description in Russian (1933 a, p. 84), 
a short summary was given in English (pp, 90-91) 
which provides almost as much information as the 
Russian text. The text to the figures of the two forms 
(figs. 9 and 10) were mixed up. The Russian text was 
repeated in 1936 and no new information was added 
for minutus while one more locality' and 15 mm as 
maximum length was supplied for g. ochotensis. 

Besides the differences between ochotensis and 
the typical form pointed out by GURJANOVA, her 
figure indicates that the molar process in the former 
seems to be more distinctly set off and that dactylus 
of pereopods V-VII is considerably longer. 

In minutus the number of joints in flagellum of 
antennula is remarkably low (nine). Since six spec- 
imens were available for description it is probable 
that both males and females were represented, and 
that the number is therefore the same in the two 
sexes. 

1. In 1933 the depth for Heineman St. I8 (57"52'N, 143 " I  1%) 
is given as 160 in, in 1936 as 80 m. M~S.GURJANOVA 1~ds 
kindly informed me that the subspecies was taken a t  both 
depths, the latter referring to the locality stated, the former 
to "another station without exact data". Thus, the subspe- 
cies is known from a total of four localities. 

Munneuvycope Stephensen, 19 13, p. 99 ; STEPHENSEN 
1915, p. 23. 

Eurycope G. 0. Sars, HANSEN 1916, p. 138. 

When establishing Munneuvycope, STEPHENSEN re- 
ferred to this genus Munnopsis (= Pavamunnopsis) 
longicovnis (Hansen), M. (P.) oceanica (Tattersall), 
Munnopsis (Euvycope) muvrayi (Walker), and the 
new species Munneuvycope tju&ensis. In 19 15 he was 
quite correct in excluding the two former which be- 
long to a separate family, and later HANSEN (1916) 
proved that tjulJiensis is a synonym of muvrayi. 

STEPHENSEN gave no diagnosis, but based his 
genus entirely on characters in which it differed 
from Munnopsis - thus not comparing it with Euvy- 
cope to which it is the most closely related by far. 

In 19 16 HANSEN cancelled Munneuvycope, since 
he could see no essential differences between this 
genus and Euvycope. He found conformity in the 
shape of '-body, antennulae, antennae, mandibles, 
maxillipeds, thoracic segments. and legs" and dis- 
cussed the following relatively aberrant characters 
in murrcryi (and tjalJiensis) : (1) Joint 1 of antennula 
without inner projection, but "in this respect it 
agrees with the joint in Euvycope nodijirons n. sp."; 
(2) uropods with an extremely small uropod, "but 
in several species of Euvycope the exopod is some- 
what or considerably shorter than the exopod" 
(misprint for endopod); (3) exopod of pleopod 4 
broad and obtuse distally (instead of normally nar- 
row and acute), but this appendage "is unknown in 
some species of Euvycope" ; (4) one character seemed 
to HANSEN to be unique: the large coupling hook 
(the exopod) of the second male pleopod emerges 
from the truncate, almost transverse end of the 
sympod instead of, as is usual, from the distal part 
of its inner margin. 

The fact that the Galathea collection contained 
two specimens of a new species (described below 
as M. harrietae) which in so many respects agrees 
with muvvayi and disagrees with the ordinary ap- 
pearance of species of Euvycope - has urged me to 
consider the generic status of these species very care- 
fully. In spite of his detailed comparison of muvrayi 
(tjaljiensis) with species of Eurycope, HANSEN 
strangely enough did not pay any attention to the 
marked difference between the basipodites of pereo- 
pods I-IV which are practically always preserved, 
even if the rest of the leg is lost. Table 7 shows that 
basis of prp. I in muvvayi and harvietae is between 
twice and one and a half times longer than the three 



Table 7. Length and width (in measuring units) of the basipodites in five of the species of Munneuvycope. 

murrayi harrietae I nodifrons I rnenziesi I elongata 
Pereopods 6, Albtr. St. 4793 8. holotype 8. holotype 9, holotype Q , holotype 

-- I Length I Width length I Width i Length / Width i Length I Width j Length 1 Width 
- 

I 87 9 80 7 8 1 15 87 14 - - 
11 44 15 42 9 66 21 73 18 - - 

I11 53 16 52 1 1 48 24 43 20 46 15 
IV 60 17 53 11 54 2 1 67 18 38 17 
V 3 5 11 37 10 45 21 - - 58 20 

VI 47 11 47 11 63 24 49 23 40 17 
VII 52 11 51 10 66 21 68 23 64 12 

- -- --- - - 

succeeding basipodites and is also somewhat, or 
considerably, narrower. HANSEN himself has - with- 
out doubt correctly - stressed the importance of 
the relative length of the proximal joints of pereo- 
pods I-IV to such an extent that he used this cha- 
racter as the main reason for dividing SARS' family 
Munnopsidae into three "groups" or families, Ilya- 
rachnidae, Eurycopidae, and Munnopsidae (19 16). 

When going through all species of Euvycope T 
found that in the following 19 species basis of all 
four pereopods is equally long and wide, even if the 
entire prp. I is often much shorter than the others, 
as e.g. in pvoducta; in some cases basis of prp. I 
may be shorter, but it is never longer. These species 
are : bvevivostvis, complanata, covnuta, fuvcata, gala- 
theae, gaussi, hanseni, inevmis, lativostris, madserzi, 
megaluva, mutica, ovalis, parva, phalangium, picavdi, 
pvoducta, pygmaea, and vicavius. The mutual length 
of the basipodites is uncertain in heddardi and un- 
known in 18 species : acutitelson, antavctica, cvassa, 
eurta, fvigida, gibbevifuons, laktionovi, neupokoevi, 
nobili, nodosa, ovaloides, pavlerzkoi, quadrats, uatma- 
novi, savsi, scabva, spinifvons, and sulcifvons. Only 
in one species, nod@orzs,l did I find basis of prp. I 
longer and narrower than of prps. 11-IV (Table 7).2 
As mentioned above, the lack of an inner projection 
on joint 1 of the antennula in nodifvons also was one 
main reason why HANSEN could not accept murrajli 
(tjalJiensis) as belonging to a separate genus.3 In his 

1. The material of this has below been divided into two se- 

discussion of relationship to nodifrons (p. 140) HAN- 
SEN also stated that probably no species is closer to 
it than muvrayi. 

A probable consequence of the unequally long 
basipodites is the fact that in muvrayi, havvietae, 
nod@ons, menziesi and irzcisa the first pereonite is 
distinctly longer than the three succeeding. In all 
species of Euvycope pereonites 1-4 are equally long, 
although of course; increasing in width from front 
to back. The only exception is E. cvassa which I have 
previously referred to as being rather similar to 
nodifvons (1956a, p. 125), mainly because of its very 
long prn. 1. Both VANHOFFEN'S fig. 120 (1914) and 
MONOD'S fig. 12A (1926) seem to show the first 
joint of the antennula as being evenly rounded dis- 
tally and without inner projection, but unfortunately 
neither of them mention this feature or the length 
of the basipodites. For this reason it is preferred to 
retain cvassa in Euuycope, but it is probable that 
it will have to be moved in the future. 

Besides the greater length of prn. 1 and basis of 
prp. I and lack of inner projection on joint 1 of anten- 
nula, the said species differ from all species of Eury- 
cope in yet one more character: lack of a rostra1 
projection. Only E. scabva is also without a distinct 
projection, but in this species both the antennula 
and the mutual length of the basipodites are un- 
known so that it is at present impossible to judge 
its position. 

Further, there are a few more characters in which 
the four former species seem to differ from practi- 

parate species, nodifrons and menziesi. cally all species of Euvycope (the mouthparts are un- 
2. Also in incisa (cf. p. 161) is basis of prp.1 much longer than 

that of prps. 11-IV, but since exact measurements could 
known in incisa): (1) mandibles with many spines 

not be made. this saecies was not included in Table 7 al- in the and the process having a 
though it, without doubt, belongs to Munneurycope. strongly excavated end which is heavily serrated 

3. A square, elevated area on joint I of the antennula in nodi- along the proximal margin, with elaborate spines ., - .  A 

frons and nzenziesi (Fig. 102b-c, p. 164) reaches a little be- and stiff setae ; (2) epipod of maxilliped elongated ; 
yond the inner margin of the distally rounded joint; joint 2 (3) male pleopod 2 with a very robust stylet on the 
is inserted upon it. This elevation should not be mistaken 
with the ordinary inner projection which is at the same endopod; On the hand, the character pointed 
level as the main body of the joint. out by HANSEN for muvrayi - the exopod emerging 



from the truncate, almost transverse end of the sym- 
pod - is met with in only this species. In my opinion 
this is of no importance, since so many transitions 
are to be found between this type and the exopods 
emerging from the interior lateral margin proper 
(e.g. in M. havvietae, Fig. 101 d). 

I t  is evident from the following descriptions that 
mur8vayi and havrietae on one side and nodfvons and 
menziesi on the other, are closest related. In the two 
former the coxal plates are rounded, in the two latter 
the plates are acutely triangular; the former have 
pleotelson considerably swollen and without the 
distinct lateral margins which are conspicuous in 
the latter; labium of the former with five hooked 
or bifid spines which are lacking in the latter; basis 
of pereopod I much longer in the former than in 
the latter; the female operculum of muvvayi rather 
different from that of menziesi. On the other hand, 
havvietae and nodfvons have both very short and 
broad joints in the flagellum of the antennula, 
which in murvayi are more or less elongated, and 
the male pleopods 1 of the two former are rather 
similar and quite different from those of muvvayi 
(both flagellum of antennula and male pleopods 
are unknown in menziesi). The relationship of the 

rather imperfectly known incisa is discussed on 
p. 161. 

As further discussed below (p. 24) it was found 
natural enough to include the new species elongata 
in Munneuvycope, although it disagrees with the other 
species in a few of the characters which have been 
pointed out above: Pereonite 2 is even longer than 
prn. 1, and there are only a few spines in the spine-row. 

Diagnos is :  
Head with no sharply defined frontal area or 

rostra1 projection. Pereonite 1 (rarely prn. 2) dis- 
tinctly longer than prns. 2-4 (3-4). Prns. 5-7 free and 
movable and usually with a median furrow. Joint 1 
of antennula distally rounded, without inner pro- 
jection, and usually longer than broad. Mandibles 
as in Euvycope, but generally having many spines 
in the spine-row; distal end of molar process very 
excavated and its proximal margin serrated and 
armed with spines and stiff setae. Epipod of maxil- 
liped elongated. Basis of pereopod I longer and 
narrower than those of prps. 11-IV. Male pleopods 
1 at most very moderately narrowed in the middle; 
plp. 2 with the stylet of the endopod very robust. 
Uropod biramous, with three joints. 

Key to the species of Munneuvycope 

1. Pereonite 2 longer than prn. 1 which is again longer than prns. 3 and 4. Squama on joint 3 of 
antenna very small or lacking. Mandibular palp absent. . . . . . . . . . . . . . .  elongata n. sp. (p. 167) 

1. Prn. 1 longer than the equally long prns. 2-4. Squama large and distinct. Mandibular palp present 2 
2. Prn. 7 medianly much longer than any of the other segments. Pleotelson rectangular, almost 

twice as broad as long and with a large incision posteriorly. . .  incisa (Gurjanova, 1946) (p. 161) 
2. Prn. 7 about as long as prns. 5 and 6. Pleotelson rounded, about as broad as long and without 

incision posteriorly.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
3. Coxae on prns. 1-4 ring-shaped, rounded. Pleotelson without distinct lateral margins. Basis of 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  pereopod I about twice as long as that of prp. 11.. 4 
3. Coxal plates on prns. 1-4 triangular, acute. Pleotelson with distinct lateral margins. Basis of prp. 

I only about one-fifth longer than that of prp. 11.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
4. Joint 3 of antennula several times longer than broad and joints of flagellum at least as long as 

broad. Uropods visible from above, with the exopod extremely small. Inner lobes of male pleo- 
pods 1 evenly rounded. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  muvrayi (Walker, 1903) (p. 157) 

4. Joint 3 of antennula hardly longer than broad and joints of flagellum very short and broad. 
Uropods not visible from above, with the exopod almost half as long as the endopod. Inner 

. .  lobes of male plps. 1 transversely protruding, one covering the other. havvietae n, sp. (p. 161) 
5. Joint 1 of antennula a little broader than long. Mandibular spine-row with 8 spines. Apex of 

. . . . . . . . . . . . . .  epipod of maxilliped rounded, without setae.. nodfvons (Hansen, 1916) (p. 165) 
5. Joint 1 of antennula a little longer than broad. Mandibular spine-row with 15-20 spines. Apex 

of epipod with a slight concavity with short setae.. . . . . . . . . . . . . . . . . . .  menziesi n. sp. (p. 166) 



Munneurycope murrayi (Walker, 1903) 
(PI. IX D ;  Text-figs. 94-97) 

Munnopsis ? Murrayi Walker, 1903, p. 227, pl. XVIII, 
1-6. 

Munnopsis Murrayi Walker, TATTERSALL 1905, p. 
24, p. 73, pl. V, 8. 

Munnopsis muvrayi Walker, TATTERSALL 1911, p. 
190, figs. 8-14, VANHOFFEN 1914, p. 581. 

Munnopsis n. sp., Richardson 1909, p. 119. 
Munneurycope Tjalfiensis Stephensen, 1913, p. 99, 

figs. 6-8; STEPHENSEN 1915, p. 23, figs. 12-13. 
Eurycope Murrayi Walker, HANSEN 1916, p. 137, pl. 

XII, 7a-7 b; MENZIES 1962 b, p. 141, fig. 34M. 
Eurycope murrayi (Walker), GURJANOVA 1932, p. 72, 

pl. XXVI, 105; STEPHENSEN 1936, p. 11, fig. 4; 
BARNARD 1936, p. 188, fig. 18; TCHINDONOVA 1959; 
p. 173, fig. 1, 4. 

During the revision of the genus Munnopsis I bor- 
rowed - through the courtesy of Dr. T. E. BOWMAN - 

all the specimens which were referred to a new 
species of this genus by RICHARDSON (1909), but not 
described owing to their mutilated condition. 

However, several of the specimens were well pre- 
served and were identified as Munneurycope muu- 
rayi. A much needed additional description and 
more illustrations have been included here, and 
comparison has been made, partly with specimens 
from Thor St. 76, off Ireland (originally described 
as Munneurycope tjalfiensis by Stephensen (19 13, 
1915)), and partly with specimens from Godthaab 
St. 1, SW of Iceland (STEPHENSEN 1936). HANSEN 
(19 16) has very convincingly shown that STEPHEN- 
SEN'S tjalfiensis is a synonym of murrayi. 

New mater ia l :  
U.S. Albatross St. 4765, Bering Sea (53"12'N, 
171°37'W), 2226 m, 29 May 1906. Gear: 8 foot 
sledge (Agassiz) trawl. - 1 male, 3 females (U. S. 
Nat. Mus. 39899). 
U.S. Albatross St. 4766, Bering Sea (52'38 'N, 
174'49 'W), 550 m (depth to bottom: 3230 m), 
3 1 May 1906. Gear: 5 3 foot ring trawl (tow net). 
- 2 males (U. S. Nat. Mus. 39900). 
U.S. Albatross St. 4793, Bering Sea (54'48 'N, 
164'54'W), 550 m (depth to bottom: 4940 m), 
16 June 1906. Gear: see St. 4766. - 3 males, 1 
female (U. S. Nat. Mus. 39897). 
U. S. Albatross St. 4800, at the Kurile Is. on the 
border of the Sea of Okhotsk and the Pacific 
(49'06 'N, 153'06 'E), 550 m (depth to bottom: 

1830 m), 22 June 1906. Gear: see St. 4766. - 1 
male, 1 female (U. S. Nat. Mus. 39898). 
Further material kept in the Copenhagen Mu- 
seum : Dana St. 4687, Denmark Strait (62'36 'N, 
32'48 'W), 2000 m wire (depth to bottom: 2940 
m), 16 August 1933. - 1 male. 

Add i t iona l  d e s c r i p t i ~ n  (based on a male from 
St. 4793): 

Head. Just behind the antennulae is a deep and 
broad, transverse furrow in the Thor and (especially) 
the Godthaab specimen, but it is much less pro- 
nounced in the Albatross material. The same applies 
to the so-called triangular "projection" (WALKER 
1903) which is actually a more or less vaulted area 
enclosed laterally by two converging furrows and 
posteriorly by the front margin of pereonite 1. No 
trace of WALKER'S tubercle has been found on this 
triangular area (among the material available), but 
in some specimens there is a darkish spot below 
the integument which may have been mistaken by 
WALKER for a tubercle on the surface. On the other 
hand, it is possible that the tubercle is visible in 
fresh material. 

Pereonites 1-4 each with a transverse furrow. The 
front margin of prn. 1 (m in Fig. 94) is, in the Alba- 
tross specimens, much less conspicuous than the 
deep, concave furrow; it ends laterally in a low 
crest. All coxae rounded and in all specimens visible 
from above. 

Fig. 94. Munneurycope rnurrnyi 
(Walker), 3 from Albatross 

2mm 
St. 4793. L-d 



Fig. 95. Munneurycope murrayi (Walker); a and d-n, $ from Albatross St. 4793; b, P from Albatross St. 4793; c, $ from Al- 
batross St. 4800; a, right antennula (3); b, left antennula (9); c, pereonites 3-7; d, joints 1-4 of left antenna from outside; e, 
labium in frontal view; f, labium seen from the distal end (setae omitted); g-m, left mandible; k, incisive part and movable 
lacinia in frontal view; 1,  molar process, incisive part, etc. seen at a slightly oblique angle from above; m, palp; n, pereo- 

pod VI (setae not shown as feathered). 

Pereonites 5-7 very often mutilated, but in u7ell 
preserved specimens close to STEPHENSEN'S fig. 6 
(1913) and to HANSEN'S description (1. c., p. 139), 
although the "badly defined blunt keel or oblong 
tubercle" on each side of the depression may be too 
low to observe (Fig. 95c). 

PIeon with a minute pleonite in front of the large, 
vaulted pleotelson, which is a little broader than 
prn. 7 and more straightly cut off anteriorly than 
in WALKER'S fig. 1 - although generally not quite as 
much as in STEPHENSEN'S fig. 6 (1913) and my Fig. 
94. The shape more circular than cordate. Laterally 
the surface bends round and continues without dis- 
tinct lateral margins (PI. IXD) to the branchial 
cavity which, except posteriorly, occupies the entire 
ventral side of pleotelson. 

Antennula (95 a) with joint 1 nearly rectangular, 

almost one-third longer than broad. Distal margin 
with rounded corners, but protruding a little on the 
inner corner. A row of six feathered setae which 
are very difficult to see are indicated in STEPHEN- 
SEN'S fig. 7 (1913) which is, however, incorrect in 
showing the elongated joint 1 divided into two. 
STEPHENSEN'S fig. 13 (1915) shows a very short joint 
of the same width proximal to the long joint 3, but 
in no specimens have I been able to find more than, 
at most, a narrowing at this point (95 a), and many 
specimens (both male and female) showed no nar- 
rowing at all. Godthaab females have more setae on 
joints 2 and 3 than Albatross females (95b). All 
males with two, all females with one feathered seta 
on joint 4 and the females have slightly fewer, and 
on the whole, more elongated joints in flagellum. 
STEPHENSEN (1915) gives the entire length of the 
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Fig. 96. Munneuvycope muvrayi (Walker); a-d, $ from St. 4793; e, from St. 4793; a-b, left maxillula and maxilla; 

c-d, left maxilliped from below and from the inner edge; e, operculum. 

male antennula as half the length of the body, bu.t lobes small and unequal and only clearly visible 
one antennula in an Albatros~ male reaches back- when viewed from the distal end of labium (95f). 
wards to the anterior end of pleon and is even bro- Maxillula and maxilla according to Fig. 96a-b. 
ken off distally; m the female it reaches backwards Fourteen more or less ser~ated teeth on outer endite 
to prn. 3. - Antenna with a large squama, as long of maxillula; one is s-curved. 
as broad, and with a tiny terminal spine (95d). Maxilliped very much curved in the transverse 

Left mandible (95 h) about equally broad through- plane (96d). Joints '2 and 3 of palp broader than 
out. Incisive part with five teeth, movable lacinia the basipod, joint 2 as broad as or broader than 
with four (95 k), and eleven spines in the spine-row long, this and joint 3 almost unarmed; joint 3 always 
(95j) (twelve in Thor specimens). Molar process with convex median margin. Inner corner of joint 
strong, with distal end truncate and excavated (95 1) 4 more or less projecting. Endite of Thor specimens 
and one of its margins serrated and setiferous; the somewhat narrower than shown in my Fig. 96c and 
"small warty protuberances" (STEPHENSEN 191 5) HANSEN'S fig 7 a (pl. XII) ; its distal margin some- 
only visible under high magnification. On the upper what serrated. Number of coupling hooks varies be- 
side of the mandible, between molar process and tween five and seven. Epipod very slender, three 
base of palp, is a short, rather high crest (c in Fig. times longer than broad and in the distal part evenly 
95g). Joint 1 of palp compressed and about one- rounded. 
fifth shorter than joint 2. Joint 3 curved and twisted Pereopods I-IV. Length and width of the preserved 
(95 m). - Right mandzble with four teeth in the in- basipodites are given in Table 7 (p. 155). -Pereopod I 
cisive part (shaped as in haurietae, Fig. 99 j) and correctly figured by STEPHENSEN (191 5, figs. 12 and 
twelve spines (thirteen in Thor specimens). 13), although in the Albatross specimens ischium is 

Labium with outer lobes triangular (95e) or more almost as long as basis and carpus; entire leg about 
squarish (STEPWENSEN'S fig. 13, 1915), with a great one-third longer than the body. - Pereopod I1 with 
many setae and distally, five hooked spines, Inner ischium to propodus somewhat stronger than indi- 
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Fig. 97. Munneurycope rnurrnyi (Walker), $ from St. 4793; a-c, male pleopods 1 from outside, from the edge, and apex from 
inside; d-f, left pleopods 2 and 3 ;  g, left uropod. 

cated by STEPHENSEN in his otherwise correct fig. 12. 
One Albatvoss specimen had this leg preserved, 
though it was broken towards the end of propodus. 

