
Some Bathyal Pacific Amphipoda Collected by the U.S.S. Albatross

J. LAURENS BARNARD!

SEVERAL BATHYAL Amphipoda from the U.S.S.
"Albatross" exped itions of 1888 onward
(Holmes, 1908; Shoemaker, 1925) remained to
be determined in the collections of the U.S.
National Museum, and the results of the ir study
are presented here. Increasing interest is being
shown in faunas on bottoms of 200-2000 m.
Although these depths comprise only 8.5% of
the world 's sea-floor, they perhaps suppOrt the
remnants of the ancient abyssal fauna occupying
depths greater than 2000 m prior to the Tertiary
cooling of the seas (Madsen, 1961; Barnard,
1961, 1962; and their bibliographies) .

Bathyal benthic depths outside of the Nor­
wegian polar basin have not been well explored
for amphipods, so that any records are of great
interest. These early Albatross collections, al­
though small and widely scattered, contain very
well-preserved and intact specimens of seven
previously known and six new species.

Of especial interest is another record of Meso­
pleustes abyssorum Stebbing and the oppor­
tunity to discuss its relationship among three
families that it intergrades. The question of
speciat ion in the genus Eusirella is reopened.
No depth is known for a new species of Melita,
but its poorly pigmented eyes may indicate a
deepwater origin.

Not all of the species recorded here are ben­
thic, the members of the genera Rhachtropis,
Koroga, Eusirella, Cyclocaris, and Parandania
being bathypelagic or demersal.

FAMILY LYSIANASSIDAE

GENUS Aristias Boeck

Aristias adrogans, new species
Fig. 1

DIAGNOSIS: Eyes very pale, scarcely evident,
no organized ommatidea apparent, composed

1 Beaudette Foundation, Santa Yn ez, Cali fornia .
Manuscript received March 14, 1963.

simply of dense tissue; antennal flagella 10­
articulate; epistome and upper lip fused but
bounded by a hollow incision, neither produced
beyond the other; first coxa broader than long,
fifth and sixth with long, broad posterior proc­
esses; palm of gnathopod 2 formed of a broad
proj ecting thumb; all pereopods with a small
conical distal process on article 6; article 4 of
pereopod 3 overlapping article 5 halfway or
less, article 5 half or less as long as article 4
and becoming shorter with each pereopod; sec­
ond pleonal epimeron tending to project at
lower corner; first urosomal segment lacking a
dorsal process; uropods 1 and 2 multispinose;
inner ramus of uropod 3 not quite reaching end .
of article 1 of outer ramus; lobes of telson
relatively narrow, each armed apically with a
single spine.

HOLOTYPE: USNM no. 108629, male, 15 mm.
TYPE LOCALITY: Albatross Station 4781, the

Near Islands, Alaska, 520 14' 30" N , 174 0 13'
E, 482 fms, June 7, 1906.

MATERIAL : Two specimens from the type
locality.

RELATIONSHIP : Three species have been de­
scribed lacking eyes according to Gurjanova's
key (1962) . These are A . topsenti Chevreux
(1900), A. microps Sars (1895), and A . fal­
catus Stephensen (1923) . The present species
is so closely related to A. falcatus that one would
consider them to be the same species, were not
the trend in lysianassid systematics, especially
as practiced by Gurjanova (1962) , to seek ex­
tremel y minute specific differences. Such has
also been practiced in the genus Orcbomene
( = Orchomenella and Orchomenopsis) . Because
Srephensen makes a point of using the condition
of the palm of gnathopod 2 as a character of
distinction between A. commensalis and A. fal­
catus, it may also be used in the present species,
which .has a distinctly produced palm and so
differs from A . falcatus but is similar to A.
top senti. Aristias microps has this palm very
narrowly acute. In A. falcatus the inner ramus
of the third uropod exceeds article 1 of the

315



316

~
~m

PACIFIC SCIENCE, Vol. XVIII, July 1964

p

N.

FIG. 1. Aristias adrogans, n. sp. Male, 13.0 mm, Albatross 4781 : a, lateral view; b, epistome and upper lip
complex; c, mandible; d, maxilla 1; e, maxilla 2; i. maxilliped; g, b, gnathopods 1, 2; i, pereopod 1; j,end
of pereopod 5; k-n, uropods 1-3, 3 (enlarged) ; 0 , telson ; p, posterior edge of third pleonal epimeron.
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outer ramus, but in the present species It IS

slightly shorter. The fifth articles of pereopods
3-5 are noticeably shorter than in A. falcatus.
Aristias topsenti is characterized by lateral wings
on urosome segment 3. Aristias microps has a
blunter head and poorly art iculate antennal
flagella and a broader telson than in the present
species, and lacks the long posterior processes
of coxae 5 and 6.

Because the loss of eyes may occur in different
populations of the same species, I have inspected
the literature on all other eyed species and find
that the new species resembles A . commensalis
Bonnier (1 896), from which it differs by nar­
row telsonic lobes, bearing only one instead of
two or three termin al spines. It differs from A.
antarcticus W alker (1907; K. H. Barnard , 1932)
by the unproduced upper lip, and from A. col­
linus K. H. Barnard ( 1932) by the unproduced
dorsum of urosomal segment 1. Artistias pacifi­
cus Schellenberg (1936) was described from
Vancouver Island and so bears inspection as a
generic relative of close geographic placement.
That species has eyes, has twO apical spines on
each telsonic lobe, and has the inner ramus of
uropod 3 exceeding the first article of the
outer ramus. The second and third pleonal epi­
mera have small posterior corner teeth , a feature
showing only a tendency in the present species.
The longer rami of uropod 3, longer pereopods,
and more strongly spinose uropods 1 and 2 dis­
tinguish this species from A. curtipes Gurjanova
( 1962) . Both A . japonicus and A . spinipes
Gurjanova (1 962) have the inner ramus of
uropod 3 exceeding article 1 of the outer ramus.
A more careful renderin g of the episrorne and
upper lip of species described in the last several
decades would serve well in studying speciation
in the group. Apparently the species are semi­
parasites on ascidians and sponges, so that we
may anticipate variability as seen in Polycheria
antarctica, a dexaminid amphipod.

GENUS Cyclocaris Stebbing

Cyclocaris guilelmi Chevreux
Fig.5K

Cyclocaris Guilelmi Chevreux 1899: 148-1 52,
figs. 1-5; Sars 1900:20-25, pIs. 2- 3; Sre­

. phensen 1913:107-108; Chevreux 1935:
28-30, pI. 16, figs. 3, 8, 24, 26.
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Cyclocaris guilelmi, Stebbing 1906:31; Brug­
gen 1907:215-216; Srephensen 1923:52­
54; Schellenberg 1927:664-665, fig. 59;
Stephensen 1933b:8-9, fig. 3; Srephensen
1935:43, figs. 2, 3; Gurjanova 1951 :181­
182, fig. 53; Birstein & Vinogradov 1955:
222, fig. 8; Birstein & Vinogradov 1958:
223-224; J. 1. Barnard 1959:116-117, pIs. .
4, 5 (with references) ; Gurjanova 1962:
88, fig. 18.

Cyclocaris faroensis Norman 1900: 197-198,
pI. 6, figs. 5-1 5.

MATERIAL : Albatross 4793. male, 6.3 mm.
REMARKS: The slight differences between

coxa 1 of C. guilelmi and of C. tahitensis Steb­
bing ( 1888) probably are not worthy of soecific
value and perhaps are only figmentaI. Herein
the first coxa is drawn; otherwise the material
corresponds with that figured by J. L Barnard
(1959 ) , except that the lower lip is like that
figured by Sars (1900 ) .

RECORD : East of Kamchatka, 54° 48' N , 164°
54' E, 2700 fms, June 16, 1906. An arctic pela­
gic species picked up in a deep benthic trawl.

GENUS Koroga Holmes

Koroga megalops Holmes
Fig. 2

Koroga megalops Holmes 1908: 503-504, fig.
13; Srephensen 1923:60-61, fig. 5; K. H.
Barnard 1937:145-146, fig. 3; Stephensen
1933: 11; Thorsteinson 1941 :56, pI. 2, figs.
18-20; Shoemaker 1945:186; Gurjanova
1951:192-193, fig. 62; Birstein & Vino­
gradov 1955 :222- 223; Birstein & Vino­
gradov 1958 :224; Birstein & Vinogradov
1960:187; Gurjanova 1962:93, fig. 20.

MATERIAL: One specimen from Albatross
Station 4785, east of Komandorskije Ostrova,
1850 fms, 53° 20' N , 170° 33' E, Jun e 12,
1906; one specimen from Albatross Station
4758, off Queen Charlotte Islands, 52° 02' N,
132° 53' W , May 19, 1906, 300 fms.

DISTRIBUTION: A pelagic species, probably
cosmopolitan, having been found in the north
and tropical Pacific, the Arabian Sea, the high
North Atlantic, and the middle Atlantic. In
open-closing hauls Birstein and Vinogradov
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FIG. 2. Koroga megalops Holmes. Female , 7.0 mm, Albatross 47 58: a, lateral view; b, head and epistome­
upper lip complex; c, d, antennae I , 2; e, mandible; i, g, maxilla 1; b, maxilla 2; i, maxilliped; i, apex of inner
plate of maxilliped; k, gnathopod 1; I, end of gnathopod 2; m, griath opod 2; n, 0, pereopods 1, 2; p, molar of
left ma ndible; q-t, uropods 1, 2, 3, 3 (enlarged); u, telson.
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showed its distribution to extend from a haul
taken at a maximu m depth of 500 m to one
taken at a minim um depth of 22 00 m. Other
depth data are not reliable since the drags were
open at all depths.