Peveopods V- VII (9.511) with basis increasing in 
length from front to back (Table 7). Carpus and 
propodus moderately broadened and dactylus very 
small. 

Male pleopods 1 (97a) rather strong and with al- 
most parallel margins; outside (ventral) surface 
with many long, unilaterally feathered setae (97 b). 
Apex with short, pointed, outer lobes; inner lobes 
rounded, broad and flattened, with a row of short 
setae distally and exteriorly. The Albatross material 
(97c) differs from the Thor and Godthaab specimens 
in having the outer lobes a little shorter and the 
interior margin of the inner lobes convex, not con- 
cave as shown in STEPHENSEN'S fig. 13 (1915). The 
specimen from the Bay of Bengal (BARNARD 1936, 
fig. 18) has the inner lobes more truncate and slight- 
ly serrated on the outer margin. 

Pleopod 2 (97d) narrow and with subparallel mar- 
gins. Inner distal corner obliquely cut off. Copula- 
tory organ shorter in the Albatross material - thus 
hardly reaching beyond the sympod. Exopod large 
(97 e). 

Female operculum almost circular when mounted 
on a slide (96e), but extremely foliaceous so that its 
shape in situ is difficult to discern. It  seems to be 
only moderately vaulted and with a low median 

Pleopods 4-5 shaped as in STEPHENSEN'S fig. 13, 
but the exopod of plp. 4 has one feathered seta dis- 
tally. 

Uvopod (97g) with peduncle less than twice as 
long as broad and about one-third as long as endo- 
pod. Exopod even smaller in the Thov and Godthaab 
specimens than indicated in Fig. 97g. 

Size: STEPHENSEN (1915) records females as being 
about 7 mm and the largest male a little over 8 mm 
long. The Albatross males conform to this, but the 
largest female is 10.3 mm. 

Var ia t ion:  
The East Atlantic (Thor), the West Atlantic 

(Godthaab) and the Albatross specimens from the 
Bering Sea and the NW Pacific agree in all major 
respects. Careful comparison only revealed the fol- 
lowing differences: (I) The Thor specimens with 12 
and 13 spines in the spine-row (instead of 11 and 
12), narrower endite on maxilliped, and a larger 
distal joint on exopod of pleopod 3. (2) The Alba- 
tross specimens with less pronounced furrows on 
the head, outer lobes of labium more triangular, 
ischium of pereopod I comparatively longer, inte- 
rior margin of inner lobe of male pleopods 1 con- 
vex, and copulatory organ of pleopod 2 shorter. 

There is, however, no doubt that all specimens 
belong to the same species. 

keel - along which is a dense row of setae as long 
as those on the male pleopods 1 and also unilater- Remarks :  
ally feathered. The differences between murrayi and its closest 

Pleopod 3 (97f) with the broad exopod definitely relative, havrietae, as well as the other species of 
2-jointed (not shown in STEPHENSEN'S fig. 13 (1915), Munneurycope were dealt with in the discussion and 
which also lacks the three feathered setae on the key on p. 156. 
endopod). In the Thor specimen the outer joint of Intestine contents are recorded in Table 17 
the exopod is unusually large. (p. 240). 



Dis t r ibu t ion :  
Taken at a total of about 45 stati0ns.l In the 

Atlantic from off Gibraltar to SW of Iceland and W 
and SW of South Greenland (see map in STEPHENSEN 
1936, p. 10). Taken also at 7 stations in the Central 
and South Atlantic Ocean and in the South Indian 
Ocean (VANHOFFEN 1914), in the Bay of Bengal 
(BARNARD 1936), and in the NW Pacific and south- 
ern Bering Sea (TCHINDONOVA 1959 and this paper). 
Depth between some 550 and 3000 m and no doubt 
mainly occurring pelagically (cf. pp. 245 and 247). 

Munneurycope incisa (Gurjanova, 1946) 

Eurycope incisa Gurjanova, 1946, pp. 278 and 295, 
figs. 10-10a; MENZIES 1962b, p. 143, fig. 35F-L. 

GURJANOVA (1. c.) found that E. incisa should prob- 
ably be united with E. murrayi in the genus Munn- 
eurycope for the following reasons: (1) Coxal plates 
lacking on pereonites 1-4; (2) joint 1 of the antennula 
rather narrow and evenly rounded distally; (3) car- 
pus and propodus of pereopods V-VII rather nar- 
row and oval and of almost equal length; (4) dac- 
tylus of prps. V-VII strongly reduced, worm-like; 
(5) endopod of uropod several times longer than 
exopod. MENZIES regarded it as belonging to Eury- 
rope. 

I have transferred this species to Munneurjxope, 
partly because of the shape of joint 1 of the anten- 
nula and partly because of lack of rostrum, the 
greater length of prn. and the much elongated 
basis of prp. I (according to fig. 10 more than twice 
as long as basis of prps. 11-IV). Unfortunately, 
GURJANOVA did not describe or figure the mouth- 
parts or the male pleopods 2. 

Some of the other characters listed by GURJANOVA 
are not generic, some are possibly: coxal plates are 
absent in incisa, murrayi, and harrietae, present in 
nodqrons, menziesi, and elongata; carpus and pro- 
podus of prps. V-VII are rather narrow, oval and 
of almost equal length in incisa, but in murrayi car- 
pus is broad, not oval, and considerably longer than 
propodus (Fig. 95n); dactylus of prps. V-VII is 
very small in incisa and murrayi, but unknown in 
the remaining species. Finally, the endopod of the 
uropods is much longer than the exopod in incisa 
and murrayi, twice as long in harrietae, only a little 

1. Exclusive of the unpublished data on the occurience in 
the Kurile-Kamtchatka area (TCHINDONOVA 1959). 

2. According to  GURJANOVA'S text - but not her fig. 10 - it is 
twice as long as prn. 2. 

longer than the exopod in menziesi, and unknown 
in nodifvons and elongata. 

There is no doubt that incisa is most closely re- 
lated to murrayi and karrietae from which it prima- 
rily differs in the extraordinary shape of prns. 5-7 
and pleon. As also pointed out by GURJANOVA, it 
resembles nodifrons (and menziesi) in the fact that 
the frontal part is bent downwards. 

Munneurycope harrietae n. sp. 
(PI. IX E;  Text-figs. 98-101) 

Mater ia l :  
Galatkea St. 601, Tasman Sea (45"51 'S, 164" 
32'E), 4400 m, 14 January 1952. Bottom: Globi- 
gerina ooze. Bottom temp: c. 1.1 "C. - 2 males. 

Descr ip t ion  of  8 holo type:  
Body (PI. IX E, Fig. 98 a) very mutilated owing 

to the extremely thin, semitransparent integument. 
Head considerably broader than long and some- 

what vaulted behind the antennulae. Between the 
antennae are two short furrows in the shape of an 
hour-glass. 

Pereonites 1-4 probably not very far from the re- 
construction presented in Fig. 98 a. Thus, the seg- 
ments are all broad and short, increasing in width 
and decreasing in length from front to back. 

Pereonites 5-7 convex-concave (prn. 7 with almost 
straight hind margin); prn. 6 certainly somewhat 
longer than the equally long prns. 5 and 7, but their 
shape rather uncertain due to the mutilated condi- 
tion. At least the two last segments with a fine, 
median furrow. 

Pleon pressed somewhat out of shape in the holo- 
type and missing in the other male. A very incon- 
spicuous pleonite in front of the large pleotelson - 
which seems to be about as broad as long and more 
spherical than in murrayi; branchial cavity therefore 
correspondingly much smaller in comparison with 
the maximum length, and especially width, of pleo- 
telson. Uropods inserted on the ventral side, very 
close to the almost directly downward-pointing, 
triangular anal face. 

Antennula (98b) with joint 1 devoid of setae, 
evenly rounded distally and rather broad at base, 
the length being less than one-fifth greater than 
the width. Joint 2 somewhat longer than broad, 
joint 3 short and joint 4 very short. Proximal part 
of the thick flagellum with very faint rings, indica- 
ting the numerous, extremely short joints in which 
the flagellum is divided further distally. All flagella 



Fig. 98. Munneurycope harrietae 
n. sp.; a, whole animal recon- 
structed after both specimens, 
but not quite reliable as to size 
and shape of pereonites; b-d, 
$ holotype; b, right antennula 
(with only a few of the sensory 
hairs shown); c, joints 1-4 of left 
antenna from outside; d, labrum. 

0 5 m m  
-# 

broken. Broad sensory hairs present in both spec- 
imens. - Antenna (98c) with a large, low and broad 
squama. 

Labvum (98d) a little more than half as long as 
broad, almost semi-circular and with a median 
notch and short setae. 
Left mandible (99b) narrow. Incisive part (99d) 

with three large and two smaller teeth, movable la- 
cinia (99e) with four pointed teeth. Thirteen equally 

long, serrated spines in the spine-row. Of the two 
cutting margins of the molar process the distal is 
sharp, as in muvuayi, but the proximal combed as 
in menziesi (99f), each tooth carrying one or two 
short setae and one longer seta (99g). The crest at 
the base of the molar process (99 b, h) squarish and 
rather low. Palp with joint 1 compressed (99c) and 
joint 2 almost twice as long and with many fine 
hairs on one margin, scattered setae on the other 

Fig. 99. Munneurycope harrzetae n. sp. ; a-g, left 
mandible; h-j, right md.; a, spines distally on 
lower side of jolnt 2 of palp; b, md. from above; 
c, jolnt 1 of palp; d, Incisive part; e, movable 
lacinia; f, frontal view of molar process; g, 
two teeth of its comb; h, shape of crest; j, In- 



Fig. 100. Munneurycope harrietae n. sp., 
a, labium; b-c, right maxillula and max- 
illa; d, right maxilliped; e, margin of 
endite. 

and five strong spines distally (99a); joint 3 twisted 
and setiferous. - Right mandible with incisive part 
much narrower and with only four conspicuous teeth 
(99j); sixteen almost equal spines in the spine-row. 

Labium (100a) with lateral margin of outer lobes 
rounded so that the shape of each lobe is semi-cir- 
cular. Setae are situated distally only on and near 
the median margin; five forked spines on the distal 
corner; inner lobes very small, longish. 

Maxillula (100b) had the right outer endite torn 
off (the left not dissected); it seems to be close to 
that of murrayi. Inner endite angular and with th~ee  
stiff spines. - Maxilla according to Fig. 100c, i.e. 
with three spines only on the outer endites and 

several serrated, spine-like setae on the inner; the 
two proximal ones being rather strong. 

Maxilliped (1 00 d) more flattened than in murrayi, 
with the first joints of the palp less expanded and 
with all joints much more abundantly furnished 
with setae, even on joint 1. Eight coupling hooks 
on right mxp. and endite irregularly serrated dis- 
tally (IOOe), with eight leaf-like, serrated spines and 
a great many setae of unequal length. Epipod some- 
what rectangular, with a slight projection on outer 
margin. 

Pereopods all broken, only the basipodites being 
extant. Their length and width are given in Table 
7 (p. 155). 

Fig. 101. Munneurycope hnr- 
rietae a s p . ;  a-b, male pleo- 
pods 1 from outside; c, from 
inside; d, pleopod 2; e, uro- 

pod 

l m m  



Pleopods 1 (101 a) almost equally broad through- 
out and each a little more than four times longer 
than broad. Distally, the shape is rather unique - the 
inner lobes protrude transversely, one partially cover- 
ing the other; both furnished with setae along the 
distal margin. Outer lobes slightly angular processes. 
The integument has a fine, net-like pattern as i~idi- 
cated on Fig. 101 b. On the inner side the furrow 
for the copulatory organ is clearly visible (101 c). 

Pleopod 2 (101 d) has the sympod twice as long 
as broad, a rounded apex and a concavity where 
the rather large exopod is inserted. The stylet is 
moderately long, being more than two-thirds of the 
sympod. 

Pleopods 3-5 in a poor condition, but seem to have 
been close to those of murvayi. 

Uvopod (101 e) with peduncle almost three times 
broader and one-fifth shorter than the endopod - 
which is again twice as broad and more than twice 
as long as the exopod. 

Size: Male holotype about 18 mm long and 6 mm 
broad, the other male equally large. 

Remarks :  
This species can be mistaken only with M. mur- 

vayi from which it i.a. differs in the features listed 
in the key (p. 156). It  has been named after Mrs. 
HARRIET JBRGENSEN in appreciation of her help 
during and after the Galathea Expedition. 

Occurrence:  
Tasman Sea, 4400 m and 1.1 "C. 

only existing male of M. nodifvons from the North 
Atlantic and the single female from 7000 m depth 
in the Kerinadec Trench, procured by the Galathea. 
All the differences which could be found were listed, 
but they were not regarded as being significant 
enough to justify a separation into two species. 

At a later date Dr. R. J. MENZIES expressed (in a 
letter to me) the opinion that the two specimens 
belonged to different species, pointing out the varia- 
tion in number of spines in the mandibular spine- 
row, the number of coupling hooks, and the shape 
of apex of the epipod of the maxilliped. He also 
asked for further details on how the maxilliped (and 
in particular, the endite) is furnished with setae and 
spines.l 

On account of these objections a renewed com- 
parison of the two specimens has been undertaken. 
The result is given below, and although only a few 
more differences of minor importance were dis- 
covered, it has been decided to separate the two 
specimens, especially in view of the fact that they 
are not of the same sex, that both are completely 
without legs, and that one lacks the uropods. 

On account of their relationship and my previous 
detailed comparison, they are treated simuItaneously 
below. 

Apart from the differences listed on the following 
page, I found almost perfect agreement in all other 
features which could be compared. These have been 
summarized previously (WOLFF 1956a, p. 125). 

The following differences are found (the left man- 
dible of nod@ons was mounted on a slide and could 
not be studied in detail): 

Munneuvycope nodifons (Hansen, 19 16) 
and M. menziesi n. sp. 

(Text-figs. 102-104) 

In the report on the hada1 isopOds (WOL~F 1956 a, 1. Also in his Vema paper (1962b) he finds it "highly doubtful" 
p. 123) 1 stressed the great similarities between the that the hadal specimen belongs to nodifvons. 

a 
Flg. 102. a-b, Mu~zneurycope nodzfrons (Hansen), 

I mm 8 holotype; c, M. menziesi n. sp., 9 holotype; 
a, head from rlght slde (antennula removed); 

0.5 mm --A b-c, left antennula. 



I M. nodifrons (Hansen) 1 M. menziesi n. sp. 

Pereonite 1 One-third longer than prn. 2 (WOLFF'S fig. 38 a). One fourth longer than prn. 2 

Pereonite 7 (HANSEN 1916, pl. XIII, 1 a). Twice as broad (WOLFF'S fig. 38a). Almost three times as broad 
as long as long 

Antennula (Fig. 102b). Joint 1 broader than long, not (Fig. 102c). Joint 1 longer than broad, reaching 
reaching as far as joint 2, and without any as far as joint 2, and with a distinct squarish 
distinct squarish elevation. Joint 2 as broad elevation on which joint 2 is inserted. This is 
as long, with setae longer than broad, without setae 

Antenna (Fig. 102a; HANSEN'S fig. 1 b). Squama with Squama without setae 
two short setae 

Epistome and labrum (103 a-b). Epistome rather convex. rectangular; (103 c-d). Epistome flattened and with a low, 
Iabrum bilobed rounded process medianly on the front margin; 

labrum lost 

Mandibles Dorsal crest rounded as in M. n~urrayi (95 g) Dorsal crest angular as in M. hnrrietae (99 h) 

Right mandible (1 03 e-h). Spine-row with five short, serrated 
and three long, simple spines (e). Edge of molar 
process with about nine forked spines, each 
with a strong seta (h); distal part of process 
thick in side view (g) 

Left mandible (103 1). Incisive part with five teeth. Spine-row 
with four serrated and four simple spines 

(Fig. 103j-k and t-u; WOLFF'S fig. 38c). Spine- 
row with ten short, serrated and ten long, simple 
spines (j). Edge of molar process with about twen- 
ty low processes, each with a stiff seta (u); distal 
part ofmolar process rather slender in sideview (t) 

(103 o-s). Incisive part with six teeth (p). Spine- 
row with five finely serrated and ten simple 
spines (0) 

Endite of maxilliped (104a-b). Narrow distally, becoming much (104c-d). Almost equally wide throughout; distal 
broader proximally; distal margin with one margin with nine strong setae and six double 
thick, finely serrated and three double serrated serrated (down-like) spines. Eleven (left) and ten 
(down-like) spines. Six (left) and five (right) (right) coupling hooks 
coupling hooks 

Palp of maxilliped (Fig. 104e; HANSEN'S fig. 1 c). Joint 2 with fine (Fig. 104f; WOLFF'S fig. 38d). Joint 2 without 
setae on outer margin; joint 3 almost trian- setae on outer margin; joint 3 almost semi-circu- 
gular, with many setae; joint 4 longer than lar, with rather few setae; joint 4 broader than 
broad long 

Epipod of maxilliped (HANSEN'S fig. 1 c). Apex rounded, without (WOLFF'S fig. 38d). Apex with a slight concavity, 
setae with four small setae 

Pereopods Probably relatively shorter and thicker Probably relatively longer and more slender 

Size 3: 5.1 mm 0 :  13-13.5 mm 

Munneavycope nodifvons (Nansen, 1 9 16) 
(Text-figs. 102- 104) 

Euvycope nodifions HANSEN 1916, p. 140, pl. XII1, 
la-d; WOLPF 1956a, p. 123 (pars). 

D i  agn  o s i s : Body rather elongated. Head without 
frontal projection and considerably vaulted be- 
tween the antennulae and the antennae. Pereonite 1 
the longest of the first four pereonites; coxal plates 
conspicuous. Prns. 5-7 with median impression. 
Pleon about as long as broad. Antennula with joint 
1 broader than long, distally rounded; flagellum 
multi-jointed. Antenna with well set off squama. 
Labrum bilobed. Mandibles short and strong, with 
distinctly articulated incisive part which has five 

(left) and four (right) teeth; movable lacinia large; 
spine-row with eight spines; molar process thick, 
with an elaborate armament with spines and setae 
along the outer margin. Maxilliped with a distally 
narrow, proximally broad endite and six (left) and 
five (right) coupling hooks; joint 4 of palp slender 
and apex of the narrow epipod rounded. Male pleo- 
pods 1 with divergent outer lobes and many short 
setae distally on the inner lobes. Plp. 2 semi-circular, 
stylet reaching a little further than body. 

Add i t iona l  descr ip t ion:  Head is shown from 
the side in Fig. 102a. The medianly straight, incon- 
spicuous frontal seam has a convexity at the outer 
base of the antennae which in dorsal view gives the 
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Fig. 103. n, Munneurycope nodifrons (Hansen); m, M. menziesi n.sp.; a and c, epistome (and labrum) from above; b and d, 
epistome (and labrum) from the right side; e-k and t-u, right mandible; e and j, lateral view; f and k, incisive part from in- 
side; g-h, apex of molar process seen from the side and in frontal view; 1 and o-s, left mandible; I and o, laterial view; p, inci- 

sive part and movable lacinia in frontal view; r-u, apex of molar process in lateral and frontal view. 

impression of a sharp corner (HANSEN, fig. 1 b). - 
Antennula with the distal part of the peduncle as 
shown in Fig. 102b, i. e. considerably broader than 
in HANSEN'S fig. 1 b. The very short joints of the fla- 
gellum (which is broken) difficult to see. - Pleopod 2 
(104g) with a semi-circular sympod, a moderately 
long stylet with the vesicle placed in a rather distal 
position, and a strong exopod ; some feathered setae 
distally. - Pleopod 3 (104h) with one joint only in 
the exopod. 

Affini t ies:  See WOLFF 1956a, p. 125. 

longer than broad, distally rounded, and with a con- 
spicuous square elevation. Antenna with well set 
off squama. Mandibles short and stlong, having dis- 
tinctly articulated incisive part, with six (left) and 
four (right) teeth; large movable lacinia; spine-row 
with fifteen (left) and twenty (right) spines; molar 
process thick, with an elaborate armament with 
spines and setae along the outer margin. Endite of 
maxilliped almost equally wide throughout; eleven 
(left) and ten (right) coupling hooks; joint 4 of palp 
broad and apex of the narrow epipod with a slight 
concavity, furnished with small setae. Operculum 

Occurrence:  Davis Strait, 2702 m, 1.5"C. longer than broad, with a median keel ending in a 
rounded protuberance. Uropod with peduncle some- 

Munneurycope menziesi n, sp. 
(Text-figs. 102- 104) 

what longer than broad and endopod a little longer 
than exopod. 

Euvycope nodifvons Hansen, WOLFF 1956a, p. 123, Add i t iona l  descr ip t ion:  Head as in nodijions 
fig. 38 a-f (pars). (102a), although perhaps somewhat more bent 

downwards. - Left mandible with four almost uni- 
Diagnos is  : Body rather elongated, pereonites and form teeth and one much smaller tooth in the mov- 
pleon as in nodifvons. Antennula with first joint able lacinia (103p); outer edge of molar process 



Fig. 104. a-b, e, and g-h, Munneuv- 
cope nodifrons (Hansen); c-d and f, 
M. menziesi n. sp.; a and c, endite 
of maxilliped from inside; b and d, 
coupling hook; e-f, joints 4 and 5 of 
palp of mxp. ; g-h, pleopods 2 and 3. 