DISCUSSION OF Paracallisom a AND
ALLIED GENERA

When Chevreux ( 1903) described Paracalli­
soma, only the genus Scopelocheirus Bate formed
its closed relative, but since that tim e a number
of other scopelocheirid genera have been de­
scribed, as reviewed by Dahl ( 1959 ) . Holmes
( 1908) described Scopelocbeirus coecus which
was relegated to Paracallisoma alberti Chevreux
(1903 ) by Schellenberg (192 6a), figur ed his
specimen sufficiently to show it corr esponded
with Holrnes 'idescriprion more than with that of
Chevreux. Indeed, no subsequent analysis of P.
alberti has shown the distinctive second gnath­
opod as copied from the original description
herein ( Fig. 3n, 0 ) . Chevreux described his
species as lacking a finger on gnathopod 1, bur
apparently subsequent reviewers have assumed
Chevreux was in error. Even presuming Chev­
reux did not see the small finger among the
distal setae as known for S. coecus, all subse­
quent authors have not given status to the con­
dition of gnathopod 2 which, as drawn by

.Chevreux , shows a larger finger and longer
palm than in S. coecus, with the finger failing
to match the palm. Until Chevreux's type ma­
terial can be examined again for these features
there can be no assumption that Chevreux erred
in both gnathopods.

Chevreux did not distingui sh Paracallisoma
from Scopeloch eirus, although one might believe
that the obvious statement "sans trace de dac­
tyle" would suffice; but we can see that the
shorter coxae and immense disproporti on of
coxa 5 to coxae 6 and 7 are also of value. Sco­
pelocbeirus coecus shares these features.

Dahl (1955) described Bathycallisom a to en­
compass Paracallisom a sp. Schellenb erg ( 1955) ,
which he thought was his B. pacifica n. sp., but
in a footnote he wrote that it was S. scbellen­
bergi Birstein and Vinogradov ( 1958 ) and
should be tran sferred to Bathycallisom a. Birsrein
and Vinogradov ( 1960) transferred it back to

Scopelocheirus. But S. scbellenbergi appears to
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be distin ctly different from the only other two
species in the genus Scopelocbeiras and, as Dahl
writ es in his foot note, if S. scbellenbergi belongs
with Scop eloch eirus then Bathycallisoma and
other scopolocheirid genera should not exist.

Scopelocheirus schellenb ergi differs from S.
hopei and S. crenatus ( see Sars, 1895: pI. 19)
by the shorter coxae, especially noticeable in
the poorly posteriorly excavate coxa 4, by the .
anrerioposte rior elongation of coxae 5 and 6,
app arently by the lack of pr otrusi on of the
upp er lip and epistome, by the very broadened
plates of the maxillae and maxillipeds, and es­
pecially by the pr oximal inflation of the inner
plate of maxilla 2, these characters all being
shared by Bathycallisoma pacifica. Apparently
also the lobes of the lower lip gape widely in
S. scbellenbergi , although Birstein and Vinogra­
dov show only half of the lower lip and this is
a criterion noted by Dahl as a generic feature of
Bathycallisom a.

One character not mentioned by Dahl, but
one I believe to be of significance, is the chelate­
ness of. the second gnathopod in both S. hopei
and S. crenatus. This would make an excellent
generic difference between Bathycallisom a and
Scopelocheirus.

Until Chevreux's Paracallisom a alberti can be
rechecked I mus t retain P. coecus as a distin ct
species that indeed is questionably assigned to
Paracallisoma.

Paracallisoma coecus ( Holmes)
Fig. 3

Scopelocheirus coecus Holmes 1908:500-502,
figs. 10-12; Shoemaker 1945 :186; J. 1.
Barnard 1954 :54, pIs. 4- 5.

MATERIAL : One juvenil e 6.0 mm, Albatross
Station 4760, northeastern Pacific, 530 53' N,
144 0 53' W , 2200 fms, May 21, 1906.

REMARKS: The mouthparts and telson cor­
respond to those figured by J.1. Barnard (19 54),
but they are less setose, the outer plate of the
maxiIIiped having only 4 lateral setae instead
of 14.

FAMILY STEGOCEPHALIDAE

GENUS Parandania Stebbing
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FIG. 3. Paracallisoina coecus { Ho lmes). Juvenile, 6.0 mm, Albatr oss 4760 : a, lateral view; b-d, gnathopod
1; e, i, gnathopod 2; s-i. pereopods 1, 3, 4, 5; k-m, uropods 1-3. Paracallisoma alberti Chevreux 1903, copy
of original figures, n, 0 , gnathopods 1, 2.

Parandania boecki (Srebbing )
Andania boecki Stebbing 1888:735 , pI. 36
Parandania boecki Stebbing, 1906:95-96; J. L.

Barnard 1961:57-58, fig. 27 ( with refer­
ences) .

MATERIAL : One male, 5 mm from Albatross
Station 4765 southeast, of Komandorsk ije Os­
trova, 53° 12' N, 171° 37' W , 1217 fms (bot­
tom depth ), haul at 300 fms, May 29, 1906.

DISTRIBUTION : Cosmopolitan except for the
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Arctic. Pelagic. Minimum recorded depth 300
m; minimum depth of closed haul 2200 m.