, 0.1 rnrn , 0 . 2  mm , ' d  O l m m  , 

with only about half as many spines and stiff setae 
as in the right mandible (103 s), but the spines larger 
and bifurcated and the setae longer; the excavation 
of the outer end of the process is also less sharply 
confined in the left mandible, and it is considerably 
thicker in side view (103r, t). Thus, the left molar 
process resembles the right molar process of nodi- 
fvoizs much more than the right molar process of 
the other mandible of the same specimen. 

Labium has the inner, distal corners projecting 
and is without distinct spines. - Exopod of pleopod 
4 almost as narrow as in E. phdlangium (SARS 1899, 
pl. 66). 

Affini t ies:  See above. 

Occurrence:  Kermadec Trench NE of New Zea- 
land, 6960-7000 m, 1.3"C. 

Munneuvycope elongata n. sp. 
(Text-figs. 105-107) 

There is in this Museum a female asellote isopod 
which was collected by the Ingolf Expedition, but 
not treated by HANSEN in his monograph (1916). 

He had, however, labelled it as follows (translated 
from the Danish): "Ilyauachna n, sp. Perhaps a 
young after moult." In order to include the refer- 
ence in the zoogeographical study of this genus I 
examined the specimen and found that it could not 
belong to Ilyauachna and not even to Ilyarachnidae, 
but had to be placed within the Eurycopidae (see 
discussion below). 

Mater ia l :  
Ingolf St. 38, South of Davis Strait (5g012'N, 
51°05'W), 3521 m, 30 July 1895. Bottom temp. 
1.3"C. - 1 female without oostegites. 

Descr ip t ion:  
Body (Fig. 105a) rather elongated, a little more 

than three times longer than broad. Surface smooth 
and integument not very calcified. 

Head a little narrower than pereonite 1, with a 
large and low excavation medianly; this is laterally 
limited by the somewhat raised margins which ante- 
riorly, form a high and narrow keel (kin Fig. 105 b). 
No eyes. 

Peveonites 1-4 of rather identical shape, but prn. 
2 by far the broadest and longest and prn. 1 also 



Fig. 105. Munneurycope elongata n.sp.; 9 holotype; a, from 
above; b, head and first pereonites from left side; 

c, right antennula. 

considerably longer than 3 and 4. All four coxal 
plates large and pointed, broad in dorsal view (105 a) 
and narrow in lateral view (105 b). 

Peveonites 5-7 andpleon shaped much as in Ilya- 
vachna, slightly decreasing in width, and movable. 
Frontal margin of all three pereonites strongly con- 
vex. Pleon triangular, a little longer than broad and 
with a slight emargination at the location of the 
uropods. The vaulted lateral margins continue round 

on the ventral side as a flat plate separating the 
lateral margin from the branchial cavity; it has 
neither a keel, nor the inner row of setae as found 
in Ilyarachiza. The anal opening is also subterminal, 
not in connexion with the branchial cavity. A low, 
inconspicuous concavity (y in Fig. 106 a) runs from 
the distal end of the branchial cavity beyond the 
low and flat knob at the insertion of the uropods, to 
the lateral margin. The feathered setae of pleopods 
3 and 4 fill in the proximal end of the concavity. 

Antennula (105 c) with joint 1 large, with rounded 
distal corners, one-fourth longer than broad. The 
three following joints short, the five joints in flagel- 
lum considerably longer than broad. 

Antenna has only the four proximal joints pre- 
served. Together, these form a conical body which 
is placed dorso-terminally on the head. The separa- 
tion between the four joints is very difficult to trace 
and the squalna is, if present at all. very inconspic- 
uous. 

Mandibles rather elongated and a little curved. 
Molar processes thick, strongly truncate at the tip 
and with a row of sturdy, flat spines. Incisive part 
of left mandible (106c) with four to five teeth and 
movable lacinia with five small teeth. Three spines 
only in the spine-row (106b), all more or less ser- 
rated. Incisive part of vight mandible (106e) more 
pointed and six spines in the spine-row, one simple 
and Lhe others serrated (10Gd). No palp. 

Maxilliped (106f) very narrow, especially the en- 
dite where the distal end is abruptly cut off and 
furnished with one long and one short down-like 
spine and a great number of very fine setae (106g). 

Fig. 106. Munneurycope elongata n.sp.; a, pleon from below, with pleopod 3 shown in the right place (y, low concavity); 
b-c, left mandible; c, incisive part and movable lacinia from inside; d-e, right mandible; e, incisive part from inside; f, right 

maxilliped; g, endite of mxp. 



Fig. 107. Munneurycope elongata n. sp. ; a-c, operculum; a, from outside; 
b, lateral view; c, section; d-f, pleopods 3-5. 

Three coupling hooks. Palp peculiar in having inner 
margin of joint 3 parallel with that of the sympod; 
it is furnished with short, strong setae. Joints 4-5 
well developed. Epipod rather narrow, subacute 
distally. 

Peveopods. Unfortunately, only basis of prps. 
111-VII is present. Table 7 (p. 155) shows the length 
and width of these joints. 

Female opevculum broadly egg-shaped (107a), 
with a median, rounded keel which continues be- 
yond the apex as a beak (107b) and is faintly bi- 
furcate. Several rather long, feathered setae on the 
postero-lateral margins and many fine setae all over 
the outer surface. In section, the operculum is 
v-shaped (107c). 

Pleopods 3-5 according to Fig. 107d-f. Exopod in 
plps. 3 and 4 seems to consist of one joint only. 

Uvopods. As mentioned above, a low knob is 
found at the presumed point of insertion, but it is 
impossible to ascertain whether they have been 
broken off and lost or were never developed at all. 

Size: Length 3.9 mm, maximum width 1.2 mm. 

R e m a r k s :  
The fact that all pereopods are lost and that the 

only specimen available is a female has made it 
rather difficult to place it correctly. 

The thickness of the preserved basipodites of pere- 
opods V-VII suggests that these legs were natatory. 
The shape of the antennula is also indicative of 
families with this type of !eg. 

The shape of the body (but not the head) is re- 
miniscent of Ilyarachnidae, but for the following rea- 
sons it is obvious that the species does not belong 
to this family: (1) Anus situated almost terminally, 
not in direct connexion with the branchial cavity; 
(2) mandibles slender, without a keel, and with well 

developed incisive part, movable lacinia and molar 
process; (3) mandibular epipod rather slender; (4) 
basis of pereopods I11 and IV not very short; (5) 
female operculum v-shaped. 

It differs from Munnopsidae (or Munnopsini) 
which. has the same shape of antennulae, in lack of 
frontal area and shape of the pereonites (except 
Pavamunnopsis), the strong molar process in the 
mandibles, and the comparatively long basipodites 
of pereopods 111 and IV. 

Thus, only Eurycopidae remains. With this fami- 
ly the species conforms in the shape of both dorsal 
and ventral side of pleon, shape of antennulae, 
shape of rnandiblcs and maxillipcds, and in having 
generally, a v-shaped female operculum. It dis- 
agrees in one feature (judging by what can be ex- 
amined in the present, rather fragmentary specimen), 
viz. lack of mandibular palp which otherwise seems 
to be found in all Eurycopidae (except Acantho- 
cope galatheae) . 

Within Eurycopidae it must be placed either in 
Euvycope or Munneuvycope. It is in disagreement 
with the former and in agreement with the lattel in 
lack of frontal projection, pereonites 1-4 not equally 
long, and first joint of antennula evenly rounded 
and without inner projection. 1 have, therefore, 
chosen to refer it to Munneurycope, even though the 
length of basis of pereopods I and I1 is unknown. 
It differs from the other species of this genus in the 
following major characters: Pereonite 2 longer than 
prn. 1 (which may mean that basis of prp. I1 is the 
longer), lack of mandibular palp and fewer spines 
in the spine-row, and joint 3 of the palp of the maxil- 
lipeds and the female operculum rather aberrant. 
At a later date, when males and specimens with 
preserved legs (and uropods?) are available it may 
become necessary to refer elongata to a new genus. 



The lack of mandibular palp, the lateral keels on 
head, and the large pereonite 2 clearly separate 
this species from all others. 

Occurrence:  
South of Davis Strait, 3521 m, 1.3% 

Bathyopsurinae nov. subfam. 

Desc r ip t ion :  
The body is divided into two parts or sections, 

the posterior consisting of the enormous pereonites 
5-7 and pleon; this part at least three times longer 
than the anterior one, considerably swollen, about 
as high as broad, and oval in overall shape. The 
integument of the body transparent and of a rather 
parchment-like consistency. Head free and without 
rostrum; anterior margin of the head straight and 
somewhat raised above epistome and labrum. No 
coxal spines. Pleon consists of two segments: a very 
short, ring-shaped one and the huge pleotelson. This 
is evenly rounded posteriorly, owing to the anal face 
being drawn somewhat forwards and downwards. 
Thus, the branchial cavity only covers a minor part 
of the ventral side of pleotelson. 

Antennulae dorsal, but inserted between the an- 
tennae. Joint 1 longer than broad and proximally, 
almost as thick as broad; outer, distal corner pro- 
duced and rounded. Joint 2 short, joint 3 loi~g, 
joint 4 very short, and flagellum with numerous very 
short joints. Antenna with a small squama; joints 
5 and 6 of peduncle very elongated. Mandibles 
with a large, triangular crest on the dorsal side; 
molar process missing or extremely vestigial; palp 
lacking. Left mandible with well developed incisive 
part which is more or less bent around the large 
movable lacinia. Right mandible flattened distally, 
with several teeth and the spine-row continuing on 
the dorsal side of the base of the posterior tooth. 
Maxillula and maxilla of the typical shape, although 
rather broadened. Endite of maxilliped curved in- 
wards, with many small coupling hooks; a foramen 
for insertion of the muscles on the inner (dorsal) 
side of the basipodite; palp not very expanded, at 
most as broad as the sympod. 

Pereopod I slender, not prehensile; basis of prp. 
I about three times as long as basis of 11-IV; some 
(or probably all) of the latter with carpus and pro- 
podus exceedingly elongated. Prps. V-VII certainly 
natatory, but missing in most species; it is not 
known whether dactylus is extant or not, but in any 
case, basis of prp. VII is somewhat or much smaller 

than basis of V and VI. Prp. V is inserted much 
higher on the body than prps. VI and VII, when 
viewed from the side. Male pleopods 1 broadest at 
base, more or less triangular. Plps. 2 with broad 
sympod and a short, strong copulatory organ. Fe- 
male operculum broader than long, with almost 
parallel front and hind margins. Uropods missing or 
very small, biramous, and inserted ventro-laterally 
on the rounded pleotelson. 

Diagnos is :  
Posterior section of body by far the larger and 

considerably swollen. Anal face drawn somewhat 
forwards and the hindmost part of pleon spherically 
rounded. Antennulae inserted between the anten- 
nae, with outer, distal corner of joint 1 produced 
and rounded. Mandibles with a large, dorsal crest 
and without molar process (or perhaps with an 
extremely vestigial one) and without palp; spine- 
row of right mandible extended on the dorsal side 
along the base of the teeth of the incisive part. 
Palp of maxilliped not very expanded. Pereopod I 
slender, not prehensile; basis of prp. I much longer 
than that of prps. 11-IV, some (or probably all) of 
which are extremely elongated. Prp. V inserted more 
dorsally than VI and VII; prp. VII somewhat or 
much smaller than V and VI. Male pleopods t ~ i -  
angular, broadest at base. Female operculum broa- 
der than long, with almost parallel front and hind 
margins. Uropods missing or very small, biramous, 
inserted ventro-laterally. 

Remarks :  
NORDENSTAM (1955) primarily established the 

genus Bathyopsuvus for the new species nybelini on 
the lack of molar process and palp of the man- 
dibles. As other features of probable generic value, 
he mentioned shape of epipod and palp of maxil- 
lipeds, shape of labium, very feeble basipodite of 
pereopods VII, and shape of male pleopods 1. 

A further, very careful study of the entire original 
material of nybelivli and supplementary material 
from the Galathea, of two species from the Cfzal- 
lerzgev, and of a new species from the Galathea, has 
added several important characters: Lack of ros- 
trum; shape of pereonites 5-7, and especially of 
pleon; insertion point of antennulae and pereopods 
V-VII and shape of joint 1 of the former; extra- 
ordinary Iength of basis of prp. I, compared to that 
of the three succeeding basipodites; triangular male 
pleopods 1; more or less rectangular shape of the 
female operculum. Among the characters pointed 

'0 



out by NORDENSTAM, the shape of the mandible and 
of the palp of the maxillipeds are also significant. 

A few of these characters are also found in Munn- 
euvycope: Lack of rostrum, joint 1 of antennula 
rounded distally and without inner projection, and 
basis of prp. I longer than the following basipodites. 

Since, however, all the remaining characters are 
present in the said four species and are not met 
with in any genus of Eurycopinae, it was found 
feasible to establish a new subfamily for them. The 
fact that the four species will have to be referred to 
two separate genera (which are united by the said 
characters) also speaks in favour of establishing a 
subfamily. 1 have little doubt that it is most closely 
related to Munneuvycope within Eurycopinae. 

As yet nothing is known regarding the appear- 
ance of ischium and merus of prps. 11-IV. If they 

prove to be very short it will certainly be necessary 
to remove the subfamily entirely from Eurycopidae 
and to establish a separate family in its stead. 

NORDENSTAM (1. c.) did not consider the two 
dubious species from the Challengev, described by 
BEDDARD (1885, 1886b) as Euvycope abyssicola and 
E. pellucida. There is, however, no doubt that they 
belong to this subfamily. As also mentioned by 
BEDDARD, the holotype and only specimen of each 
of them is in a very bad state of preservation. Dur- 
ing a visit to the British Museum (Nat. Hist.) I 
studied both species, but unfortunately, lack of time 
prevented both a sufficiently careful examination 
and the opportunity to produce good illustrations, 
this being of course especially time-consuming with 
regard to specimens in poor condition. A supplemen- 
tary description is given below (pp. 176 and 181). 

Key to the genera and species of Bathyopsurinae 

1. Inner margin of joint 3 of palp of maxilliped as long as outer margin; joint 4 elongated, much 
narrower than joint 3; epipod short, rounded. Basis of pereopod VII less than half as long and 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  broad as basis of prps. V and VI Bathyopsuvus 2 
1. Inner margin of joint 3 of palp of mxp. longer than outer; joint 4 oval or broadly triangular, at 

least half as broad as joint 3; epipod diamond-shaped. Basis of prp. VII almost as long and 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  broad as basis of prps. V and VI..  Pavopsuvus 3 

2. Joint 2 of antenna longer anteriorly than posteriorly. The five teeth in the incisive part of left 
mandible placed at an angle of about 90". . . . . . . . . . . . . .  B. nybelini Nordenstam, 1955 (p. 171) 

2. Joint 2 of antenna of about equal length anteriorly and posteriorly. The five teeth in lcft md. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  arranged in a semi-circle B. abyssicolus (Beddard, 1885) (p. 176) 

3. Five teeth in incisive part of left md. Joint 4 of palp of mxp. oval or regularly triangular. Inner 
and outer lobes of male pleopods 1 rounded, and the latter slightly ex- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cavated ventrally P. giganteus n. sp. (p. 177) 
3. Seven teeth on left md. Joint 4 of palp of mxp. with the outer corner strongly projecting. Male 

plps. 1 with the distal end curved strongly upwards and somewhat outwards, and cut straightly 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  off to form a flat plate.. P. pellucidus (Beddard, 1885) (p. 181) 

Genus Bathyopsuvus Nordenstam, 1955 

Diagnos i s :  
Four anterior pereonites of about equal length, 

the first one reaching no further down laterally than 
the others. Joint 2 of antennula almost quadratic 
in shape. Joint 4 of palp of maxilliped elongated, 
with parallel margins and much narrower than 
joints 1-3; epipod broadly oval and shorter than 
basipodite. Basis of pereopod VII less than half as 
long and broad as basis of prps. V and VI. Pleo- 
pods 3 and 4 are split up into several gauze-like 
pieces. 

Bathyopsuvus nybelini Nordenstam, 1955 
(Pl. X A-F; Text-figs. 108-1 10) 

Bathyopsuvus nybelini Nordenstam, 1955, p. 205, 
figs. 1-3. 

Mater ia l :  
Galathea St, 601, Tasman Sea (45'51 'S, 164" 
32'E), 4400 m, 14 January 1952. Bottom: Globi- 
gerina ooze. Bottom temp. : c. 1.1 "C. - 1 female. 
Galathea St. 654, Kermadec Trench (32"101S, 
17S054'W), 5850-5900 m, 18 February 1952. Bot- 
tom: brown clay with pumice. Bottom temp.: 
1.2"C. - Head of 1 male. 



Fig. 108. Bathyopsuvus ~zy.beli:ti hrordenstam, 
9 from Sw. Exp. St. 371; a-b, antennula in 
frontal view and from the outer edge; c, post- 

In order to undertake a careful comparison be- 
tween material of this species and of related species 
I have - through Professor O.NYBELIN of the Go- 
thenburg Museum - borrowed the entire collection 
(including types) of B. nybelini from the Swedish 
Deep-Sea Expedition (in the following abbreviated 
Sw. Exp.). It was found necessary to give first a sup- 
plementary description, based on those specimens 
in the best state of preservation. Unfortunately, the 
male and female type specimens selected b j  NOR- 
DENSTAM are in a very poor condition, e. g. the male 
lacking most of the pleon and all the pleopods. The 
mouthparts of the two types are untouched; thus, 
the drawings in NORDENSTAM'S fig. 2 must have 
been made from a third specimen from the type 
locality, St. 371. However, the male pleopods in 
fig. 3 most certainly originate from the (male) type 
specimen. 

As indicated above, I have referred two spec- 
inlens from the Galathea to this species. The results 
of a very thorough comparison between these spec- 
imens and the Sw.Exp. material is given after the 
description of the latter. 

Add i t iona l  descr ip t ion  (Sw. Exp. material): 
Head (Pl. X A) almost quadratic when seen di- 

rectly from above. 
Pereonites 5-7 (PI. X B-C). The coxae of prn. 5 

are also drawn quite some distance backwards, and 
are situated more dorsally than the coxae of the 
two following segments. Medianly on prn. 5 and on 
the anterior part of prn. 6 is a fine, longitudinal 
furrow. 

Pleon could not be studied satisfactorily by NOR- 
DENSTAM owing to its poorly preserved state in all 
specimens available. Comparison with other species 
and a detailed examination of his material has en- 
abled me to give the following description: It con- 

sists of one very narrow, ring-shaped pleonite fol- 
lowed by the huge pleotelson. Seen from above (PI. 
X C) it is evenly rounded posteriorly, between one- 
fourth and one and a half times longer than broad. 
The approximate shape in lateral view is shown on 
P1. X B: Posterior end of pleon bent downwards 
and somewhat forwards, the anal face pointing for- 
wards at an angle of about 45", thus very similar to 
Bathyopsurus ("Eu~ycope") pellucidus (BEDDARD 
1886b, pl. XIV, 1). Maximum height of pleotelson 
only about one-fifth less than the length; the height 
of its anterior part a little less than half the total 
height. Seen from below (Fig. 108c) the anal face 
covers the posterior part of the branchial cavity; 
the original shape of thc latter is impossible to make 
out but it seenis to have been somewhat longer than 
broad. Immediately behind the anal face is a very 
fine seam or ridge (s in Fig. 108c) which runs up- 
wards and slightly backwards to a low, circular con- 
cavity at the point where the missing uropods were 
inserted, whence the ridge bends sharply forwards 
and continues to the front margin of pleotelson, 
running parallel to the margin of the branchial 
cavity; this stretch furnished throughout with a 
large number of thin setae. 

Antennula (108 a) has joint I considerably more 
elongated than in NORDENSTAM'S fig. 2A: it is at 
least twice as long as broad. In lateral view the 
joint resembles a shoe (108b). Joint 2 broader than 
long and with a circular row of setae - such as those 
situated distally on joint 3, but shorter. Joint 3 a 
little more than twice as long as second. Scattered 
hairs on flagellum in the male, but not in the female, 

Antenna, Squama broader than long. In place of 
NORDENSTAM'S indistinct photograph of the outer 
end of the antenna, a drawing of this is given (1 lOj). 
Joints 5 and 6 of about equal length, extremely 
slender and with numerous very short, scattered 



Fig. 109. Bathyopsurus nybelini Nordenstam; left mandible; 
a-d, 2 from Sw. Exp. St. 371 ; e-f, 9 from Galathea St. 601 ; 
g-h, ?$ from Galathea St. 654; a, seen from outside (in front); 
b, c, e, and g, seen from above; d, f, and h, seen obliquely from 
the lower (inner) edge (u, v, x, y, z, and ze, teeth on movable 

lacinia - compare with text.) 

setae. Preserved part of flagellum still more slender, 
devoid of setae and with the joints being, on an 
average, twice as long as broad. 

Labvum 2.5 times broader than long, with a me- 
dian small convexity on the front margin and a 
dense growth of short setae. 

Left mandible with the five teeth in the incisive 
part placed at an angle about 80" towards each other 
(Fig. 109 d), the middle one having at the same time, 
a deep, longitudinal excavation on the inner side. 
Movable lacinia very strong and squarish, with the 
distal part irregularly knotty (109 c-d).l Twenty long 
and slender spines or setae in spine-row; four are 
placed on the base of the lacinia (109d). 
1. The various teeth and knobs are considered In detail below. 