FAMILY PLEUSTIDAE

GENUS M esopleustes Stebbing

This genus stands directly between the Pleu­
stidae and the Paramphithoidae, forming almost
the perfect intergrade, but in reality it is better
assigned to the Calliopiidae. The two former
families differ only by the lower lip and coxal
structure. The lower lip of the type genus
Pleustes is composed of gaping, tilted, oval outer
lobes astride broad partially fused inner lobes,
whereas the lower lip of the type genus Param­
phithoe is composed of two upright, ungaping
outer lobes with distinct mandibular processes
and no inner lobes. The first four coxae of
Pleustes are broadly rounded below, whereas
those of Paramphithoe are sharply acute below.
The lower lip of Mesopleustes is composed of
distinct outer lobes, slightly tilted, slightly gap­
ing, with poorly developed but distinct mandib­
ular processes and indeterminate inner lobes.
The coxae are attenuated but not sharply acute.
The simple mandibular molar of Pleustes in con­
trast to the heavily ridged molar of Paramphi­
tboe is of no consequence since other, undoubted
pleustids have the paramphithoid molar . The
slender gnathopods of Paramphithoe are imi­
tated in other pleustid genera. Both families
have species that are processiferous.

The fusion of Paramphithoidae and Pleustidae
is not necessarily warranted by this intergrading
genus , for if the importance of lower lips were
discounted then the Calliopiidae should also
have to be included in the complex. The Callie ­
piidae scarcely differ from Eusiridae (= Ponto­
geneiidae ) and a case could then be made for
their inclusion with pleustids and paramphi­
thoids. I do not advocate such extensive recombi­
nation at this time in the Amphipoda, although
the trend is obvious and, compared with other
animal groups, the Amphipoda are certainly
oversplit at the family level.

_,Mesopleustes abyssorum (Stebbing )
Figs. 4,5

Pleust es abyssorum Stebbing 1888:872, pI. 67.
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Mesopleustes abyssorum, Stebbing 1906:315;
Chevreux 1927:92-93; Pirlot 1933: 155­
156; Schellenberg 1955: 194.

MATERIAL : Four specimens 22 mm 22 mm
16 mm, and 15 mm, from Albatros~ Statio~
5082, south of Harnamatsu, Honshu, Japan, 34°
05' N, 137° 59' E, 662 fms, Oct. 20, 1906.

REMARKS : The lower lip of three of the speci­
mens has been dissected. None shows the false
inner lobes drawn by Stebbing, and 1 believe
those may have originated from pressure on the
organ while mounted under a cover slip, for by
compression with a needle at the inflated median
line f~lse lobes can be inflated where shown by
Srebbing, Hence the lower lip is even less like
that of pleustids and more like that of param-
phi tho ids. .

Shallow pitlike thickenings of the chitin
cover the body and the coxae and are drawn in
enlarged figures.

DISTRIBUTION : Previously recorded from the
southern Indian Ocean, near Marion Island, 3013
m; near Cape Noun, Morocco, 1180 m; NW
Flores Sea, 694 m.

FAMILY EUSIRIDAE

GENUS Eusirella Chevreux

Eusirella multicalceola (Thorsreinson )
Figs. 6, 7

Gracilipes multicalceolus Thorsteinson 1941:
85-86, pI. 7, figs. 71-77.

Eusirella multicalceola, Birsrein & Vinogra­
dov 1955:271, fig. 30; Birsrein & Vinogra­
dov 1960:224.

MATERIAL ; Figured female, 8.0 mm, and two
. other specimens, from Albatross Station 4758,

off Queen Charlotte Islands 52° 02' N 132°, "53 W , 1600 fms, May 19, 1906. .
REMARKS : This species differs from E. elegans

Chevreux (1908) by the much more slender
gnathopods and the truncate first coxa, and
from E. longisetosa Birstein and Vinogradov
( 1?60) by the shorter third mandibular palp
article, the much more deeply cleft telson, the
shorter dactyli of the gnarhopods, the shorter
second article of the first maxillary palp, and by
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FIG. 4. Mesop leustes abyssorum (Stebbing ). Female, 22.0 mrn , Albat ross 5082 : a, lateral view; b, enlarge­
ment of urosome and third pleona l epimeron; c, mandible; d, lower lip ; e, I, maxillae 1, 2; g, maxilliped; b,
gnathopod 1; i, i, medial and lateral views of gnathopod 2; k, I, right and left pereopod 5, to show asymmetry
in art icle 5; m-o, uropods 1- 3; p, uropod 3, enlarged.
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having article 5 of pereopod 1 much shorter
than article 4.

The calceoli are present only on the medial
faces of the articles of the antennae although in
the figure of the animal drawn here they are
shown rather strongly because they appear under
low-powered microscopy to show through the
very transparent appendages.

Birstein and Vinogradov (1960) removed
Shoemaker's (1945) identification of E. elegans
Chevreux to E. multicalceola, but I believe this
move is premature, for Shoemaker's specimen
has several good characters worthy of at least
subspecific value if not more so. Especially im­
portant is coxa 1 projecting forward strongly in
Shoemaker's specimen; the fifth articles of the
gnathopods are of similar length in both pairs
and relatively shorter than in E. m ulticalceola;
the dactyli of the gnathopods extend nearly the
full length of article 6, and hence the palm is
longer and more distinctly defined by spines
than in E. multicalceola; the accessory flagellum
is of cylindrical, not bractiformal shape as seen
on my specimen. There may be differences in
the mandibular palp not mentioned by Shoe­
maker . Shoemaker believed that E. m ulti calceola

as well as E. valdiviae Schellenberg (1926) were
synonymous with E. elegans Chevreux. Since
Thorsreinson had a male, and Birsrein and Vino­
gradov and I figure females, we show that there
are no sexual differences in E. multicalceola.