Right mandible has five rounded teeth placed in a 
pointed arch and one chisel-shaped tooth at the 
opening of the arch (t in Fig. 110d). Spine-row 
(110a) consisting of a number of free spines (ten) 
and an equal number emerging from the base of the 
tooth (t); they are, therefore, easily overlooked. The 
three upper of these spines, also observed by NOR- 
DENSTAM, are thicker and with an uneven surface 
distally; one is broken. Three lowermost spines are 
rather short and slender and emerge well below 
(proximal to) the others. These three spines are 
perhaps part of an extremely vestigial molar process 
(cf. right mandible in P. giganteus - p. 179). 

Labium (1 1Oe) somewhat more squarish than that 
drawn by NORDENSTAM. Inner lobes small and sphe- 
rical and partly covered by two longitudinal forma- 
tions of unequal length. Only a moderate portion of 
outer lobes covered with setae. 

Maxillula with eleven spines in three rows, two 
or three quite small. 

Maxilliped (I log) with joints 1-3 of the palp even 
more slender than in NORDENSTAM'S fig. 2G. Joint 
5 has three stout spines distally and one on the 
middle of the dorsal surface. Basipodite on the 
dorsal (interior) surface with a dense, oblique row 
of feathered setae. Endite with a row of ten rather 
weak spines distally. Epipod almost regularly drop- 
shaped. Nine coupling hooks. 

Pereopods I-VII. Since all the basipodites are 
present in this species as well as in the others be- 
longing to the subfamily, their length and width 
have been compared (Table 8). Basis of prp. I is 
consistently much longer than basis of the three fol- 
lowing legs, and basis of prp. VII is likewise always 
shorter and narrower than basis of the two pre- 
ceding legs. The latter difference is, however, much 
more pronounced in Bathyopsurus than in Parop- 
suvus. Moreover, in the former genus the basipo- 
dites of prps. 11-IV are not broader than basis of 
prp. I, while in the latter they are not only broader, 
but also increase in width backwards. 

The two fragments of legs illustrated by NORDEN- 
STAM (fig. 3A-B) are unfortunately, no longer part 
of the material. They were probably both from the 
first pair of legs. The joints are more slender than 
in prp. I of B. abyssicolus, but not as slender as 
in P. giganteus. The two fragments most certainly 
consist of carpus, propodus, and dactylus; thus the 
segmentation of propodus shown in fig. 3A-B can 
hardly be correct. 

Fragments of three other legs are still extant, but 
were not mentioned by NORDENSTAM. They are prac- 



Fig. 110. Bathyopsurus nybelini Nordenstam; a-c, incisive part and spine-row of right mandible (a, 9 from Sw. Exp. St. 371; 
b, 9 from Galathea St. 601; c, ?$ from Galathea St. 654); d ,  the same seen from the edge (St. 371); e, labium (St. 371); f, 
the same (St. 654); g, left maxilliped (St. 371); h, epipod (St. 654); j, joints 5-6 and fragment of flagellum of antenna (9 from 

S w .  Exp. St. 370); k ,  carpus, propodus and fragment of dactylus of pereopod 111 or 1V (E or from St. 371). 

tically equal and one is shown in Fig. 110k; they 
represent carpus, propodus, and a fragment of dac- 
tylus. They must belong to prps. 11, 111 or IV which 
must therefore be enormously elongated, and prob- 
ably at least twice as long as the body. 

Male pleopods 1-3 unfortunately no longer pres- 
ent on the only male (the type) and could therefore, 
not be re-examined. 

Pleopods 3-5 have both branches split up into 
several pleated, extremely hyaline pieces which are 

connected only at their base; thus, each pleopod 
resembles a fragment of torn and damaged gauze. 

Female opevculum is shaped according to NORDEN- 
STAM'S fig. 3F, when stretched and mounted on a 
slide. When in situ it is considerably vaulted in the 
centre, being thus not much broader than long in 
direct frontal view. 

Uvopods. As mentioned above, a groove for the 
insertion of the uropods is present in all specimens 
with preserved pleon (Fig. 108c). At the bottom of 

Table 8. Relative length and width (given in measuring units) of the basipodites of all pereopods 
in Bathyopsuvus and Pavopsuvus. 

- -  -- 

Bathyopsurus 
Bathyopsur~s nyaelini Bathyopsurus nybelini abyssicolus Paropsurus giganterrs Paropsurus grganfezrs Paropsurus pdlIucidz~s 

Pereopod 
(Sw. Exp. St.371; $1 (GaLSt.601: 9) 

( 0 holotvne) 
(S t .  716; 2 holotype) ( $ holotype) 

/ Length / Width / Length / Width / Length 1 Width / Length 1 Width / Length I Width I Length I Width 

I 84 10 87 11 90 10 85 8 83 8 88 12 
I1 33 9 32 9 30 10 27 10 28 11 3 8 15 

111 3 1 10 3 3 9 30 10 31 12 29 12 50 20 
IV 31 10 34 10 30 10 34 13 34 13 50 22 
V 138 22 144 19 135 19 74 14 61 12 95 19 

VI 152 21 150 19 147 16 77 11 7 1 12 95 20 
VII 63 7 7 1 8 65 9 63 8 5 8 9 90 12 



this groove, placed somewhat anteriorly, is always 
(except in one groove) a small round hole in the 
extremely thin integument - often having what seems 
to be fragments of tiny muscles, attached to its mar- 
gin either exteriorly or interiorly. This indicates that 
an, undoubtedly very tiny, uropod was certainly 
present in this species, but has now been torn off 
in all specimens. 

Var i a t ion :  
It  is not without hesitation that I have referred 

the two specimens from the Galathea to B. nybelini, 
partly of course since only the head was available 
from one of them and the other was a female, and 
partly because of the enormous geographical sepa- 
ration (Atlantic Ocean and Tasman Sea-Kermadec 
Trench in the South West Pacific). However, the 
remarkable resemblance in all comparable features 
has convinced me that they (at ieast for the time 
being) must be recognized as belonging to one 
species. 

1. Fema le  f r o m  Galathea St. 601: 
Body (Pl. X D-E) not only with exactly the same 

shape of head and pereonites as in the Sw. Exp. ma- 
terial, but also with the same transparency and 
colour of the integument. The same applies to the 
muscles below it and even to the contents of the 
gut (yellow-brown fragments of algae - cf. p. 243). 
Pleon was torn off, but the first, ring-shaped seg- 
ment is present. 

Antennulae with slightly fewer, but relatively longer 
setae on joints 2 and 3; otherwise equal. The same 
applies to antennae, labrum, and labium. 

Left mandible. The movable lacinia (Fig. 109 e, f )  
has been forced out of its customary position close 
to the five teeth of the incisive part; this has led to 
the crest with the spine-row being so badly crushed 
that the number of spines cannot be stated. General 
shape of the lacinia the same as in the Sw. Exp. 
specimens, but there are minor differences in the 
relative size of some of the teeth on the knotty 
surface; in particular, the teeth marked u and v in 
Fig. 109c-f are somewhat larger in the Galathea 
female. 

Right mandible (110b) with the six teeth a little 
more rounded. There would appear to be exactly 
the same number of spines in the main row (seven- 
teen) and they are placed in the same pattern, but 
are, on the whole, a little stronger. In place of the 
usual three short, more proximally placed spines, 
there are seven very slender ones in this female. 

Maxillula with twelve spines on the outer endite 
(instead of eleven), but placed in the same way. - 
Maxilla with three spines only on the outermost of 
the outer endites, which is also a little more slender 
proximally. - Maxilliped with distal joint of palp 
very slightly broader. Otherwise these mouthparts 
are also absolutely equal. 

Pereopods. Basis of prps. V and VI more equal in 
length than in the Sw. Exp. material (Table 8). 
Otherwise the basipodites are equal, as are the oper- 
cula and the pleopods. 

Size: In comparison with the Sw. Exp. material 
the original length of the female is estimated to 
about 35 mm. 

2. ? Male  f rom Gala thea  St. 654: 
Agrees perfectly with the Sw. Exp. specimens in 

general shape of the head and its incisions (PI. X F), 
in antennulae,l antennae, labrum, and maxillae. The 
following small differences in the remaining mouth- 
parts were found (in all other respects the mouth- 
parts are quite equal): 

Left mandible with a more pronounced cutting 
edge between the three lower teeth in the incisive 
part; movable lacinia with the main tooth (a: in Fig. 
109g-h) and tooth y better developed, and an edge 
(z in 109g-h) instead of the tooth x (109c-f); about 
24 spines in the spine-row instead of 20, and 8 of 
these emerge from the base of the lacinia, instead of 
only 4 in the Sw. Exp. specimens. 

Right mandible with a more pronounced cutting 
edge on all teeth, the chisel-shaped tooth t (Fig. 110c) 
less projecting and with 29 spines in the spine-row - 
none of which have the slightly uneven surface dis- 
tally found in three of the spines in the Sw. Exp. 
material and the female from Galathea St. 601 
(I lOa-b). 

Labium (1 10f) somewhat more squarish, with the 
outer corners almost forming a right angle. 

Maxilliped comparatively larger and joint 3 of 
the palp more elongated. Epipod (110h) with a 
rounded angle on the inner, distal corner. 

Size: When comparing the present head with that 
of the largest female from the Sw. Exp. (45 mm 
long) it was found to be slightly bigger; thus 
the entire length of the animal must be about 50 
mm. 

Intestine contents of specimens from Sw. Exp. St. 
371 and Gcdathea St. 601 are recorded in Table 17 
(p. 240). 

1. The specimen is probably a male, since the antennular 
flagellum is rather strong and has a few scattered hairs. 



Dis t r ibu t ion :  
Known from three localities in and north of the 

Puerto Rico Trench at 7625-7900 m, 5500-5987 m, 
and 5850-5860 m depths; Kermadec Trench at 5850- 
5900 m; Tasman Sea at 4400 m. Temperature: 
C. 1.1-2.7"C. 

Bathyopsurus abyssicolus (Beddard, 1885) 
(Text-fig. 11 1) 

Euvycope abyssicola Beddard, 1885, p. 921; BED- 
DARD 18866, p. 74, pl. XIV, 5-8; MENZIES 1962b, 
p. 138. 

Add i t iona l  desc r ip t ion  of female  holo type:  
Head with the same triangular projection be- 

tween the antennulae and thickened rim posteriorly 
as in nybelini. 

Pereonites 1-4 do not "increase progressively in 
length from before backwards", but are of equal 
length. They are shaped as in nybelini and thus, 
definitely differ from BEDDARD'S fig. 5. There are 
hairs on the margins. Coxae rounded, and devel- 
oping oostegites circular in shape, attached to all 
four pairs of legs; antelior pair half as large as the 
other three pairs. 

Pereonites 5-7 probably rather close to those of 
P. pellucidus, but this is difficult to ascertain; not 
shaped as in BEDDARD'S drawing. 

Pleon. As REDDARD correctly maintains, the pleo- 
telson is probably rather close to that of pellucidus; 
it is therefore also close to the two other species of 
the subfamily. No trace of uropods or their inser- 
tion could be found on the very damaged pleotelson. 

Ante~znula with joints 1-4 very much as in nybe- 
lini, although joint 1 is more rectangular. Fig. 11 1 a 
shows that joint 2 does not "arise from the tip of 
the first joint", as stated by BEDDARD. Both joints 
2 and 3 (1 11 b) have the same circular rows of long 
setae distally as B. nybelini and P. giganteus. Most 
of the flagellum broken off. 

Antenna directed forwards and upwards but not 
backwards, as joint 2 is equally long anteriorly and 
posteriorly. Squama semi-circular, with two setae. 
BEDDARD'S fig. 8 does nor show the outer end of the 
antenna ! 

Left mandible with five strong, equally large teeth 
in the incisive part. They are placed in an arch 
(forming a little more than a semi-circle) arouiid 
the movable lacinia, which is short and strong and 
has a knotty surface. About ten setae-like spines in 
the spine-row, placed on a similar triangular crest 

Fig. 1 1  I .  Bathyopsurus abyssicolus 

(Beddard), 1 holotype; a, joints 1 11 and 2 of antennula in frontal view; 

as in nybelini (Fig. 109 b). - Right nzandible with six 
teeth placed in an oval; the two outer (anterior) 
and the inner (posterior) teeth the largest. 

Maxilla with a broad, strongly setiferous inner 
lobe. 

Ilfixilliped with the endite curved somewhat in- 
wards and having distally the usual row of spines 
(ten) and long, fine hairs of uniform length inside 
them. There seems to be twelve small coupling 
hooks. Palp and epipod very much as in nybelini. 

Peveopods I-VII. The relative length and width of 
the preserved basipodites are given in Table 8 ; they 
all have long, scattered setae. The majority of prp. 
V still preserved on one side, and was figured by 
BEDDARD (pl. XIV, 5-6). Distally on carpus is a dis- 
tinct scar at the point of insertion of the missing 
propodus; this is not shown in BEDDARD'S figure. 

Opevculum approximately as in Fig. I l l  c, i. e. 
with the hind margin evenly cut off and devoid of 
setae but having a row of setae along the lateral 
margins. 

Size: 40 mm long (according to BEDDARD). 

Remarks :  
This species is probably rather close to nybelini, 

but has not yet been compared directly to it. The 
only differences which can as yet be given are those 
used in the key (p. 171). 

Occurrence:  
Off the Azores (38"03 'N, 39'19 'W), 3886 m, 

2.3 "C, 

Paropsurus n. gen. 

Diagnos is :  
Pereonite 1 considerably shorter than prns. 2-4 

and bent down laterally, with the result that pereo- 
pods I are inserted at a much lower level than prps. 



Fig. 112. Paropsurus giganreus n. gen., 
n. sp. ; a, c, and e-f, $ holotype; b, $ 3 ; 
d, Q from St. 601 ; a, from above; b, head 
and pereonites 1 and 2; c, upper part of 
head and preserved joints of the anten- 
nae (s, squama); d, anterior part of prn. 
5 seen obliquely from in front (k, keel; 
s, seam; p, projection); e, right anten- 
nula; f, labium. 

11-IV. Joint 2 of antennula narrow at base. Joint 4 
of palp of maxilliped oval or triangular, more than 
half as wide as the preceding joints; epipod dia- 
mond-shaped and reaching beyond basipodite. Ba- 
sis of pereopod VII almost as long and broad as 
basis of prps. V and VI. Pleopods 3-5 have the 
ordinary shape, with an almost ci~cular inner branch 
and (in plps. 3 and 4) a very broad outer one. 

T y p e  species : Paropsuru.~ giganteus. 

Pavapszevus giganteus n. sp. 
(Pl. XI A-J; Text-figs. 112-1 15) 

B. nyhelini. Thus, the original shape is easier to 
rcconstruct. The length seems to be a little less than 
three times the width. 

Head (Fig. 112a-b) squarish in front and with 
somewhat rounded posterior corners. Dorsal part 
evenly vaulted and no distinct seam forming a pro- 
jection between the antennulae. The foremost upper 
part of head much raised over the epistome, being 
separated from it by an almost vertical "cliff" which 
is highest medianly (1 12 c). 

Pereorzites 1-4 (Pl. XI B-C, E-F) increasing in 
length backwards, prn. 1 being only one-fourth of 
prn. 4; prns. 2 and 3 almost equally long medianly 

M a t e r i a l :  and combined a little longer than prn. 4. Laterally, 
Galathea St. 601, Tasman Sea (45O51 'S, 164" prns. 1-3 are about twice as long as they are me- 
32 'E), 4400 m, 14 January 1952. Bottom : Globi- dianly. The width of the four segments almost equal 
gerina ooze. Bottom temp.: c. 1.l0C. - 1 female. in view of the fact that the anterior ones are bent 
Galathea St. 716, East Pacific Ocean off Costa somewhat forwards laterally. In addition, prn. 1 is 
Rica (9"23'N, 89"32'W), 3570 m, 6 May 1952. considerably curved downwards laterally, whereas 
Bottom: dark muddish clay. Bottom temp.: c. the other segments are almost horizontal. 
1.9"C. - 3 males. Pereonites 5-7 seen from above in Fig. 112a, 

showing the best possible reconstruction of the 
Desc r ip t ion  of male  ho lo type  (St. 716): posteiior part (see also PI. XI D, G-J). Anterior 

Body (Pl. XI A and Fig. 112a) with the integu- margin of prn. 5 probably shown almost correctly, 
ment of a more parchment-like consistency than in while the posterior is more dubious. Prn. 7 seems 
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Fig. 113. Paropsurus giganteus n.sp.; a-e, left mandible of 6 holotype; f-g, right md. of the same; h, left md. of 3 3: a-h 
and h, seen from inside; c, obliquely from below; d, from outside; e-f, from above; g, from apex. 

about equally wide across in dorsal view. Anteriorly, 
on prn. 5 is a raised area vhich is separated from 
its surroundings by a low keel (k in Fig. 112a, d). 
In lateral view (PI. XI A, D, H) it is evident that prn. 
7, and to some extent prn. 6, reach much further 
down than prn. 5. Ventrally, no separation between 
the three segments can be distinguished. Front mar- 
gin of prn. 5 stabilized by a very fine chitinous seam 
(s in Fig. 112 d), more or less ring-shaped, but dorso- 
laterally, forming a plate-like shield with a rather 
complicated appearance. From this shield a branch 
of the seam (p) projects horizontally forwards into 
the preceding pereonite, thus propping the connex- 
ion between the two segments. A similar, but less 
distinct structure, is found in B. n,ybelini. 

Pleon consists as usual of one very short, ring- 
shaped pleonite follom7ed by the huge pleotelson. 
The shape of the latter difficult to ascertain, but 
seems rather close to that in Fig. 112a, thus being 
about one-eighth longer than broad. When viewed 
from the side, the maximum height of pleotelson is 
about one-seventh less than the length. Posterior 
end with the anal face drawn considerably less down- 
wards (Pl. XI H) and branchial cavity much shorter 
than in B. nybelini and P. pellucidus. The height of 
the anterior part of pleotelson therefore, about two- 
thirds of the maximum height instead of abont half 
the height as in the other species. Also in giganteus 
the original shape of the branchial cavity is difficult 
to ascertain, although the width seems to have been 
about one-third more than the maximum length. 
The anal face must have pointed almost directly 
downwards, and no ridges connect it with the point 
where the uropods were inserted. 

Antennula (1 12 e) with joint 1 a little broader than 
long and with scattered, short setae, especially on 

the outer, distal part. Joint 2 comparatively large, 
almost half as Iong as joint I. On the inner, distal 
corner is a heavy growth of long setae. Joint 3 
longer than joint 1 and with many long setae. Joint 
4 very short and ring-shaped, with an inner row of 
setae. Proximal part of flagellum unjointed; the very 
numerous joints being of different lengths and some 
of the longer ones partially divided into two. 

Antenna (112c) with only the four proximal joints 
preserved. Joint 2 much longer anteriolly than 
posteriorly, causing a backward direction of the 
antenna. Squanla (s in Fig. 1 12 c) extremely small, 
almost circular in shape. 

Labvurn almost three times longer than broad, 
but the separation from the epistome indistinct. It 
is strongly vaulted (1 12c) and with a few low con- 
vexities. The almost straight front margin has a 
dense growth of comparatively long setae. 

Left maildible with the six teeth in the incisive 
part (113b) placed at an angle of a little less than 
90" tov~ards each other. Of the four anterio~ teeth 
(1 134 ,  the dorsal is quite small and the next a little 
smaller than the last two -which on the inner side 
have each a sharp keel, making them tliangular in 
section (1 13 b). Of the two ventral teeth the anterior 
is small and pointed (s in Fig. 113b-c) whereas the 
posterior is very large and drawn out into a trian- 
gular plate (p). Movable lacinia not abruptly cut 
off distally as in the other species and much more 
compressed or antler-like (1 13 e). Anterior branch 
(x) projects more than the posterior (z) and has two 
teeth. Both branches have a keel on the ventral side; 
these almost meet in the middle where the keel from 
(z) ends in a low, inwaldly curved tooth (t). Finally, 
there are three small teeth in the centre and a row 
of extremely fine setae on the upper side of the la- 



Fig. 114. Parops~~rus giganteus n. sp. ; a-e, $ holotype; f-g, 9 from St. 601 ; a-c, left maxilliped from outside and inside; d-e, 
left maxillula and maxilla; f, left pereopod I ;  g, dactylus of same. 

cinia, continuing in the spine-row (113b); due to 
their being so thin, it was impossible to see how 
they emerge proximally on the lacinia. Spine-row 
(113c) with 20 slender spines or setae which rise 
from a sharp crest. 

Right mandible with one posterior and four tri- 
angular ante~ior teeth and a concave, triangular, 
smooth area between them (1 13 g). Sp' me-row more 
regular than in the other species, consisting of 22 
setae-like spines of almost equal length (1 13 f). Prox- 
imal to the row is a small, sharply pointed pro- 
jection which is perhaps, the vestigial molar process 
(cf. the proximally placed spines on right mandible 
of B. nybelini). Both mandibles have the usual upper 
crest and the foramen for insertion of the attached 
muscles; the foramen regularly triangular (1 13 a, e). 

Labium (1 12f) with a large, outel, rounded cor- 
ner on the outer lobes - which ale only moderately 
setiferous. Inner lobes small, cushion-shaped, with 
many short setae, and separated by a deep furrow. 

Maxillzila (1 14d) unusually broad and both en- 
dites triangular in section somewhat below the dis- 
tal end. Spines on outer endite slender, twelve in 
number and in three rows - four in the upper, five 
in the middle, and three in the lower row. Inner 
endite obtusely rounded distally. 

Maxilla (1 14e) also with broad endites, especially 
the inner. Three rather short, strong spines and one 
somewhat smaller spine on the outer endites. 

Maxilliped (1 14a) with an extraordinarily short 
basipodite and large palp. Endite curved consider- 
ably inwards1 and with an apically I ounded project- 
ion on the inner margin (p in Fig. 114a-b). A small 
lidge, curved in frontal view, continues from the 
row of 14 small coupling hooks2 to the distal end 
which projects considerably. On the distal margin 
are three strong, pointed spines very close to each 
other, six somewhat smaller spines and many fine 
setae. Joint 1 of the palp very short and partly 
coveied by the basipodite, joint 2 with outer mar- 
gin considerably longer than inner, joint 3 with 
outer margin much shorter than inner, joint 4 al- 
most oval, three-fifths as broad as long, and with a 
distal, oblique slit from which the small joint 5 
emerges. Rows of closely set setae along the mar- 
gins, scattered and rather short setae on the ventral 
surface of joints 2 and 3, and dense growths of long 

1. In Fig. 114a the maxilliped is mounted on a slide. When in 
siru the inner margin of the endite (with the row of coup- 
iing hooks) and of the basipodite, form together a straight 
line. 

2. The three distal ones are almost invisible. 



Fig. 115.  Paropsurus giganteus a s p . ;  a-e, 6 holotype; f-g, Q from St. 601; a, male pleopods from outside; b, from inside: 
c, male pleopod 2; d and f, pleopod 3 ;  e, left uropod; g, operculum. 

setae on the inner half of the dorsal surface of joints ally); thus the shape cannot be given with cer- 
3 and 4 (114c); joint 5 with three strong spines and tainty. Outer branch broad and 2-jointed as in pel- 
one somewhat weaker spine apically. Epipod acute, lucidus, but the apical, feathered setae not much 
two and a half times longer than broad. longer than the outer, marginal ones. 

Pereopods I-VII have only the basipodites left. In Pleopod 4 with both branches thin-walled and 
Table 8 (p. 174) their length and width are recorded. swollen, the inner somewhat broader than the outer. 
Description of prp. I is given below. Uropod inserted on the swollen, regularly rounded 

Pleopods 1 triangular, but with very concave outer pleotelson, somewhat posterior to the anal face and 
margins. On the outer (ventral) surface (115a) a more dorsal than the latter (PI. XI A). Peduncle a 
transverse keel runs along the base and a longitu- little longer, about twice as broad as endopod (1 15 e) 
dinal one on the distal half; the latter being fur- and with most of its long setae finely feathered. 
nished with a row of long setae and ending near the Exopod half as long and about half as broad as 
thick, evenly rounded apex which is also closely endopod. 
covered with long setae exteriorly. The outer rami Size: The holotype about 60 mm long and about 
are the broadened, rather swollen distal continua- 22 mm broad across pereonite 6. The other males 
tion of the raised lateral margins of the pleopods about 56 and 58 mm long. The female from St. 601 
(dorsal view, Fig. 115 b). In addition, there are also, about 59 mm. Thus, Paropsuvus giganteus is the 
more medianly on the dorsal surface, the usual two largest asellote known. 
keels or crests which are lather flattened. 

Pleopods 2 (115c) a little broader than Iong and Description of female: 
rather squarish in shape, but the outer, distal corner As mentioned below, I regard the single female 
is rounded and the inner, distal corner drawn out from St. 601 as belonging to the same species as the 
into a rounded projection. Exopod small and not holotype - the description of which can be supple- 
reaching the margin, endopod rather short and with mented in two respects : 
a very strong stylet on which the sperm duct con- Peveopod I is preserved on one side (PI. XI F 
tinues in a short, oblique tip. and Fig. 114f). It is narrow throughout, basis is the 

Pleopod 3 (1 15 d-f) with the inner branch extre- longest joint, and carpus is a little longer than 
mely thin-walled (probably rather swollen origin- ischium. Most joints have setae of varying length 
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situated along the inner margin and distally; on 
dactylus, the same short, bunch-like setae (1 14g) as 
indicated by NORDENSTAM (1955, fig. 3 A) on the 
outer part of propodus of B. nybelini. 

Opevculum somewhat vaulted so that it could not 
be completely flattened (indicated by a fold on Fig. 
115 g). When flattened it is a little less than twice 
as broad as long, with parallel front and hind mar- 
gins and with setae laterally and posteriorly. 

Var i a t ion :  
The  two  o t h e r  males (2 and 3) from the type 

locality are different from the holotype in the 
following respects : 

Pereonites 5-7 (Pl. XI D) seem to be of equal 
length dorsally in both. -At least joint 3 of the an- 
tennula shorter and a little stronger. - Left man- 
dible in both specimens somewhat different; male 
2 has the outer margin of the crest on the dorsal 
side more curved; only two teeth in the centre of 
the movable lacinia, and the keel on the ventral side 
which comes from the posterior tooth (z in Fig 
113c) does not end in a tooth like (t), but curves 
further round to one of the two central teeth. There 

central teeth on the movable lacinia there are only 
two, but the posterior is slightly cleft distally; keels 
on ventral side exactly as in the type. A few additio- 
nal spines in the spine-row. Right mandible not 
dissected and therefore only superficially examined. 
- Maxilliped with 15 coupling hooks; also shape of 
joint 4 of the palp is between the type and male 2; 
five distal spines on joint 5. 

Remarks :  
I do not hesitate to include the female from St. 

601 in this species, as it seems closer to the type 
specimen than the two other males from the type 
locality. Unfortunately, no males are available from 
St. 601 ; a comparison between the male pleopods 
could therefore not be made. 

Intestine contents are recorded in Table 17 (p. 240). 

D i s t r ibu t ion :  
Known from both sides of the Pacific Ocean (off 

Costa Rica in the East and in the Tasman Sea in 
the Southwest), at 3570 and 4400 m depth and c. 
1-2°C. 

are also a few additional spines in the spine-row. 
Pavopsuvus pellueidus (Beddard, 1885) 

In male 3 (which was not dissected) the movable 
(PI. X G ;  Text-figs. 116-1 17) 

lacinia is seen from above in Fig. 113 h. The keel 
(from z) on the ventral side is much higher so that Euvycope pellucida Beddard, 1885, p. 920; BEDDARD 
(z) is not a real tooth but the posterior corner of 1886b, p. 71, pl. XIV, 1-4. 
this keel; the anterior corner of the keel is curved 
towards the small central tooth, the onlyone of the Add i t iona l  descr ip t ion  of male  holo type:  
three in the holotype still remaining. Maxilliped in Head (Pl. X G) having dorsally a seam on each 
male 2 (not dissected in male 3) with 15-16 coup- side which meet as a subacute projection between 
ling hooks (14 in the holotype) and joint 4 very the antennulae. On top of the head a pair of low 
broad distally, thus being triangular in shape (in- convexities. The hind margin of the head a little 
stead of almost oval) and about four-fifths as broad concave medianly and with a thickened rim. 
as long. Peveoizites 1-4. Prn. 1 is a little longer in the 

T h e  f e m a1 e f r o m  St. 6 0 1 is the best preserved middle than further laterally, where its front margin 
specimen. Its general shape is shown on P1. XI E-J. is concave, as described by BEDDARD. Prns. 2 and 
A very careful comparison showed a remarkable 3 shortest rnedianly and not particularly saddle- 
resemblance with the holotype, when the great dis- shaped. Prn. 4 a little longer than 2 and 3 together. 
tance between the localities is taken into considera- Peveonites 5-7 totally fused with each other; ven- 
tion. Only the following few differences were found: trally, it is impossible to see any separation between 

Pereonite 5-7 (PI. XI G-J) a little different from the segments - such as indicated on BEDDARD'S fig. 
the type, but very similar to those segments in l (pl. XIV). 
males 2 and 3. - Joint 3 of antennula shorter Pleon consists of the huge pleotelson and in 
than in the type, but longer than in the other two front of it only one additional pleonite - not two 
males. The proximal 5-6 joints of the flagellum as claimed by BEDDARD; what he calls a ridge on 
(beyond the unjointed section) somewhat longer. - the anterior margin of the abdominal shield is actu- 
Shape of left mandible is between the type and ally the anterior pleonite. This continues as a nar- 
males 2 and 3. The teeth of the incisive part a row ring down to just off the insertion of pereopods 
little more truncate. Instead of the type's three VII where it disappears and is, thus, invisible ven- 
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Fig. 116. Pavopsurus pellucidus (Beddard), 3 holotype; a, 
joints 1-2 of right antennula; b, apex of left mandible; 

c, apex of right md.; d-e, epipod and palp of maxilliped. 

trally. Pleotelson approximately as shown in BED- 
DARD'S fig. 1. Its original width impossible to ascer- 
tain with accuracy, but it is one-eighth longer than 
high when viewed from the side. Vertical distance 
from dorsal side down to upper margin of branchial 
cavity a little more than half the total height. 

Antennula has only joints 1 and 2 preserved on 
the right side. My Fig. 116a shows that joint 2 is 
inserted much more distally on joint 1 than indi- 
cated in BEDDARD'S fig. 3, and that joint 1 is less 
than 1.5 times longer than broad. Joint 2 is also 
considerably stronger (shaped almost as in gigan- 
teus) and with one long seta on the inner margin; 
it is not known whether there was originally a circu- 
lar row of setae similar to that in the other species. 

Antenna directed somewhat backwards, due to 
the anterior side of joint 2 being much longer than 
the posterior one. Squama small and triangular. 

Labvum exactly as in giganteus (Fig. 112c). 
Mandibles in general shape comparable to gigan- 

teus, but incisive part of left mandible having seven 
large, rounded teeth of approximately equal size, 
forming one-third of a circle round the movable la- 
cinia (1 16b). This is triangular when seen from the 
end, with an inner (posterior), very sharp and partly 
crenellated margin and an outer (anterior) part with 
three or four teeth. 

Right mandible also has seven teeth, but the dor- 
sal-posterior one (p in Fig. 116c) is extended to a 
long and straight, sharp edge and the three ventral 
teeth are much smaller than the three anterior ones. 
Without dissection the spine-row could not be 
studied in detail; the spines are seta-like as in the 
other species. 

Labium and maxilla as in giganteus, i. e. the latter 
with a very broad inner lobe, thus not at all as in 

Euvycope sausi, as stated by BEDDARD. - Maxillula 
as in B. nybelini. 

Maxilliped almost as in giganteus. Endite curved 
somewhat inwards and furnished distally with the 
row of spines and the fine hairs mentioned by BED- 
DARD, but on the inner corner there are two teeth 
only. The palp (Fig. 116e) is copied from the one 
mounted on a slide and it undoubtedly belongs to 
this species. It  differs from that of giganteus in 
having joint 4 still larger, with the outer, distal cor- 
ner strongly projecting, and in being furnished with 
four spines on joint 5; there are also fewer setae, 
some of which are feathered. Epipod (1 16 d) dia- 
mond-shaped and not reaching as far as joint 2 of 
the palp. 

Peveopods completely missing, except for the basi- 
podites. The relative length and width of these 
joints are given on p. 174. 

Pleopods 1 (117a) broadest at base and almost 
regularly triangula~, with outer margins slightly con- 
cave, one and a half times longer than broad, and 
with setae ventrally along the inner margins. Their 
distal ends bent upwards (dorsally) at an angle of 
more than 90" (1 17c) and also bent somewhat apart 
from each other, terminating in two flattened, drop- 
shaped plates (1 17 b), which are quite different from 
anything found in the other species of this subfamily. 
Dorsal keel on each pleopod for the attachment to 
pleopods 2 rather like that in giganteus (Fig. 1 15 b). 

Pleopod 2 (1 17 d) large, transparent, and some- 

Fig. 117. Paropsuruspellucidus (Beddard); a-c, male pleopods 
1 from outside and apex from inside andfromtheright margin; 
d, approximate shape of pleopod 2; e, copulatory organ; f, 
apex of stylet in side view; g, approximate shape of pleopod 3. 



what diamond-shaped, with rounded corners and 
straight inner margin. Copulatory organ very small, 
only one-fourth of the length of the sympod. Stylet 
(1 17e) extremely strong and with the outer end bent 
at a right angle (1 17f). 

Pleopod 3 (L17g) with inner branch circular and 
outer branch 2-jointed, very broad, and with many 
setae distally. 

Uvopods have probably been present. Contrary 
to BEDDARD'S statement there are two small scars 
in exactly the same place where similar scars are 
found in B. nybelini and where the small uropods 
are inserted in giganteus. 

Size: 45 mm long (according to BEDDARD). 

R e m a r k s :  
P. pellucidus differs from giganteus in the follow- 

ing respects: Left mandible has seven teeth in a 
semi-circle instead of six arranged in an angle, and 
rather different movable lacinia; right mandible 
with three anterior and three ventral teeth (besides 
the large, posterior one) instead of four anterior 
and no ventral teeth; joint 4 of palp of maxilliped 
and male pleopods differently shaped - cf. the key 
p. 171. 

Occur rence :  
Off New Guinea (2"33 'S, 144"04 'E), 1957 m, 

2.4"C. 

Munnopsini Hansen, 1916, p. 152. 

The establisment of two new species and a review 
of most of the known species (see below) have called 
for the following 

Desc r ip t ion :  
Body rather oblong. Head free, eyes absent. First 

four pereonites - and in particular, almost always 
the third - somewhat or often very much broader 
than pereonites 5-7 and pleon, which are fused with 
each other. Coxae rounded, visible from above. 

Antennulae dorsal, with joint 1 plate-shaped; fla- 
gellum with many joints. Antennae with fifth and 
sixth joints of the peduncle enormously elongated; 
squama small, more or less distinct. Mandibles with 
distal parts well developed or much reduced, niolar 
process either slender conical, reduced or missing; 
palp well developed, reduced or missing. Inner en- 
dite of maxillulae and maxillae with one strong seta 
besides the ordinary fine ones. Joints 2 and 3 of palp 

of maxillipeds very broad, joints 4 and 5 much 
smaller. 

Pereopod I slender or strong, prehensile; basis 
and ischium long, and in particular merus and car- 
pus with strong setae or spines. Prp. I1 similar, but 
longer, more slender, and with dactylus much lon- 
ger. Prps. I11 and IV differ greatly from the two 
preceding legs in having very short basis and ischi- 
um; the enormous length sf  these legs is due to the 
extremely elongated carpus and propodus. Prps. V- 
VII natatory, carpus and propodus a little or greatly 
expanded, with marginal setae; dactylus missing. 
Male pleopods 1 broader distally than close to the 
proximal end; plps. 2 with a partial or almost total 
fusion along the median line. Uropods terminal or 
a little ventral, uniramous, 2-jointed, slender. 

Diagnosis:  
Body in two sections, pereonites 1-4 being some- 

what or even much broader than p r y .  5-7 and 
pleon, which are fused with e a ~ h  other. Antennulae 
dorsal, with joint 1 plate-shaped and with multi- 
jointed flagellum. Antennae much longer than body. 
Pereopods I and I1 mote or less prehensile, with 
long basis and ischium; prps. I11 and IV with these 
joints very short, but with carpus and propodus 
enor~nously elongated. Prps. V-VIP natatory, dac- 
tylus missing. Male pleopods 2 more or less fused 
together. Uropods uniuamous, 2-jointed, slender. 

Remarks :  
This easily distinguishable family is based on 

Munnopsis typica described by M.SARS (1861). In 
1905 TATTERSALL added the genus Munnopsoides, to 
which he referred Munnopsis australis Beddard and 
the new species M. Bedn'ardi. Finally, HANSEN (1 9 16) 
described two genera, Pavamunnopsis and Pseudo- 
mltnnopsis and transferred beddardi to the latter. 
These four genera have been adopted by all later 
authors. 

The division was primarily based on the following 
features: (1) Width of pereonites 5-7 in reiation to 
1-4. (2) Pereonites 5-7 and pleon fused or movable. 
(3) Development of distal part of mandible and 
presence or absence of palp. (4) Width of distal 
joints of pe~eopods I and V-VII and presence of 
setae on the latter. (5) Shape of male pleopods 1. 
(6) Independent, or partial or almost total fusion of 
male plps. 2. (7) Length of uropods. 

Both the study of the two new species of Mun- 
nopsidae in the Galathea collection and a thorough 
examination of available material of known species 



have, however, convinced me that several of these 
features are completely erroneous or quite useless 
on the generic level. Of the above-named features 
this applies to the following: 

(2) Movab le  o r  fused  pereoni tes  5-7 a n d  
pleon. I am not of the opinioll that these segments 
are really movable in Pavamunnopsis, as originally 
claimed by HANSEN (1916, p. 153) and adopted by 
later writers. No doubt the dorsal incisions be- 
tween pereonite 7 and pleon and especially between 
prns. 5 and 6, and 6 and 7 are considerably deeper 
and more conspicuous in P. oceanica (Tattersall) 
than in any of the three other species studied by 
HANSEN: M ,  typica, M. eximius Hansen and Ps. 
beddavdi. However, in one of the species re-described 
below, M. lorzgivemis Richardson, these incisions 
are at least as deep as in P. oceanica. What is more 
important, neither in P. oceanica, nor in M. longi- 
remis has the slightest trace of a ventral incision 
between the four segments in questioil been found. 
This must indicate that they are fused, but the ori- 
ginal division in separate segments is still more con- 
spicuous dorsally than in other species of the family. 
It  goes without saying that a significant segmenta- 
tion was found also on the ventral side between 
pereonites 1-4 and prns. 4 and 5 in all species, in- 
cluding oceanica and longivemis. Regarding males 
(or females) of tyaica in this Museum, I have been 
unable to find any ventral incisions bctween the 
three posterior segments of the body corresponding 
to those indicated by G. 0. SARS (1899, pl. 58). 

(5) Shape  of  male  p l eopods  1. According to 
HANSEN (1916, p. 156) the genus Munnopsis (with 
the sole species M. typica), is well characterized by 
the shape of male pleopods 1 which are "modera- 
tely broad, feebly broader beyond the middle and 
then tapering considerably to the end." Thus, they 
differ from all other species where the first pleopods 
are much more elongated and twice as broad across 
the distal half as across the narrowest part close to 
the proximal end. However, as explained in detail 
below (p. 188), the first pleopods in typica have been 
found to vary considerably in shape. In males from 

feature of great morphological interest. HANSEN 
based his new genus Pseudomunnopsis mainly on 
the fact that Ps. beddavdi had the second pleopods 
almost totally fused, whereas in Munnopsis and 
Munnopsoides they were quite independent. He re- 
ferred australis (Beddard) and his own species exi- 
mius to Munnopsoides, but of the former species 
only the female was known. Males of austvalis were, 
however, later described and figured by MONOD 
(1926, p. 26). According to his figure of the second 
pleopods (fig. 20C) they are fused almost half way 
along the median line. He does not, however, make 
mention of this fact, neither by including it in the 
differences he finds between his own specimens and 
eximius or by discussing the validity of the genus 
Munnopsoides. 

I have now found that in addition to oceanica, 
beddavdi, and austvalis the male pleopods 2 are also 
partly fused in typica, eximius, latifuons, longiuemis, 
probably gvacilis, and in the new species bathyalis. 

This probably means that they are more 01 less 
fused in all species of Munnopsidae. 

The remaining features listed above, and some 
others of possible generic value are compared in 
Table 9.l It  appears that although the new species 
muizdibulavis is, with regard to the shape of the man- 
dibles, intermediate between M. typica and the spe- 
cies of Pavamunnopsis (spinijev, longicovtzis, and 
oceanica), these latter species are still rather well 
separated from all of the remaining ones. This is 
particularly evident in (1) the shape of the molar 
process and the total lack of a crest, (2) the very 
slender pereopods I, (3) the unique shape of the 
carpus of prps. V-VII, and (4) the great width of 
this joint compared to that of the propodus. These 
features fully justify the retension of the genus Pava- 
munnopsis. However, in my opinion, neither Mun- 
nopsoides nor Pseudomunnopsis can be retained fur- 
ther, partly on account of the lack of separating 
characters such as shape of male pleopods 1 and 
independence 01 fusion of plps. 2 and partly since 
two of the three species described below link these 
two genera with each other and with Mulznopsis in 

e.g. Greenland, their general shape is much closer various other respects: - - 
to that of other 'pecies of the thall to that 

1. It  has been endeavoured in the table to arrange the species 
described H*NsEN and figured G. @. SARS of Munnopsis according to increased reduction of the man- 
(1899, pl. 58). dibles. A natural succession could, however, not be obtain- 

(6) I n d e p e n d e n c e 0 r p a r  t i  a 1 f u s i 0 n 0 f m a 1 e ed, since the presence of a movable lacinia often occurred 

1 op d 2. ~h~ partial fusion of the second plea- together with absence of palp and vice versa. This arran- 
gement also meant that bathyalis, with its greatly reduced pods in Paramunnopsis oceanica' and the 'lmost 
mandibles, had to be separated from grariiis which has 

total fusion in Pseudomunnopsis beddardf was tor- only partly reduced mandibles, but which is otherwise 
rectly considered by HAKSEN (1916, p. 10) to be a closely related to bathyalis. 
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Table 9. Separating characters of genera and species of Munnopsidae. 

. . . . . . . . . . . . . . . . .  Max. 

. . . . . . . . . . . . . . . . .  
? ? 

9 Width of prn. 5 :  width of broadest prn.l ? ?  
Body: . . . . . . . . . . . . . . . . .  8 Width of prn. 5 : w~dth  of broadest prn.' ? 4:5 

Min. . . . . . . . . . . . . . . . . .  ? 2:3 

Number of teeth on inc~s~ve part . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  >4 >4 

Movable lacinia well developed (m), fairly well developed (V), reduced (C]) or 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  absen t (0 )  a B 

Spine-row well developed (Ill), reduced (I) or absent ( 0 )  . . . . . . . . . . . . . . .  j l j  111 Mandibles : 
Molar process conical (A), reduced (A) or absent ( 0 )  . . . . . . . . . . . . . . . . . .  A A 
Crest on dorsal part of main body developed (m), reduced (E) or  absent ( 0 )  . ? ? 