Eusirella valdiviae was not well figured and
the gnarhopods, although slender as in E. multi­
calceola and Shoemaker's specimen, may be
turned and may not have been drawn flat; even
so they have short dactyls as in E. multicalceola.
The truncate first coxae also show that E. valdi­
viae is closely related and possibly the senior
synonym of E. m ulti calceola.

Stephensen's (1944) figures of E. elegans
show coxa 1 acutely pointed forward and show
sexual differences only in antennae.

Because of zoogeographical considerations
these species should not be fused until more
material from the South Atlantic area can be
examined in greater detail. Eusirella multical­
ceola is a North Pacific species, E. valdiviae is
known from the South Atlantic, and E. elegans
and Shoemaker's specimen are from the middle
North Atlantic. Shoemaker's specimen is most
closely related to E. elegans because of the first
coxa. Hence E. elegans might be an endemic
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FIG. 5. Mesopleustes abyssorum (Stebbing). Female, 22.0 mm , Albatross 5082 : a, head ; b, outline ~f maxilla
2; c, d, dorsal and lateral views of telson ; e, ple onal segments 1-3, left to right; I, enlargement of a pereonal
segment above the coxa to show sculpture; g, enlargement of dorsal edge of a pleonal segment to show sculp­
ture; b-], distal ends of coxae 1- 3. Cyclocaris guilelmi Chevreux. Male , 6.3 mm : k, coxa and articles 2 and 3
of gnathopod 1.
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FIG . 6. Eusirella multicalceola (Tho rsteinson) . Female, 8.0 mm, Albatross 47 58 : a, lateral view; b, peduncle
of antenna 1; c, accessory flagellum ; d, apex of antenna 1; e, antenna 2; t. calceolus; g, pere opod 1; b, end of
pereopod 1; i, telson .

Atlantic species, with E. multicalceola and E.
valdiviae representing a North Pacific, circum­
antarctic species penetrating into the South At­
lantic. K. H. Barnard's (1932) identification of

E. elegans cannot be relegated either to E. ele­
gans or E. valdiviae since the first coxa is not
described and the gnathopods not figured. The
very few locality collections of this species that
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FIG. 7. Eusirella multicaelceola (Thorsteinson). Female, 8.0 rnm, Albatross 4758 : a, upper lip ; b, mandible;
c, maxilla 1; d, maxilla 2; e, maxilliped; t. g, gnathopods 1, 2; h-j; uropods 1-3.

have been made so far do not warrant final
conclusions in any of these matters yet.

DISTRIBUTION: North Pacific: Gulf of Alaska,
1000-1200 m tow; Kurile-Kamchatka Trench
tows showing distribution between 500 and
2000 m; east of the Ramapo Deep in a 0-5500
m tow; Birstein and Vinogradov( 1960) state
that the distribution includes the Bering Sea
but I am not aware of such a published record .
Eusirella valdiviae is known from the South
Atlantic about 30° Sand K. H. Barnard 's ma­
terial also came from that area.

56, pI. 6; Birstein & Vinogradov 1955:
275-276; Birstein & Vinogradov 1960:
225.

MATERIAL : One specimen from Albatross
Station 4760, northeastern Pacific, 53° 53' N,
144° 53' W, 2200 fms, May 21, 1906.

DISTRIBUTION: Northern Pacific: Gulf of
Alaska, Hokkaido, southern California, and east
of the Ramapo Deep , shallowest depth 930 m,
greatest haul 5500 m but no closing hauls yet
available defining greatest depth.

GENUS Rhachotropis Smith

Rbacbotropis natator .( Holmes)

Gracilipes natator Holmes 1908:527-529, figs.
32-3 4; Thorsteinson 1941: 85, pI. 6, figs.
67-70.

Rhachtropis natator, J. L Barnard 1954: 54-

FAMILY GAMMARIDAE

GENUS Melita Leach

Melitakodiakensis, new species
Fig. 8

DIAGNOSIS : Antenna 1 scarcely longer than



FIG. 8. Melita kodiakensis, n. sp. Holotype, male, 12 .0 mm : a, lateral view; b, head; c, peduncle ofantenna
1; d, mandible; e, lower lip ; i. g, ends of gnathopods 1, 2; b, pereopod 1; i-k, uropods 1-3; l, telson.
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the second; head with accessory lobe at antero­
lateral corner behind which is the sharp tooth
generally present in Meliras; eyes present, with
well-developed ommaridea but bleached to ochre
in alcohol; article 1 of mandibular palp not pro­
duced ; inner lobes of lower lip well developed;
coxa 1 not produced forward ; articles 5 and 6
of gnarhopod 1 equal in length, finger norm al;
palm of male gnarhopod .2 oblique, with three
processes, finger overriding palmar edge and
slightly longer than palm, article 4 with distal
tooth; pereopods 3-5 rather short and stout,
posterodisral corners of article 2 not strongly
produced; pleonal epimera rounded or quadrate
at posterior lower corners; pleonal segments 1-5
increasingly strongly dentate dorsally, on seg­
ment 1 there are twO obsolescent teeth, on
segment 2 there are three obtuse teeth, on seg­
ment 3 there are five teeth, on segment 4 there
are three teeth, the middle-most of which is
more erect than the two laterals, on segment 5
there are three teeth , the middle of which is
shortest but possibly because of damage ; hence
the pleonal tooth formula is (2) -3-5-3-3-0.