. . . . . . . . . . . . . . . . . . . .  I Palp with three joints (3), reduced (1) or absent (0) 3 3 

Joint 3 of palp twisted (S), straight (I) or absent ( 0 )  . . . . . . . . . . . . . . . . . . .  S S 

Maxilliped: Joint 2 of palp narrower than (I), equal to (11) or  broader than (m) the basipod 

Prp. I :  Width of carpus : length of carpus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1:10 1:7 

\ Width of carpus : length of carpus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1:2 1:2 
Prps. V-VII : 1 Shape of carpus and propodus equal ( 0  0 )  or different (0 0 )  . . . . . . . . . . . .  0 @ 0 0 

. . .  
{ 

Body of copulatory organ small (tp), slender (I), medium ( 0 )  or thick ( 0 )  ? ? 
$ plps. 2: 

Stylet short (-1, long (-) or very long (-1. . . . . . . . . . . . . . . . . . . . . . . . . . .  ? ? 

Uropods: 1/10, 117, 112 of pleon,' as long as (111) or longer than pleon (> 111) . . . . . . .  > 111 >1/1 
Size : Maxim~~m length (in mm)2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4 

Occurrence: Pelagic (El) or benthic (m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n CII 

1. Usually pereonite 3. 
2. Exclusive of postero-lateral spines. 



(a) M. longivemis resembles Mulznopsis in shape 
of body, in presence of palp on mandibles, and in 
great length of uropods, but agrees with Munnop- 
soides and Pseudomunnopsis in absence of movable 
lacinia (reduced in the two genera) and with Pseudo- 
munnopsis in the male copulatory organ being small 
and its stylet short. 

(b) M. bathyalis is also in agreement with Mun- 
nopsis in shape of body and length of uropods, but 
the mandibles are like those in Mu~znopsoides and 
Pseudomunnopsis. 

Finally, MONOD has shown (1. c.) that carpus of 
pereopod I is actually quite strong in australis - 
which was referred to Munnopsoides; it is the1 efole 
quite different from the very slender carpus in exi- 
mius, the other species of this genus. 

The only somewhat aberrant species is M ,  nzan- 
dibularis n. sp. which has rather unique mandibles. 
Unfortunately, no males are known, and the shape 
of the mandibles do not seem, to me, ample justifi- 
cation for the erection of a new genus for this spe- 
cies. 

Thus, apart from the three species belonging to 
Paramunnopsis, all the remaining ten species of the 

family must be referred to one genus, viz. Munnopsis. 
It is interesting to find that the three species of 

Pavamunnopsis are undoubtedly pelagic, whereas 
those of the remaining species, which are known in 
several specimens, all seem to be benthic. The for- 
mer have exclusively or often been taken in nets 
which never touched bottom, but none of the latter 
were ever captured in this type of gear. According 
to HULT (1941, p. 129) M. typica is definitely benthic. 
The fact that this species, as well as lorzgivemis, exi- 
mius, bat/zyalis and heddavdi, have been taken in 
numbers ranging from six to twenty specimens in 
one single haul with a small bottom trawl, certainly 
makes it much more likely that they were captured 
on or near the bottom rather than procured pelagic- 
ally. In the intestine contents of a specimen of 
beddardi (Ingolf St. 36, Davis Strait, 2700 m) and of 
a specimen of 1atifr.ons (Albatross St. 4919, E. China 
Sea, 800 m), two sponge spicules were found in the 
first, and many in the second, indicating that both 
are benthic (cf. Table 17, p. 240). The presence of a 
molar process in the mandibles of the three species 
of Pavamun?zopsis may also indicate difference in 
choice of food (cf. discussion p. 245). 

Key tco the genera and species of Munnopsidae 

1. Carpus of pereopod 1 at least seven times longer than broad, Carpus of prps. V-VIII about half 
as broad as long, almost triangular and much broader than propodus. Mandible with at least 
four teeth in the incisive part and molar process slender, conical. . . . . . . . . . . . . .  Pararnunnopsis 2 

1 .  Carpus of prp. I at most six times longer than broad. Carpus of prps. V-VII at least four times 
as long as broad, more or less oval and about as broad as propodus. Incisive part with at most 
three teeth and molar process greatly reduced or missing . . . . . . . . . . . . . . . . . . . . . . . .  Munnopsis 4 

2. Body without lateral and dorsal spines or processes. Peduncle of antennulae much longer than 
body. Joint 2 of palp of maxilliped broader than basipodite. . . . . .  P. oceanica (Tattersall, 1905) 

2. Body with lateral and dorsal spines or processes. Peduncle of antennulae about half as long as 
body. Joint 2 of palp of mxp. narrower than basipodite.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

3. No dorsal spines. Pereonite 6 and pleon with one and three lateral processes respectively. Joint 
1 of uropods half as long as pleotelson. . . . . . . . . . . . . . . . . . . . . . . .  P. lo~zgicornis (Hansen, 1895) 

3. Dorsal spines on prns. 5-7 and pleon. No lateral process on prn. 6. Joint 1 of uropods about as 
long as pleotelson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P. spinifev (Vanhoffen, 19 14) 

4. Postero-lateral corners of pleotelson with distinct spine-shaped processes. Mandibular palp al- 
most always present.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

4. Postero-lateral corners of pleotelson with at most a sharp angle. Md. palp rarely present.. . . . . .  7 
5. Md. palp with two short joints only. A reduced movable lacinia on left 

md.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M. tnclndibttluris n. sp. (p. 203) 
5. Md. palp with three joints. No movable lacinia present. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
6. Carpus of prp. I as long as or longer than ischium. Uropods inserted close to the postero-lateral 

spines. Inner lobes of male pleopods 1 longer than the distance between the postero-lateral 
corners of the pleopods.. . . . . . . . . . . . . . . . . . . . . . . . . .  M. longivemis Richardson, 1912b (p. 195) 

6. Carpus of prp. I shorter than ischium. Uropods inserted half way between the median projection 



and the postero-lateral spines. Inner lobes of male plps. 1 shorter than the distance between 
the postero-lateral corners of the pleopods. . . . . . . . . . . . . . .  M. latifvons Beddard, 1885 (p. 191) 

7. Frontal margin of head with a row of stiff setae. Male plps. 2 fused three-fourths along the 
median line; stylet not reaching beyond the sympod. . . . .  M. beddardi (Tattersall, 1905) (p. 188) 

7. Frontal margin without setae. Male plps. 2 at most fused half way along the median line; stylet 
reachingbeyondthe sympod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

8. Md. palp present. Spine-row with several spines . . . . . . . . . . . . .  M. typica M .  Sars, 1861 (p. 188) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8. Md. palp absent. Spine-"row" with at most one spine. 9 

9. Maximum width of prn. 5 more than half the width of prn. 3. Length of uropods more than half 
the maximum width of pleotelson.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

9. Maximum width of prn. 5 less than half the width of prn. 3. Length of uropods less than half 
the maximum width of pleotelson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

10. Pleotelson evenly rounded posteriorly. One dorsal projection on prn. 5, two on each of prns. 6 
and 7. Joints of uropods of almost equal length.. . . . . . . . . . . . . . . . . .  M ,  bathyalis n. sp. (p. 200) 

10. Pleotelson with two short projections posteriorly. No dorsal projections on prns. 5-7. First joint 
of uropods 1.5 times as long as second. . . . . . . . . . . . . . . . . . . .  M. gvacilis Beddard 1885 (p. 199) 

11. Carpus of prp. I about six times longer than broad. Basis of prp. I1 a little shorter than ischium. 
Uropods only one-tenth as long as pleotelson . . . . . . . . . . . .  M. eximius (Hansen, 1916) (p. 188) 

l i .  Carpus of prp. i three times longer than broad. Basis of prp. 11 one-fifth longer than ischium. 
Uropods about one-seventh of pleotelson . . . . . . . . . . . . . . . .  M. austvalis Beddard, 1885 (p. 190) 

Genus Pavamunnopsis Hansen, 19 16 

Paramunnopsis Hansen, 19 16, p. 154 ; GURJANOVA 
1933 b, p. 425. 

Diagnos is :  
Pereonites 1-4 not much broader than prns. 5-7 

and pleon. Mandibles with at least four teeth in the 
incisive part, well developed movable lacinia and 
spine-row, a long and slender, conical molar pro- 
cess, no crest on the upper side, and a 3-jointed palp 
with third joint bent and twisted. Carpus of pereo- 
pod I at least seven times longer than broad. Car- 
pus of pereopods V-VII about half as broad as long, 
almost triangular and much broader than propodus. 
Uropods at least as long as pleon. 

Genus iMIlnnopsis M. Sars, 1861 

Munnopsis M. Sars, 1861, p. 84; BEDDARD 1886 b, 
p. 51 ; G. 0 .  SARS 1899, p. 132; VANHOFFEN 1914, 
p. 581 ; HANSEN 1916, p. 156; GURJANOVA 1933 b, 
p. 425; 1936, p. 64. 

Munnopsoides Tattersall, 1905, p. 25 ; HANSEN 19 16, 
p. 158; GURJANOVA 1933b, p. 426. 

Pseudomunnopsis Hansen, 19 16, p. 160; GURJANOVA 
1933b, p. 426. 

The reasons for the rejection of the genera Mun- 
nopsoides and Pseudomunnopsis are given above. 

Diagnos is :  
Pereonites 1-4 usually much broader than prns. 

5-7 and pleon. Mandibles with at most three teeth 
in the incisive part, spine-row and molar process 
reduced or absent, and a vestigial crest present on 
the upper side, near the base. Carpus of pereopod I 
generally only two or three times longer than broad. 
Carpus of pereopods V-VII at least four times lon- 
ger than broad, more or less oval, and about as 
broad as propodus. 

Mater ia l :  
Xn order to revise as many of the species of Nun- 

nopsis as possible I received on loan, through Dr. 
A.CAPART of the Royal Ii~stitute in Brussels, two 
males of M. australis, and through Dr. T. E.Bow- 
MAN of the U. S. National Museum in Washington, 
the Albatvoss material of M .  latifvons and some spec- 
imens identified as Muiznopsis sp. by RICHARDSON 
(1909).l In addition, DI.BOWMAN compared Gala- 
thea specimens of M. longiremis with the holotype. 
Of the Challenger material of M. australis, gvacilis, 
and latijions only the holotypes are known, and 
these could not be borrowed from the British Mu- 
seum. Therefore, Dr. I.GORDON very kindly an- 
swered a number of questions and made some 
drawings at my request. However, at a later date 
I found an opportunity to visit the Museum myself 
and to study the three types in detail. 
1. These have been referred to Munneurycope murrayi (p. 157). 



pl. 58 of the first pleopods and the left pleopod 
Munnopsis beddavdi (Tattersall, 1905), M. eximius 

2 leaves no doubt that he considers the latter to 
(Hansen, 1916), and M. typica M. Sars, 1861 

be totally separated from the right one. Finally, 
(Text-figs. 1 18-1 19) 

HANSEN (1 9 16) states (pp. 153 and 156) that "second 
For various reasons I have examined material of pair of pleopods (are) free to the base" in M. typica. 
these three species in this Museum and have found - It was therefore quite remarkable to find in all 
omissions or errors in earlier descriptions or illu- examined specimens of this species a distinct fusion 
strations in the following examples: (I) Presence of of the second pleopods near the base, almost as pro- 
crest on mandibles in all three species; (2) partial nounced as in P. oceanica. In Fig. 119e-f, the right 
fusion of pleopods 2 in the two latter; (3) number pleopods 2 and part of the left can be seen in spec- 
of joints in antennula of eximius; (4) shape of pleo- imens from East Greenland and the Skagerrak. 
pods 1 in typica; (5) setae on the head in beddavdi. Fusion occurs in both cases, but is greater in the 

(1) Crest  on upper side of mandibles. A Greenland specimen. In addition, the sympod is a 
reduced crest was found in the three above-named little broader distally, and the copulatory organ is 
species. In beddavdi and eximius (Fig. 11 8 a-b) it is considerably smaller and more slender than in the 
somewhat similar to that in mandibulavis (Fig. 136e) Skagerrak specimen. The exopods are equal. 
and longiremis (126c), but much smaller. In typica (b) M. eximius. In his description (1916, p. 158) 
the crest has been transformed into a projecting, HANSEN wrote: "Second pair of pleopods quite in- 
subacute, slightiy upward-turning process which dependent to the base ...," as is also shown in his 
gives the mandible a subtriangular appearance when fig. 2n (pl. XIV). I have dissected one of the undis- 
seen from outside, as in Fig. 118 c (cf. HAWSEN 1887, sected males from Ingolf St. 36 and found pleopods 
fig. 2a, pl. XX). It is interesting to observe that in 2 (Fig. 119g) fused to the same degree as in the 
typica a strongly reduced crest is combined with East Greenland specimen of typica. The inner mar- 
two teeth in the incisive part, a well developed mov- gin of the sympod proved to be slightly concave, 
able lacinia, and a 3-jointed palp. But in mandibu- the two lateral margins being thus rather parallel, 
lavis and longirewzis a well developed crest is found and the whole sympod narr0wer.l The tip of the 
together with a 1-toothed incisive part, a reduced exopod protrudes. 
(mandibulavis) or absent movable lacinia (longire- (3) Number of joints  in  an tennu la  of M. 
mis), and a reduced, 2-jointed palp (mandibulavis). eximius. HANSEN'S fig. 2f (pl. XIV) shows only 

(2) Par t ia l  fusion of pleopods 2. three joints in the peduncle. In actual fact, the usual 
(a) M. typica. In his otherwise excellent descrip- four joints in both sexes are present, joint 3 in fig. 

tion of this species M. SARS (1868, p. 305) expressly 2f being divided into two joints of which the prox- 
states (translated from the Norwegian): "The male imal is the longer. 
operculum consists of three, throughout their total (4) Shape of pleop ods 1 in  M. typica. G. 0. 
length, totally separated pieces," and his fig. 107 SARS (1899, pl. 58) figured the first pair of pleopods 
(pl. VI) shows a single (left) pleopod 2. In his addi- in the male as being considerably broader than in 
tional description of typica, HANSEN (1887) does not any other species and with almost parallel margins. 
mention the pleopods; neither does G.O. SARS de- HANSEN later (1. c., p. 156) used i. a., this feature to 
scribe them in his monograph but his illustration on separate Munnopsis from Munnopsoides and Pseudo- 

munnopsis. 
While examining specimens of typica from East 

Greenland (Godthaab St. 84, Dustnfjord, 24 m 
depth), I discovered that the pleopods were as illu- 
strated in Fig. 118c, i.e. very nearly twice as wide 
in the distal half as they are near the proximal end 
- in other words exactly the same as in the other 
species. It should be mentioned that a similar slen- 

OZmm, 
derness, but a not quite so pronounced differensc 

, 02mm , 
, 0 2 ~ ~  , in width in the proximal and distal parts, appeare 

Fig. 118. Left mandible seen from outside; a, Munnopsis 1. The actual pleopod drawn by HANSEN has been examined; 
beddardi (Tattersall), 9 ; b, M. eximius (Hansen), 9 ; it is almost the same as m my Fig. 119 g, although the outer 

c, M. typica M. Sars, 9. margin is slightly more convex. 
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Fig. 119. a-b and e, Murznopsis typica from the 
Skagerrak; c-d and f, M. typica from East Green- 
land; g, M. exirnzus; a and c, male pleopods 1 
from the ~ e n t r a l  slde; b and d, apex from the 
dorsal slde; e-g, right pleopod 2 and base of left. 

i mi ,  

OSmLL 3 
O S m m  , 

-0rnm- 7 

from M. SARS' old drawing (1868, pl. VI, 108), and (5) Se tae  on the  head  in  M. beddavdi. A 
he describes the pleopods as "narrow, almost spear- considerable variation was found in this feature. 
head-shaped". In order to make a comparison, I The single male from Ingolf St. 36 (Davis Strait) 
dissected a male from the Skagerrak (Thov St. 297 had only the row of stiff setae at the base of the 
(1904), 29 sea-miles N. t. W. of the Scaw Lightship, epistome, as mentioned by TATTERSALL and HANSEN 
310 m depth); this locality is rather close to the (but not by BARNARD 1920), while all four specimens 
Oslo Fjord where G. 0. SARS' material originated. from Thor St. 99 (SW of the Faroes) had setae - as 
The pleopods (1 19a) are quite close to those figured long as those in the front row - all over the upper 
by G. 0. SARS (pl. 58). In spite of the remarkable part of the head. In a juvenile, a male and a female 
disparity in general shape, the distal ends are almost they were rather scattered,l but in another female 
exactly equal (1 19 b, d). The slight differences in the they were so plentiful that the actual row of setae 
second pleopods were pointed out above. was indistinguishable. 

In addition, the Greenland specimens have true 
spines on the head and on pereonites 6 and 7 and Of the Ingolf material of eximius from St. 36, the 
pleon - in place of the rounded processes found in well-preserved female described and figured by HAN- 
the Skagerrak material. Apart from this feature, and SEN (p. 159, pl. XIV, 2 a-2 h) has been chosen as 
the differences in pleopods 1 and 2, no other diverse lectotype; all the drawn mouthparts and appendages 
characters were found. are still kept (in alcohol). The dissected male and 

Although all other species of Munnopsis which the figured appendages (pl. XIV, 2i-2w) have also 
I have studied had a 2-jointed exopod on pleopod 3, been transferred to the type collection. 
an examination of many specimens of typica showed Intestine contents of beddavdi are recorded in 
that M. SARS (1868, pl.VII,134) and G. O.SARS (1899, Table 17, p. 240. 
pl. 58) are in drawing the e x O ~ O d  in that 1. This female is figured by HANSEN (1. c., pl. XIV, 3b) with 
species with one joint only. the head devoid of setae, except for the anterlor row. 
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Fig. 120. Muntzopsis australis Beddard; a-b and d, 
$2 holotype; c, 6 No. 656 from the Belgica Exp.; a, 
anterior two-thirds of body, drawn by Dr. I. GORDON 
(x, base of antenna); b, left pereopod J ;  c-d, prp. V, 
VI or VII. 

Munnopsis australis Beddard, 1885 
(PI. XI1 A-B; Text-fig. 120) 

Munnopsis australis Beddard, 1885, p. 914 ; BEDDARD 
1886 b, p. 53, pl. XIII, 1-1 1. 

Munnopsoides australis (Beddard), TATTERSALL 1905, 
p. 25; MONOD 1926, p. 25, figs. 19-22. 

In London, the two males of the Belgica material 
(MONOD, 1 .  c.) were compared with the female holo- 
type and only specimen from the Challenger. All 
material is, unfortunately, mounted on slides and 
not in a very good condition. As a supplement to 
BEDDARD'S and MONOD'S studies I shall give the fol- 
lowing 

Add i t iona l  desc r ip t ion :  
Peveonites 1-4. The original shape of prns. 1-2 is 

difficult to ascertain; according to BEDDARD'S draw- 
ing (pl. XIII, l), the recent photograph of the type 
(Pl. XI1 A) and Fig. 120a, they are distinctly V- 
shaped, but may have become so when mounted on 
the slide (the specimen was already mounted when 
BEDDARD described it). It is probably true that prn. 
1 was always only about half as long in the middle 
as it was laterally. A slide of one of the Belgica 
males (PI. XI1 B) shows prn. 2 with a straight ante- 
rior and a rather convex posterior margin. I11 the 
female (120a), prns. 2 and 3 seem to be equally 
broad, while in the male, prn. 3 is definitely the 
broadest. It should be noted that great differences 
in the shape of prns. 1-4 in the two sexes are found 
in several other species, e. g. M. bathyalis n. sp. (Pl. 

XI11 B, D), The median keel shown in BEDDARD'S 
fig. 1 does most decidedly not seem to be present 
in the holotype. 

Pereonites 5-7 and pleon are so closely fused in 
both the female holotype and the two males that it 
was impossible to distinguish any separations, except 
a very faint one between prn. 7 and pleon in one of 
the males. Thus, the mutual length of prns. 5-7 
could not be established. It is almost certain that the 
separations in B~UDAKU'S fig. 1 are incorrect; ihey 
are probably comparable to e. g. bathyalis (Fig. 130 a). 
In the female, prns. 5-7 and pleon are very elongated, 
being almost five times longer than broad, whereas 
in the males they are less than four times longer 
than broad, and in pleon, comparatively narrower. 
There is no terminal process on pleotelson of the 
female as figured by BEDDARD. 

Antennula and antenna. The actual shape of joint 
I of the female antennula could not be made out, 
since it was seen from the edge. Joints 2-4 of the 
peduncle are much the same as in the male. There 
is no doubt that the very long joint 5 of the antenna 
is bent and broken, and thus, does not consist of 
one long and one short joint as shown in BEDDARD'S 
fig. 3. Additionally, it it less wide at the distal end 
than in his figure. 

Mandibles of the female are in general shape as 
those of the male (MONOD'S fig. 20 E), but it was 
impossible to see a movable lacinia. It would appear 
that a knob similar to that in eximius (Fig. 1 I8b) 
is present. 

Maxillipeds of the female are difficult to see, but 
seem very close to MONOD'S fig. 19 F (thus differing 



considerably from BEDDARD'S fig. 9). - The remai- Munmopsis Zatijkons Beddard, 1885 
ning mouthparts of the males are also in accordance (PI. XI1 C-E; Text-figs. 121-124) 
with MONOD'S figures; those of the female could not 
be seen. 

Pereopod I of the female (Fig. 120 b) very similar 
to that of the male. MONOD has pointed out the 
misprints in BEDDARD'S text; line 20 from below 
(p. 55) should read: "The first appendage is dis- 
played in fig. 4; the second pair of appendages are 
more slender than the first . . ." 

Pereopod 11 of the female almost as in BEDDARD'S 
fig. 5, but carpus is somewhat more slender, being 
almost six times longer than broad. Although 
MONOD'S fig. 22 shows carpus in the male prp. I1 
as being too slender, it is nevertheless more elon- 
gated in the male, being seven times longer than 
broad. The two succeeding pairs of legs are lost in 
all specimens. 

Pereopods V- VII of the femaie have carpus and 
propodus according to my Fig. 120d, i. e. propodus is 
more than half as long as carpus. In the males (120c) 
propodus is less than half as long as carpus and the 
latter is also more slender. In both sexes propodus 
lacks setae along most of the anterior margin as well 
as along the proximal part of the posterior margin. 
The total length of each of the prps. V-VII is, in 
the female, somewhat less than that of prns. 5-7 + 
pleon, while in the males they are slightly longer. 

Male pleopods exactly as in MONOD'S fig. 20 A-C. 
- Length of uropods in both sexes between half and 
one-third the width of pleon, The two joints are of 
equal length, the first about twice as broad as the 
second, 

R e m a r k s :  
This species is very close to M. eximius. A careful 

comparison of the type specimens showed that it 
differs from eximius in the following respects: (1) 
Carpus of pereopod I considerably stronger and 
with fewer but longer setae; (2) basis of prp. 11 
longer than ischium; (3) distal end of male pleopods 
1 quite truncate; (4) uropods comparatively longer. 
Several features could not be compared due to the 
rather poor state of preservation of austmlis; this 
applies especially to the shape of the pereonites. 

D i s t r i b u t i o n :  
Subantarctic Indian Ocean SE of South Africa 

(2926 m, 1.2"C.) and Antarctic Ocean SW of South 
Africa1 (about 400 and about 500 m). 

I .  MONOD (1926, p. 25) gives the occurrence as "7S000'S, 
88"48'W" which is a misprint for 70°00'S, 8Oo48'W (cf. 1. 
c., pp. 28, 32, 33, 38, and 43). 

Munnopsis latifvorzs Beddard, 1885, p. 9 17; BEDDARD 
1886 b, p. 56, pl. X, 1-4; RICHARDSON 1909, p. 1 19, 
figs. 43-44; 1912 b, p. 162. 

A careful comparison between the female holo- 
type and only specimen from the Challenger and the 
Albatuoss material (four specimens), has shown that 
the specimens are alike in all major respects studied, 
with the exception of the mandibular palp. 

Mater ia l :  
Challengev St. 232, West Pacific off Japan (35" 
11 'N, 139'28 'E), 612 m, 12 May 1875. Bottom 
temp. : 5.1 "C. - I female. 
Albatross St. 4919, East China Sea (30°34'N, 
129O19 '30 ' 'E), 805 m. - 1 female, 2 males. (U. S. 
Nat. Mus. 39896). 
Albatross St. 5082, West Pacific off Japan (34" 
05 'N, 137"59 'E), 121 1 m. - 1 male (U. S. Nat. 
Mus. 39895). 

Addi t ional  descr ip t ion:  
Bodji (PI. XII C-D) about three-eighths as broad 

as long. 
Head with antennulae and antennae set in a com- 

mon socket, surrounded by a raised rim. Behind the 
socket is a large, slightly swollen, "eye-like" area 
with an even surface, i. e. without the minute "punc- 
tulations" (probably misprint for punctuations), 
stated by BEDDARD. However, it is possible to dis- 
cern through the transparent skin many small, 
muscle-like nodules which are attached to the inner 
side of the skin and are probably part of vestigial 
eyes (Pl. XI1 C). 

Pereonites 1-4. In dorsal view prn. 3 (not 4) is 
the longest laterally. Medianly, pm. 3 is the longest, 
4 the shortest. Developing oostegites are present on 
the coxae of both the Challenger female and the only 
Albatross female, being subtriangular on prns. 1-3 
and almost circular on 4. 

Peveonites 5-7 have the lateral parts bent even 
further backwards than in BEDDARD'S fig. 1 (pl. X). 
Dorsally, prn. 7 is slightiy longer than 6. The width 
decreases a little from prn. 5 to 7. Prn. 5 one-fourth 
narrower than 3. 

Pleon according to P1. XI1 C-D, thus, it is quite 
different ~osteriorly from BEDDARD'S fig. 1. Al- 
though pleon was very mutilated in the Challeiiger 
specimen it was found to correspond exactly with 
the Albatross material. Anterior margin almost semi- 



Fig. 121. Munnopsis latifrons Beddard from Albatross St. 
4919; a, postero-lateral corner of pleotelson of described 6, 
from below; b, left antennula of descr. $; c, left antennula of 

the equally large 9 from the same station. 

circular, lateral margins somewhat convex, broadest 
in the middle, and with two small projections, each 
armed with a tiny spine (which were overlooked by 
BEDDARD). Posterior margin decidedly not truncate, 
but with a triangular, median process (Fig. 121 a). 
Postero-lateral spines narrow at the base and di- 
rected almost straightly backwards. Dorsally, a con- 
siderably vaulted, oval area on each side and a me- 
dian, T-shaped, less vaulted area which is two and 
a half times narrower than each of the vaulted ones 
(PI. XI1 D). 

The uropods are inserted ventrally, close to the 
posterior margin and half way between the spine 
and the median projection (121 a). There is a thicke- 
ning at the posterior end of the branchial cavity, 
immediately before the almost diamond-shaped anal 
face; this thickening is very distinct in the male. 

Antennula with joint 1 definitely not 2-jointed as 
figured by BEDDARD. It is triangular, with a regularly 
vaulted upper surface, except for an oblique ridge 
on the inner side. Joint 2 in the two females very 
small, only reaching a little more than half way to 
the distal end of joint 1 (121 c). In the males joint 
2 is almost twice as large, reaching to the distal end 
of joint 1 (121 b); it has a sharp inner corner distally. 
Joint 3 in the females almost twice as long as broad, 
somewhat broader in the males. Joint 4 very small 

I 

in both sexes, but flagellum much stronger and 
about three times as long in the males. 

Antenna as in M. longivemis (Fig. 125c, g), i.e. 
with a small, but distinct triangular squama. The 
two distal joints of the peduncle and the flagellum 
of the Challenger specimen have been lost since 
BEDDARD described and figured them. 

Labvum (122e) less than three times as broad as 
long, with a small median projection. 

Mandibles (122c) equal in both sides, triangular 
and very broad, the outer margin being only one- 
fourth longer than the maximum width. One very 
broad, strong and rounded tooth distally. The crest 
as well developed as in longivemis (126a-c), but pro- 
jecting slightly less when seen from the outer edge 
of the mandible (126c), and more rounded "ante- 
riorly" (upper right in Fig. 122c) when seen in 
frontal view. No movable Iacinia, spine-row or 
molar process present. Paip reduced, but more so 
in the Challenger than in the Albatross specimens. 
In the former, joint 2 is almost twice as long as joint 1 
and joint 3 very short, being only about one-fifth of 
the second (122a). Distally, on joint 2 are two rather 
short, strong spines. The entire palp is much shorter 
than the mandible, being less than three-fourths the 
length of the outer margin. In the Albatross spec- 
imens (122b) the pa1p is one-seventh longer than 
the outer margin, i.e. more than one-third longer 
than in the Chalkngev specimen and somewhat 
thinner. Joint 1 of the palps of almost equal length 
but joint 2 considerably longer in the Albatross 
specimens (more than twice as long as joint I), 
and furnished with a row of about ten long setae. 
Joint 3 much less reduced, being nearly as long as 
joint 1; it has a row of short setae and one long, 
terminal seta. It was not possible to find a palp on 
the right mandible of the Challenger specimen, but 
being unable to dissect the type I cannot state with 
certainty whether it was actually missing or just 
broken off. 

Labium (122d) has inner lobes of unequal length 
and very different in shape. Outer lobes of the usual 
shape. 

Maxillula and maxilla according to Fig. 122 f-g, 
i.e. the former with the nine teeth on outer endite 
varying considerably in length (inner endite as in 
longivemis), and the maxilla with very slender en- 
dites and no pronounced seta on the inner one. 

Maxilliped (122h) with joint 2 of the palp much 
broader than the sympod and broader than long. 
Joint 3 more than twice as broad as long and joints 
4 and 5 unusually large, joint 4 being even as long 



Fig. 122. Munnopsis latifrons Beddard; a and j, holotype; b-h and k-n, described 3 from Albatross St. 4919; a-b, palp of 
left mandible; c, left md. from above; d, labium; e, labrum; f-h, left maxillula, maxilla and maxilliped; j, distal corner of 
joint 3 of palp of mxp.; k, left pereopod I from outside; 1,  merus of same from inside; m, left pereopod I1 from outside; n, 

merus of same from inside. 

as the width of joint 2. Endite very narrow, with 
two coupling hooks on the right mxp., three on the 
left (in one Albatross male, four). The setae arrange- 
ment on inner margin of joint 3 of the palp stronger 
in the Challenger (122j) than in the Albatross spec- 
imens. 

It  should be noted that with regard to the mouth- 
parts of the Challenger female, only the mandibular 
palp and the maxillipeds could be studied in detail. 

Pereopod I(122 k) with basis and ischium of equal 
length. Carpus only a little more than half as long 
as ischium and between one-third and one-fourth 
as broad as long. Propodus a little longer than car- 
pus and slender. On ischium several rather short 
spines along the lower (posterior) margin and five 
distal spines (122 1). Merus has eight short, strong 
spines (and a few weaker) on the margin and part 
of the inner surface (122 I). Found on carpus is a 
row of 12-13 short and not very strong spines. 

Pereopod 11 (122m) very slender and one-sixth 
longer than the body. Ischium longer than basis, 
and carpus and propodus still longer. Entire lower 
margin of most joints with numerous short, closely 
set spines (12211). 

Pereopods 111 and IV  preserved, but detached 
from the body. In one leg carpus is 64 mm, but the 
rest is broken off; in another, carpus is 57 mm, pro- 
podus 42 mm, the preserved part of dactylus 13 mm, 
the total length of the leg at least 116 mm. The body 
is only 16 mm; thus the remakable length of these 
legs is more than seven times that of the body! 

Pereopods V- VII are shown on RICHARDSON'S fig. 
44 which is fairly correct, although the distal end 
of carpus is more pointed and curves somewhat 
backwards, and the front margin of propodus is 
straight. Carpus almost four times longer than broad. 
The setae on carpus and propodus not very numer- 
ous or long. 

Male pleopods 1 (123 a-b) exceedingly slender and 
not particularly widened distally; the length is more 
than eight times the maximum width. Seen from 
the side, the distal third is almost straight, but the 
proximal two-thirds is strongly curved in an angle 
approaching 90". Outer, distal lobes have an almost 
right-angled corner. On the right side only of the 
Albatross holotype (but not in the other males), a 
conspicuous, slightly downward-pointing spine was 
found (s in Fig. 123 c). In comparison with longiremis 



Fig. 123. Munnopsis latifrons Beddard; descr. $. from Alb. 
St. 4919; a, pleopods 1 from below; b, from the side; c, 

apex from inside. 

(p. 197) it was found that this spine merely represents 
the outermost tip of the styiet on pieopod 2 which 
has been broken off. The two inner projections con- 
siderably shorter than the distance between the 
corners of the two outer lobes. A number of rather 
short setae cover the distal, ventral surface of the 
pleopods and the outer and distal margins of the 
two inner projections. 

Male pleopods 2 (124a) fused along almost two- 
thirds of the median line which forms a sharp, some- 
what convex keel (in side view). The fused pleopods 
are shaped like a boat - and are almost exactly 
like the female operculum. Copulatory organ (124b) 
extremely small, being less than one-eighth as long 
as the sympod and hardly reaching beyond this. 
Long setae on the lateral margins of the sympod. 

Fernale operculum of the usual boat-shape, with 
a sharp, convex keel medianly and a few, rather 
long setae laterally and postero-laterally. 

Pleopod 3 (124c) with an ovate endopod and a 

narrow, 2-jointed exopod with long, feathered satee 
distally. 

Uropods (124 d) very slender and more than half as 
long as pleon. Joint 1 twice as long as joint 2 and with 
many long, thin setae. The uropods are now missing 
in the Challenger specimen; according to BEDDARD 
they were "almost as long as the caudal shield". 

Size: Female holotype c. 15 mm long. Largest 
male 16.8 mm long, 6.8 mm across pereonite 3. 

Remarks:  
No differences could be found in the Albatross 

specimens. With the exception of the mandibular 
palp (and armament with setae on the maxillipedal 
palp) they also agree with the Challenger female in 
all respects. The differences in the mandibular palps 
can be summarized as follows : 

Albatross specimens: Palp longer than the man- 
dible; joint 2 somewhat more than twice as long as 
joint 1 and two and a half times longer than joint 3 ; 
joint 2 with a row of about ten long setae, joint 3 
with a row of short setae and one long, terminal seta. 

Challenger specimen: Paip shorter than the man- 
dible; joint 2 almost twice as long as joint 1 and five 
times longer than the reduced joint 3, which is de- 
void of setae; joint 2 with two distal spine-like setae. 

Furthermore, it must be emphasized that the 
mouthparts of the Challenger female were not dis- 
sected, nor were there any preserved pereopods or 
any males in the Challenger material. A very neces- 
sary comparison between the male pleopods of the 
two forms could, therefore, not be undertaken. 

In my opinion, it is not possible to establish a 
new subspecies or species based solely on the dif- 
ference in the mandibular palp, the reduced palp in 
the Challenger specimen probably being abnormal. 
This supposition is borne out by the fact that the 

Fig. 124. Munnopsis latifrons Beddard from Alb. St. 4919; a-c, descr. $; a, pleopods 2;  b, copulatory organ; 
c, pleopod 3: d, uropod of Q. 



two localities of the Albatross material are much 
further apart (one even inside the East China Sea), 
than are the Pacific Ocean localities of the Albatross 
and Challenger specimens, which are separated by 
a distance of less than 100 sea-miles. This excludes 
the possibility of subspecies being involved. 

The said difference in the mandibular palps agrees 
well with the general extreme variation in the man- 
dibles found in this genus (cf. Table 9). It  also sup- 
ports the view that not too much stress should be 
placed on the shape of the mandibles in taxonomic 
considerations and that presence or absence of palp 
- as has been repeatedly stated in this paper - is a 
matter of minor importance and should not be re- 
garded as a distinguishing factor on the generic level 
(cf. p. 19). 

The differences between Iatifvons and the closely 
related longiremis from the East Pacific are discussed 
on p. 198. 

Intestine contents are recorded in Table 17, p. 240. 

Distr ibution:  
West Pacific, S. of Japan and East China Sea, 

612-121 1 m, c. 2.8-6°C. 

Munnopsis longiremis Richardson, 19 12 
(PI. XI1 F-G; Text-figs. 125-128) 

Munnopsis longiremis Richardson, 1912 b, p. 161, 
figs. 3-4. 

Material :  
Galathea St. 716, East Pacific Ocean off Costa 
Rica (g023'N, 8g032'W), 3570 m, 6 May 1952. 
Bottom: dark, muddish clay. Bottom temp.: c. 
l.g°C. - 1 entire male, fragments of 32 males and 
4 females. 

Dr. T.E.BOWMAN of the U. S. National Museum 
has kindly compared a male and a female of the 
Galathea material to the male holotype and only 

Fig. 125. Munnopsis longiremis Richardson; a, d-e and g, described $ from Galathea St. 716; c and f, $ holotype from Alba- 
tross St. 2807 (T.E.BowMAN del.); a, dorsal ~ i e w ;  b, posterior part of another Galathea $; c, anterior right corner of the 
head; d, right postero-lateral spine from below; e. left antennula; f, ventral view of pleon; g, proximal joints of antennula 

and antenna in side view. 
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Fig. 126. Munnopsis longiremis Richardson; a-c and e-f, descr. $; d, $ holotype (T.E.BowMAN del.); 
a, left mandible from above; b, from the apex; c, from outside; d, distal joints of palp (exact number 

of setae on inner margin of the last joint not shown); e, labrum; f, labium. 

specimen in Washington. His replies in response to 
my questions and his figures of special features of 
the type leave no doubt that they belong to the same 
species. I would like to thank D~.BOWMAN for his 
help and for permission to include his figures in the 
following 

Addi t ional  description:  
Body (Fig. 125a). Only one of the Galathea spec- 

imens had an unbroken body. However, it was so 
mutilated between pereonites 3 and 4 that it became 
broken here before a drawing and photograph of 
the entire animal could be made. In all the spec- 
imens the body appears quite hyaline as only the 
thin integument and the alimentary canal are pre- 
served; the colour is light yellowish. The body is 
about two-fifths longer than broad. 

Head exactly as in lat@ons both in shape and in 
appearance - with regard to the spotted areas. Dr. 
BOWMAN points out that in the holotype the dis- 
tance between the antennulae is considerably less 
than in P.ICHARDSON'S fig. 3 ; the actual distance is 
shown in Fig. 125c. 

Peveonites 1-4 (125a), probably as in latifuons. 
Prn. 3 the broadest, but it is in such a mutilated 
condition that the length cannot be stated. The dor- 
sal part of prn. 4 is so excavated from behind that 

which are very truncate dorsally. The ratio of the 
width of prn. 5 to that of prn. 3 is about 4:6 in the 
holotype and 4:5 in the Galathea specimens. Later- 
ally, the segments are of about equal length. Medi- 
anly, this also applies to prns. 6 and 7, while prn. 
5 is no longer in the middle than it is laterally. 

Pleon (125a, f) with the front margin truncate 
and the lateral margins convex anteriorly, somewhat 
concave posteriorly (less so in the type than in the 
Galathea specimens). The posterior of the small 
lateral spines in latifrons is also present here, but 
considerably smaller (125d), while in the place of 
the anterioyspine in latifrons only a rather thick 
seta (and no projection) is found in longiuemis. The 
slender postero-lateral projections point backwards 
and slightly (holotype) or somewhat outwards; they 
are longest in the holotype. The posterior margin 
of pleon is convex, but somewhat truncate medianly. 
The dorsal surface has two distinct lateral convex- 
ities which are each only little more than one-third 
of the width of pleon. Uropods inserted ventrally, 
much closer to the postero-lateral spine than to the 
median line (125d, f). 

Antennula (125c, e) almost as in latifrons, but 
the oblique, inner ridge on joint 1 closer to the base, 
and flagellum less strong and longer in the male 
(not known in female); the setae also considerably 

it is the shortest pereonite in the Galathea material, shorter and less numerous. 
but this is not so in the holotype. Antenna (125c, g) with only joints 1-4 preserved. 

Peveonites 5-7 decrease somewhat in width poste- Squama small, but distinct, triangular in lateral 
riorly, and have moderately distinct separations view. 



Fig. 127. Murznopsis longiremis Richardson; a-d, descr. 8; e-f, $ holotype (T. E. BOWMAN del.); 
a-b, left maxillula and maxilla; c, left maxilliped from outside; d, right pereopod I from outside; 

e, left mxp. from inside; f, right prp. I from inside. 

Labvum (126e) three times as broad as long; front 
margin with one median and two lateral convexities. 

Mandibles practically identical in the holotype 
and the Galathea material. They are equal in both 
sides, triangular and somewhat more slender than 
in latifrons, the outer margin being one-third longer 
than the maximum width; the distal tooth also less 
strong (126a). The crest on the upper side well 
developed, high, rather long and with a distinct, 
swollen distal margin as in M. mandibulavis; the 
swollen margin is visible both when the mandible is 
seen from the outer (anterior) edge (126c) and from 
the apex (126b). No movable lacinia, spine-row or 
molar process. Palp a little longer than the entire 
outer margin of the mandible. Joint 3 well developed 
and with two terminal setae; only three or four long 
setae on joint 2 (125a, d). 

Labium (126f) with inner lobes of unequal size, 
both covered with many short setae. 

Maxillula and maxilla according to Fig. 127a-b. 
Maxillula with twelve slender teeth on outer endite. 
The otherwise strong seta on inner endite of the 
maxilla not so significant in this species. 

Maxilliped practically equal in the holotype and 

the Galathea material (127c, e). It  is also similar to 
that in latifvons, but there are three coupling hooks 
on each side; joints 4 and 5 of the palp smaller, 
although still unusually large. Endite narrow, fine 
hairs only present distally. Seen from the inner edge 
the endite and sympod are as in bathyalis (Fig. 131 e). 

Peveopod I (127d, f )  with ischium about as long 
as (holotype) or somewhat shorter than basis, and 
carpus as long as or slightly longer than ischium. 
Carpus three times longer than broad and propodus 
long and slender. Ischium furnished with one spine, 
two-thirds (holotype) or three-fourths (Galathea 
material) the distance from the proximal to the distal 
end. Merus with 6-10 spines and carpus with 13 
spines of unequal length in the holotype (exactly as 
in lat@ons), whereas in the Galathea material there 
are almost 20 spines of almost equal length; pro- 
podus with rows of short setae. Additional legs 
were not preserved in any specimens. 

Pleopods 1 (128a-b) almost as slender and as 
strongly curved as in latifuons, being seven times 
longer than broad. The outer lobes not very con- 
spicuous; they were at first thought to carry a spine 
(s in Fig. 128c-d) which would easily break off and 



, l m m  , 

Fig. 128. Munnopsis longiremis Richardson; a-b, h-j and 1-m, descr. 3 ;  d and k, 6 holotype (T.E.BowMAN del.); c, e-g and 
n, two other 63 and a 9 from Galathea St. 716; a-b, male pleopods 1 from outside and in side view; c and e, apex from in- 
side; d and f, apex from outside; g, from the side; (ep, endopodite; s, tip of stylet of pleopod 2); h, pleopods 2 from outside; 

j-k, copulatory organ from inside; 1, pleopod 3 ;  m, right uropod; n, operculum from the left side. 

therefore be absent or difficult to see in several 
specimens. When going through the many males 
and detaching pleopods 1 from the stylet of pleo- 
pods 2, it was found that the spine is simply the 
outermost tip of this stylet. It breaks off easily, but 
remains attached to the first pleopods owing to the 
fact that it fits into the dorsal sheath distally (cf. 
Fig. 128c in which the whole distal joint of the 
endopod (ep) of plp. 2 was detached). Inner lobes 
shaped as two very long, more or less narrow pro- 
jections which are longer than the distance between 
the corners of the outer lobes (128c-e). Setae are 
almost only found distally, on the ventral surface 
and along the margins - especially of the inner pro- 
jections (128 d, f-g). 