HOLOTYPE: USNM no. 108631, male, 12 mm.
Unique.

TYPE LOCALITY: Chogafka Cove, Kodiak Is­
land, Alaska, July 10, 1880, W. H . Dall , no.
3371 (1948).

RELATIONSHIP : This species is related to M.
valida Shoemaker (1955) but differs by the
quadrate third pleonal epimeron, the smaller
forward extension of the first coxa, and the
larger teeth of the urosome . It differs from M.
dentata (Kroyer ) (see Sars, 1895 : pI. 181) by
the quadrate third pleonal epimeron, the un­
produced first mandibular palp article, and the
accessory lobe at the lower anterior corner of
the head. From M. gladiosa Bate (Chevreux and
Fage, 1925 :233) it differs by the unproduced
first to thi rd pleonal epimera and the male
second gnathopodal palm ar armature. From M.
paUida Sars (1886: pI. 15) the new species
differs by the unproduced second and th ird
pleonal epimera and the shape of the head.

FAMILY PHOTIDAE

GENUS Photis Kroyer

Pbotis chiconola, new species
Fig. 9
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DIAGNOSIS OF MALE: Coxae 1 and 2 similar
to coxae 3 and 4, longer than broad; third coxa
not wider than second; gnarhopod 1 with palm
slightly excavate, distinctly defined by a shallow
bump armed with a spine; palm of gnathopod 2
oblique, with a deep , narrow conical invagina­
tion , the defining tooth slender but not reaching
a transverse line from the dactylar hinge, the
palmar process near finger hinge notprotruding
strongly, article 7 slender, tapering evenly, with
several inner serrations and articulated spines,
the largest occurring distally and forming a
slight notch, tip of article 7 strongly overlapping
defining tooth; article 2 of gnathopod 2"poorly
produced anterodistally, its lateral face with a
single, obscure stridulating ridge.

FEMALE:. Palm of gnathopod 2 slightly ex­
cavate, its article 7 overlapping palm, ante ro­
distal end of article 2 with a small, narrow
process.

HOLOTYPE : USNM no. 108632 , male, 5 mm .
TYPE LOCALITY: Albatross Station 4530,

Monterey Bay, California, Pt . Pinos Lighthouse,
S 78° E, 6.8 miles, 847-755 fms, beam trawl
on soft gray mud, May 27, 1904.

MATERIAL : Station 4530 (25 specimens) .

RELATIONSHIP : This species is most closely
related to Photis conchicola Alderman (see J. L.
Barnard, 1962a) and the differences herein
noted may be those of only racial value. Photis
chiconola differs from P. conchicola especially
by the slender dactyl of the female gnathopod 2,
which strongly overlaps the palm, in contrast to
the short, stout dactyl fitting the palm in P.
conchi cola. Articles 3-6 of pereopods 3-5 are
more slender in P. chiconola, the dactyl of male
gnathopod 1 is longer, and the male -coxa' 2 is
longer than broad but this probably is a feature
of its juvenility. The distal lobe of article 2 on
the female second gnathopod is small and slender
in contrast to that of female P. concbicola.

The new species is related to P. reinhardi
Kroyer (see Sars, 1895 :pI. 202), differing from
it by the , narrower palmar excavation of male
gnathopod 2, which may be a feature of juvenil­
ity, but the dactyl strongly overlaps the palm,
indicating sufficient difference .
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FIG. 9. Pbotis cbiconola, n. sp. Female, 4 .5 mm, Albatross 4530 : a, b, head; c, d, gnathopod 1; e, f, gnatho­
pod 2; g, pereopod 1; b, end of pereopod 3; i , pereopod 5; j , coxa 5; k, coxa 6; l-n, uropods 1, 2, 3 (enlarged) ;
0 , te1son; p, pleonal segments 1-3, left to right. Holotype, male , 5.0 mm : q-s, gnathopods 1,2,2 (enlarged) ;
t, pere opod 2; U-W, pereopods 3- 5; x , coxa 3.

GENUS Podo ceropsis Boeck

Podoceropsis nitida (Stimpson)

Selected references :
Podoceropsis excauata, Sars 1895:576-577,

pl. 205.
Podoceropsis nitid«, Holmes 1905: 524-525,

unnumbered fig.; Holmes 1908: 543; Kun-

kel 1918: 142-143, fig. 41; Chevreux &
Fage 1925:317- 318, fig. 326; Shoemaker
1930:124; Stephensen 1940:62; Stephen­
sen 1942: 373; Gurjanova 1951:855-856,
fig. 600.

MATERIAL : One female from Chiniak Bay,
Kodiak Island, Alaska, July 12, 1880, W. H.
Dall call. no. 3413 (1527).
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DISTRIBUTION: Boreal species: North Atlantic
at Norway, Kattegat, Holland, France as far
south as Boulonge, British Isles, New England
as far south as Connecticut; Arctic at Bering,
Chukchi, and East Siberian seas; North Pacific
at Kodiak Island, Alaska. Depth range 40­
150 m.

FAMILY ISCHYROCERIDAE

GENUS Iscbyroceras Kroyer

Iscbyrocerus hortator, new species
Fig. 10

DIAGNOSIS : Eyes obsolete, forming a barely
perceptible white mass composed of finely par­
ticulate tissue; antenna 1 shorter than antenna
2; flagellum of antenna 2 not longer than article
5 of peduncle; coxa 5 half as long as coxa 4;
pereopods 4 and 5 with lower posterior corners
of second articles subconically produced , pereo­
pod 3 less produced; uropod 3 very slender,
elongated, rami about 37% as long as peduncle,
apex of outer ramus ornamented (see figures),
inner ramus with a single apicle spinule; telson
linguiform, apically rounded , armed with two
lateral spines; gnathopod 2 with long palm,
scarcely distinct from but longer than hind
margin of article 6, near finger hinge bearing a
poorly bifurcate process.

HOLOTYPE: USNM no. 108634, female, 13.8
mm, ovigerous.

TYPE LOCALITY: Albatross Station 2789, off
Isla de Chiloe, Chile, 42° 36' 00" S, 75° 28' 00"
W , 1342 fms, Feb. 12, 1888.

MATERIAL: Albatross 2788 (specimen 9.0
mm) ; Albatross 2789 (holotype, and a 9.5-mm
specimen).

RELATIONSHIP: In the obsolescent eyes and
the short rami of uropod 3 this species resembles
1. tenuicornis (Sars 1885 ) and I . breoicorni s
(Sars 1885 ) , but differs by the produ ced pos­
teroventrol corners of the second articles of
pereopods 4 and 5 and the distal palmar process
of gnarhopod 2. It has different proportions of
the antennae than I. tenuicornis, and different
proportions of the peduncle and rami of uropod
3 than does I. breoicornis.

The new species differs from I. commensalis
Chevreux ( 1900 ) by the shorter fifth coxa, the
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obsolescent eyes, and shorter rami of uropod 3,
but in other respects the two species are similar.

This species is related to 1. chamissoi Gurja­
nova ( 1951), but differs by rhe produced lower
corners of the second articles on pereopods 3- 5.
The shorter rami of uropod 3 distinguish the
species from 1. krascheninnikovi Gurjanova
( 1951 ), according to her key and description.
The new species lacks the distal peduncular seta
on uropod 3 shown for I. rbodomelae by Gurja­
nova (1951).

The epistome is similar to that drawn herein
for I. malacus, n. sp.

DISTRIBUTION: The type locality and off Ar­
chipielego de los Chonos, Chile, 45° 35' 00"
S, 75° 55' 00" W, 1050 fms, Feb. 11, 1888.

Ischyocerus malacus, new species
Fig. 11

DIAGNOSIS : Eyes obsolete, pigmentless in al­
cohol but bearing tiny distinct ommatidea mod­
erately scattered; antennae about equal in length ,
flagellum of antenna 2 not longer than article 5
of peduncle ; coxa 5 three-fourths as long as
coxa 4; pereopod 5 with-lower posterior corner
of article 2 subacutely produced, the corners of
pereopods 3 and 4 bluntly produced ; uropod 3
slender, elongated, rami half as long as peduncle,
apex of outer ramus ornamented (see figures),
inner ramus with a single apical spinule; telson
linguiform, apically rounded, armed with two
spines; gnathopod 2 with long palm, scarcely
distinct from but longer than hind margin of
article 6, near finger hinge bearing a poorly
bifurcate process. .

HOLOTYPE: USNM no. 108636, female, 9.0
mm. Unique.

TYPE LOCALITY: Albatross Station 4538,
Monterey Bay, California , 6.5 miles S, 85° E ,
of Pt. Pinos Lighthouse, 871 fms, May 31, 1904.

RELATIONSHIP: This species resembles I.
bortator, n. sp., in its general appearance but
from the diagnoses one may see innumerable
small differences. The eyes of I. malacus are
slightly better composed, coxa 5 is longer, the
rami of uropod 3 are longer, andthe antennae
are equal in length.