Pleopods 2 (128 h) fused along a little more than 
half the median line, which is present as a very faint 
keel. The outline of the pleopods is, when mounted 
on a slide, almost circular. Exopod (128j-k) with a 
button-shaped distal end. Copulatory organ very 
small (between one-third and one-fourth the length 
of the sympod), the stylet hardly reaching beyond 
the sympod. 

Pleopods 3 (128 1) with a rather triangular endo- 
pod; exopod as in latifvons. 

Uvopods (128 m) about as long as pleon (including 
the projections). Joint 1 twice as long as joint 2 and 
a little thicker. 

Size: The holotype about 11 mm long (including 
the postero-lateral spines) and 3.5 mm wide. The 
maximum length of the Galathea specimens seems 
to be 15 mm. 

Descr ip t ion  of female:  
The anterior end is not preserved. The posterior 

end resembles that of the male in shape, insofar as 
could be established from the very mutilated spec- 
imens. Opevculum boat-shaped, with a sharp median 
keel; since it was mounted on a slide, it was only 
possible to obtain a lateral view (12811). 

Var i a t ion  (in Galathea specimens) : 
The only varying feature seems to be the length 

of the postero-lateral projections. Fig. 125 b shows 
the longest ones in the Galathea material. 

Remarks :  
This species is very similar to latij7ons in several 

respects - first and foremost in shape of head and 
pereonites, mandibles, maxillipeds, and male pleo- 
pods. The main differences from latifrons are: (1) 
The dorsal, oval areas of pleon narrower; (2) uro- 
pods inserted close to the postero-lateral spines; (3) 
mandibles more slender and the palp with two ter- 
minal setae and few setae on joint 2;  (4) ischium of 
pereopod I at most as long as carpus and with one 
spine only on the inner margin; (5) male pleopods 1 



Fig. 129. Munnopsis graczlzs Bed- 
dard, 3 holotype; a-b, apex of 
pleotelson from above and be- 
low; c-d, apex of left mandible 
from behind and from below; 
e, maxilliped; f, male pleopod 2 
from inside. 
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having very elongate inner lobes distally; (6) copu- 
latory organ larger in proportion to the sympod; (7) 
uropod about as long as pleon. 

Intestine contents are recorded in Table 17, p. 240. 

D i s t r i b u t i o n :  
East Pacific off Chatham Island, Galapagos Is- 

lands at 1485 m depth and off Costa Rica at 3570 
nl and 1.9"C. 

Munnopsis gracilis Beddard, I 
(Pl. XI11 A; Text-fig. 129) 

Munnopsis gracilis Beddard, 1885, p. 9 16; BEDDARD 
1886b, p. 51, pl. XIV, 9-10. 

A d d i t i o n a l  descr ip t ion  of  8 ho lo type :  
Head quite small and bent vertically downwards, 

as aptly illustrated on BEDDARD'S fig. 9. However, 
his fig. 10 is incorrect. Medianly, on the dorsal side, 
the specimen has a few transverse stripes and later- 
ally, a few longitudinal, darker stripes. 

Pereonites 1-4 (PI. XI11 A) very unequal in size 
(as in several other males - cf. M. bathyalis). Prn. 1 
very short both medianly and laterally and u-shaped, 
being bent around the posterior end of the head. 
Prn. 2 considerably raised, more than three times 
longer than pril. 1, almost equally long medianly 
and laterally, and with some rather irregular con- 
vexities. Prn. 3 laterally as long as prn. 4, but me- 
dianly somewhat shorter, although not as short as 
prn. 1. 

Peveonites 5-7 so thoroughly fused that the lines 
between them are almost invisible. They are of al- 
most the same length medianly and the width is also 
about the same throughout; thus, BEDDARD'S fig. 
10 is very misleading. Prn. 5 about half as wide as 
prn. 2. There would seem to be no dorsal processes 
present. 

Pleon now so badly damaged that only one mar- 
gin and the posterior part are preserved. The two 
anal projections shown in BEDDARD'S figures are 
present, but broader. When seen from the dorsal 
side (Fig. 129a) they are separated from the pleo- 
telson proper by a low rim formed by the posterior 
margin of pleotelson. The outer margin of each pro- 
jection is raised somewhat more than the inner. 
Ventrally, a cleft stretches forwards from the border 
of pleotelson and continues further forwards as a 
depression, but the latter feature may be due to a 
later injury (129 b). 

Antennula with joint 1 triangular in frontal view 
and one-fourth longer than wide. Joint 2 rather 
small, not reaching the distal end of joint 1. Joints 
3 and 4 shorter than broad. Flagellum as in the 
other species. - Antenna with a tiny squama which 
proceeds into a spine distally. 

Mandibles could only be studied in situ. Left one 
with an oblique, excavated cutting edge on the insi- 
cive part which has one angular tooth at one end and 
two at the other (Fig. 129 c-d). There is a presumably 
well developed, spade-shaped movable lacinia, but 
apparently, only a greatly reduced spine-row (s in 
Fig. 129c). No palp. 



Maxilliped (129 e) with a comparatively broad 
sympod. Two coupling hooks on the right, three on 
left mandible. The endite has a great number of 
short, stiff setae distally. Joint 2 of the palp rather 
narrow and considerably longer than broad, joint 
3 with unusually few and very short setae on the 
inner and distal margins. Joint 4 and 5 very small. 
The epipod more slender than usual. 

Peveopods all now missing, but the basipodites 
are preserved in some legs. In prp. I it is 1.5 mm 
long and 0.2 mm broad, in prp. I1 3 mm long and 
0.4 mm broad, and in prps. I11 and IV only about 
I mm long and broad. Thus BEDDARD'S fig. 9 is 
far from correct. 

Male pleopods 1 torn off near the base; they are 
very narrow proximally. - Pleopod 2 is extant on 
one side. The basal part was studied very carefully, 
and it would seem that there was also in this species, 
a connexion between the two pleopods at a rather 
proximal position, although it was obviously very 
short. The general shape oval (129f), with a thickened 
narrow area near the apex. The body of the copu- 
latory organ small, but the stylet long and slender. 
The exopod unusually small and partly hidden be- 
hind the body of the copulatory organ. 

Uropod (129b) with joint I a little thicker and 
almost one and a half times longer than joint 2. 

Occurrence:  
So far recorded only from the type locality off 

New Zealand (40'28 'S, 177'43 'E) at 2012 m depth 
and a temperature of 2.8"C. 

Munnopsis bathyalis n. sp. 
(PI. XI11 B-E; Text-figs. 130-133) 

Mater ia l :  
Gala thea  St. 490, Bali Sea (5"25 'S, 117"03 'E), 
545-570 m, 14 September 1951. Bottom: sand 
and clay. Bottom temp.: c. 6.5"C. - 2 females 
and 4 males. 

Descript ion of holotype:  
Body (Pl. XIII B-C) four times longer than broad. 

Colour yellowish. 
Head vaulted and smooth, but with a spotted pat- 

tern which gives impression of an uneven surface 
(PI. XI11 B). The pattern not "eyeH-shaped as in 
latifvons and longiremis. Frontal margin rather nar- 
row. An oblique, arched crest covers the inner base 
of antennulae and antennae (x in Fig. 130d-e); a 
lower crest (not arched) is found at their outer base 
(y in 130d, e). Two strongly vaulted convexities are 
positioned at the base of each mandible (z in 130e). 

Peveonites 1-4 (Pl. XI11 B-C) broader laterally 

Fig. 130. Munnopsis bathyalis asp . ,  $' holotype; a, pereonites 5-7 and pleon; b-c, left antennula from above and from outside; 
d-e, left antenna from above and from outside (antennula removed; x and y, inner and outer crest; z, convexities); f-g, left 

mandible from above and outside. 



0 5 m m  _A , OSmm , 

Fig. 131. Munnopsis bathyalis n.sp., 9 holotype; a, labium; b, labruin; c-d, left maxillula and maxilla; 
e-f, left maxilliped seen obliquely from inside and from outside; g, endite from inside. 

than dorsally. Prn. 1 about one-third as long as 2,3 
and 4 dorsally. Prn. 3 is slightly shorter and a little 
broader than 2 and 4. 

Peveonites 5-7 (Fig. 130a) all longer than broad 
and of almost equal width; the separations difficult 
to trace dorsally. Prn. 5 one-fourth narrower than 
prn. 3. Anteriorly on prn. 5 is one median process 
which is considerably broader than long; prns. 6-7 
both have two round, subacute processes anteriorly. 
The rounded coxae are visible from above on all 
seven pereonites. 

Pleotelson suboval in shape, almost twice as long 
as broad and with a slight notch at the insertion of 
the uropods. Dorsal surface vaulted in both direct- 
ions and with two low, longitudinal furrows (Fig. 
130a). The operculum covers the entire ventral sur- 
face, except the backward-turning anal face, to 
which the uropods are inserted laterally. 

Antennula (130b-c) with joint 1 as broad as long, 
rather thick and with the lower (ventral) side some- 
what concave. There is a small convexity on proxi- 
mal corner. Joint 2 very much smaller, a little longer 
than broad, joint 3 half as wide as 2, and joint 4 
short and difficult to see. Only the distal joints in 
the flagellum have hairs. 

Antenna (Fig. 130d-e) with only the four proximal 
joints preserved. Squama small and inconspicuous. 

Labvum (Fig. 13 1 b) very much as in M. typica 
(SARS 1899, pl. 57), although somewhat shorter. 
There is a slight median depression. 

Mandibles (130f-g) equal on both sides, triangu- 
lar, with one broad tooth distally. Proximally, on 

the upper side is a crest which, although smaller 
than in mandibulavis and longivemis, is not nearly so 
reduced as in beddardi, eximius and typica (Fig. 1 18). 
No trace of spine-row, movable lacinia or molar 
process. 

Labium (13 1 a) very much as in latifvons, i. e. with 
inner lobes of different lengths, one subacute, the 
other rounded. - Maxillula (131c) has on outer 
endite twelve spines, most of them being finely scr- 
rated; on inner endite, fine hairs and one strong 
seta. - Maxilla (13 1 d) with all the strong setae very 
finely serrated (except the outer one on inner endite). 
The innermost seta not so significant as that of 
several other species. 

Maxilliped (1 3 1 e-f) with joint 2 of the palp much 
broader than the sympod; joint 3 almost twice as 
broad as long and with five inner and a large num- 
ber of distal, short setae. Endite according to Fig. 
131 g. Three coupling hooks on each side. Epipod 
of the usual shape, with some short setae distally 
and some along the outer margin. 

Peveopod I (132a) stout. Ischium longer than car- 
pus and unarmed. Merus with one long and a few 
shorter spines, carpus with some ten spines of great- 
ly varying lengths. Propodus with three rows of 
short setae. 

Peveopod II(132b) twice as long as prp. I. Basis 
unusually short. The lower margins of ischium, 
merus, carpus, and propodus with a row of short, 
strong spines, placed at close proximity on the three 
latter joints and directed forwards on propodus. 
Merus with a few more spines and carpus with a 



Fig. 132. Munnopsis bathyalzs n.sp.: a-b and e, Y holotype, c-d, 3 allotype; a-b, left pereopods I and I1 
from outside; c ,  preserved part of pereopod IV from outside; d, merus from below; e, right pereopod V 

from outside (only every fifth feathered seta on the hind margins drawn in full length). 

second row of somewhat smaller spines. Dactylus 
about two-thirds of propodus. 

Peveopods 111 and I V  have only basis preserved. 
It  is almost as broad as long, slightly broader than 
basis of prp. 11, but only between one-third and 
one-fourth as long. Part of prp. IV was present on 
one of the males. Fig. 132c shows the very short 
basis, ischium, and merus - as well as part of the 
extremely elongated carpus which is fixed to merus 
in the rather curious way (132d) characteristic of 
this family (cf. SARS 1899, pl. 58). 

Peveopods V-VII (132e) with carpus and propo- 
dus three to four times longer than broad and a 
large number of long, feathered setae all along the 
margins. 

Operculum (133 e-f) boat-shaped, with a median 
arched keel devoid of setae, but with many setae 
along the lateral margins. 

Pleopod 3 (133g) with an oval inner branch and 
a two-jointed, very narrow, outer branch. 

Uvopod (130a) a little less than half as long as 
pleon, with the first joint one-seventh longer than 
the second and twice as broad. 

Size: 9 holotype 19.0 mm long, 4.5 mm wide 
across pereonite 3; the other female is 19.9 mm and 
the largest male 19.7 inm long. 

Desc r ip t ion  of 8 a l lo type:  
The male differs in the following respects: 
Pereonites 1-2 (Pl. XI11 D-E) very different in 

size: Prn. 1 extremely short medianly; prn. 2 lon- 
ger medianly than laterally, about twice as long 
along the median line than any of the other three 

pereonites. considerably raised when viewed from 
the side, and with two rounded convexities on each 
side between the median line and the lateral mar- 
gins. Prns. 3 and 4 of about equal width. This sexual 
dimorphism, in the shape of prn. 2 in particular, 
corresponds to that found in M. eximius (HANSEN 
1916, p. 159) and beddavdi (1. c., pl. XIV, 3 a-3 b). 
Prns. 3 and 4 are shaped as in the female. 

Peveonites 5-7 of relatively the same width as in 
the female; the dorsal processes on prn. 7 rather 
inconspicuous. 

Flagellum of antennula alillost twice as long as in 
the female and three-fourths of its length furnished 
with hairs. 

Peveopods I equal in the two sexes, Ofpeveopod 11 
only a fragment (basis to merus) is preserved in one 
of the males. Ischium comparatively larger, and on 
merus the spines are smaller but more numerous. 

Pleopods 1 (133a-c) considerably curved both 
longitudinally and transversely and with a median 
keel; a section along the line x - x in Fig. 133 a thus 
looking very much like the section of a boat. The 
distal half twice as wide as the proximal. Distally, 
the outer lobes are more distinct than in most other 
species, and the inner lobes only extend a little be- 
yond the outer ones (133~). On the dorsal side of 
the inner lobes are some rather long setae, some are 
directed backwards while others are curved towards 
the outer lobes. 

Pleopods 2 (133d) fused along part of the median 
line (between one-third and one-fourth). Exopod 
broad, copulatory organ more slender than is usual 
in the genus; the stylet long and very thin. 



Fig. 133. Munnopsis bathyalzs n. sp.; 
a-b, pleopods 1 of $ allotype from out- 
side and the side; c, apex from inside; 

culum of other 9 from outside and the 
rlght side; g, pleopod 3 of the same y. 
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Remarks :  
M. bathyalis is closest to eximius, australis and 

gvacilis. From the two former it differs, amongst 
other things, in the considerable width of pereonites 
5-7 compared to that of prn. 3, in the broad carpus 
of pereopods V-VII, and in the length of the uro- 
pods which almost corresponds to the width of 
pleon. From gvacilis it seems to differ in the fol- 
lowing respects : (1) processes extant on pereonites 
5-7; (2) no anal projections; (3) no spine on squama; 
(4) mandible with one tooth only, and movable 
lacinia and spine-row completely lacking; (5) palp 
of maxilliped broader; (6) uropods with the two 
joints of almost equal length. 

I have found no variation in the material of ba- 
thyalis. 

Intestine contents are recorded in Table 17, p. 240. 

Occurrence:  
Only recorded from the Bali Sea at 545-570 m 

depth and c. 6.5"C. 

Munnopsis mandibulavis n. sp. 
(PI. XI11 F-G; Text-figs. 134-137) 

Descr ip t ion:  
Body (Pl. XI11 F-G, Fig. 134) a little less than 

three times longer than broad. Colour yellowish 
brown, integument thin. 

Head not particularly vaulted. There is a straight 
frontal seam at the base of the epistome, with a few 
short setae. Most of the head (up to a bilobed line 

Mate r i a l :  
Galathea St. 241, off Kenya (4"001S, 41°27'E), 
1510 rn, 15 March 1951. Bottom: pure globige- 
rina ooze. Bottom temp.: c. 3.2"C. - 1 female Fig. 134. Munnopsis mandibularis 
with developing oostegites. n.sp., 9 holotype. , Z m n  , 



0.5 rnrn 

Fig. 135. Munnopsis rnandibularis n. sp. : a, right antennula; 
b, left antenna with the squama. 

between the antennae) covered with many thin no- 
dules. There is a rather large cavity behind the base 
of the antennulae and there are the same crests on 
each side of antennulae and antennae as in bathyalis, 
but less significant. 

Peveonites 1-7 (134) of the usual shape, prn. 2 
being the broadest, and longer than prns. 1, 3, and 
4. Prn. 5 quite short dorsally, and the maximum 
width two-thirds that of prn. 2. 

Pleotelson broader than in most other species and 
almost rectangular in shape, with two rather long, 
backward-directed projections postero-laterally. In 
the prcscnt specimen the hind margin is straight, 
but since pleotelson is a little mutilated it may have 
been slightly convex. The dorsal surface has a nar- 
row median and two broad lateral, very indistinct 

convexities. The branchial cavity covers almost the 
entire ventral part of pleotelson. 

Antennula (135 a) with joint 1 considerably longer 
than broad and almost oval in shape. Flagellum 
reaches backwards a little further than pereonite 2, 
and almost all the visible joints have sensory 
hairs. 

Antenna (135b) with a small, but conspicuous 
squama, with two tiny projections distally. Only 
joints 1-4 preserved. 

Labvum (136a) twice as broad as long, with a 
rather deep concavity in the middle 'of the anterior 
margin. 

The mandibles show an extraordinary reduction 
in most features. The shape is triangular in frontal 
view (136d). On the upper side is a strong crest, 
rather similar to that in M. longivemis (Fig. 126a) 
and most other species of Munnopsis; distal mar- 
gin of the crest swollen. In the inner, proximal cor- 
ner on the lower side of the mandible there is a long 
projection which serves as an attachment for the 
musculus adductor, as plate p in HANSEN'S fig. 3c 
(1916, pl. XIV). When viewed from the distal end 
(136b), a low keel (k) connecting this projection (p) 
with the crest (c) can be seen. - Only one strong 
tooth in the incisive part (136f) and the spine-row 
reduced to some seven small setae. Movable lacinia 
partly reduced to an almost squarish, bilobed, basal 
portion (136e), and partly to a more finger-shaped 
portion which is directed obliquely from the basal 
portion inwards towards the mandible body (136 
d-e). The reduction of the molar process has re- 

Fig. 136. Munnopsis mandibularis n.sp.; a ,  labrum and part of right mandible from above; b-f, left mandible (k, keel; p, pro- 
jection; c, crest); b, seen from the distal end; c, palp; d, from above; e, seen obliquely from the distal end; f, frontal view 

of incisive part and movable lacinia. 
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Fig. 137. Munnopsrs mandrbularis n.sp ; a, r~gh t  maxilliped 
from inside; b, left pereopod I;  c, operculum, mounted on 

a slide (k, keel); d, pleopod 3.  

sulted in a thin, transparent, triangular plate with a 
slender spine distally. The palp (136c) conslsts of 
two joints only, both very small; the proximal is the 
longer. Each joint has a long and a shorter seta. 

Maxilliped (137a) with a very narrow sympod 
and the second joint of the palp very broad, the 
latter being one-third broader than the former. 
Joints 4 and 5 of the palp rather long. Endite also 

very narrow, lacking setae on the inner distal mar- 
gin, but carrying a few spine-like setae a little fur- 
ther proximally. When seen from the edge the sym- 
pod and endite resemble those of bathyalis (Fig. 
131 e), but fine setae are only present distally on the 
endite. There are six coupling hooks and a rather 
broad epipod. 

Pereopod I (137b) with particularly basis and 
ischium relatively longer than in the other species, 
except 1atifi.ons. Merus with two spines, carpus with 
twelve spines of almost equal length on the convex- 
concave inner margin, and propodus with two dis- 
tinct rows of short setae. 

Pereopods 11-VII absent, except for the basipo- 
dite which in prp. I1 is one-fourth longer and some- 
what thicker than in prp. I. In prps. I11 and IV 
basis is as broad as long, in prp. VI as long as in 
prp. 11, but only a little more than half as thick, 
and in prps. V and VII a little shorter and longer, 
respectively. 

Operculum about as broad as long when mounted 
on a slide (137c). Otherwise it is roof-shaped, lon- 
ger than broad and rectangular in outline (as the 
pleotelson), since the posterior margin is cut 
straightly off. The median keel (k) finely serrated. 

Pleopod 3 (1 37 d) with a very narrow outer branch 
which is a little widened towards the distal end. 
Inner branch also rather narrow. 

Uropods (134). Only the first joints are preserved. 
They are very long, more than half as long as pleon 
(exclusive of the posterior spines), slender, and with 
many long setae. 

Size: Length of the on!y female 13.9 mm, maxi- 
mum width 4.7 mm. 

Remarks :  
This species is well characterized by the large 

pleotelson with long, backward-pointing project- 
ions, combined with the peculiar mandibles and 
shape of the first pereopods. 

Occurrence:  
Indian Ocean off Kenya, at 1510 m depth and 

c. 3.2'6. 