The produced lower corner of article 2 on
pereopod 5 removes this species from these
relatives: 1. megacbeir (Boeck ) , 1. hanseni



FIG. 10. l scbyrocerus bortator, n. sp. H olotype, female, 13.8 mm, Albatros s 278 9: a, lateral view; b, acces­
sory flagellum; c, d, gnathopod 1, medial and lateral; e, I, gnathopod 2, medial and lateral ; g, pereopod 1;
h-j, uropods 1-3; k, two views of uropod 3, enlarged; I, apex of inn er ramus of uropod 3; m, apex of outer
ramus of uropod 3; n, telson,

FIG. 11. Iscbyrocerus malacus, n. sp. H olotype, female, 9.0 mm , Albatross 4538: a, lateral view; b, upper lip
and episrorne complex; c, gna thopod 1; d, e, gna thopod 2, medial and lateral views; I- h, uropods 1-3; i , two
enlarged views of uropod 3; j , apex of inn er ramus of uropod 3; k, apex of outer ramus of uropod 3; I, telson .
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Srephensen, I. teneicornis (Sars ); I. breuicornis
(Sars ) , and I. brusilovi (Gurjanova ).

From 1. chamissoi Gurjanova it differs by the
equal antennae and the longer rami of uropod
3; from 1. krascheninnikovi by the equal anten­
nae and the weak eyes. From I. commensalis
Chevreux the new species differs mainly by
coxa 5 being slightly shorter than coxa 4 and by
the weak eyes.

FAMILY COROPHIIDAE

GENUS Ericthonius Milne Edwards

Erictbonias hunteri ( Bate)

Selected references : Sars 1895: 605, pI. 216 , fig.
2;Holmes 1908 :543; Chevreux & Fage 1925 :
354-356, fig. 363; Stephensen 1940 :65 ;
Stephensen 1942: 403; Stephensen 1944: 128;
Enequist 1950 :344-345, fig. 62; Gurjanova
1951:951, fig. 662; Shoemaker 1955:68.

MATERIAL: Pacific Grove, California, 300+
fathoms, USNM no. 103349, no. 42, 2 (1 male).

DISTRIBUTION: Subarctic at Murman Coast,
White Sea, Okhotsk Sea, Barents Sea, north of
Russia ' northeastern Atlantic south to Gulf of
Gascogne but also penetrating into the Black
Sea, as yet unrecorded in the Mediterranean;
Alaska at Pt. Barrow and recorded here as far
south in the eastern Pacific as Monterey Bay,
descending app arently to greater depth with
temperature. Previously recorded from 0-235 m,
here to 550 m.

FAMILY PODOCERIDAE

GENUS Dulichia Kroyer

Dulichia remis, new species
Fig. 12

DIAGNOSIS OF MALE : Pereonal and pleonal
segments lacking dorsal projections; head lack­
ing eyes and lateral bulges; lateral lobes and
rostrum small; coxa 1 small, not spiniform, other
coxae not acuminate, rounded below; palmar
defining tooth of gnathopod 2 oblique, quite
proximal, inner edge of article 7 bearing a long
proximal tooth, article 2 broadly lobed on its
distal half ; pereopods 3-5 subprehensiIe, article
6 inflated and strongly spinos e, the serrate finger
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turned back on palm; telson with a dorsal ac­
cessory lobe. Mouthparts like those figured by
Sars ( 189 5, pI. 228 ) for D. spinosissima except
for the longer fourth maxillipedal palp article.

HOLOTYPE: USNM no. 108637, male, 13.0
mm .

TYPE LOCALITY: Albatross Sta. 4781 , the
Near Islands, Alaska, 52 0 14' 30" N , 174 0 13'
E, 482 fms, June 7, 1906.

?FEMALE: If indeed these three specimens
represent the female of this species there is a
remarkable sexual differentiation. They differ
from the male by the deeper head having lateral
eye bulges filled with dispersed white cells;
shorter outer rami of urop ods 1 and 2; less
inflated, yet distinctively prehensile sixth articles
of the pereopods; relatively longer fifth articles
of pereopods 3 and 4 (possibly on missing
pereopod 5 of male also) ; and the distinct
ventral bumps on coxae 3 and 4.

Three criteria indicating that the two sexes
belong to the same species are : (1) the pre­
hensile pereopods 3 and 4 (5 ? ), (2 ) the rather
long fourth maxiIIipedal palp article, and (3 )
the peculiar dorsal accessory lobe of the telson.

RELATIONSHIP OF MALE: In its second gnath­
opod it is closely related to D. tuberculata (see
D. curticauda, Sars, 1895 : pI. 230, fig. 2) bur
lacks eyes, has a larger dactylar process on
gnathopod 2, and has distinctly prehensile pere­
opods 3- 5. In addi tion to the above notes it
differs from D . porrecta (see Sars, 1895 : p!.
229) by the nonacuminate second coxa. The
new species differs from D. kn ipowitschi Gur­
janova (see 1951 ) by the same criteria men­
tioned above for D. tuberculata.

Species noted for poorly developed eyes and
for having second gnathopods reasonably similar
to the new species are D. normani Sars (1895 :
supp!. pI. 8 ) , of which only the female has been
described; D. birticornis Sars (1885) and Steph­
ensen (1944), and D . abyssi. The first two of
these species have poorly prehensile pereopods.
D. abyssi Stephensen (1944) lacks pereopods,
and perhaps represents earlier growth stages of
the present new species, since gnathopod 2 is
shown in two stages which conceivably could
lead to the present stage; terminal developments
in the specimens at hand are the long dactylar
tooth and the strongly broadened distal end of
article 2 on gnathopod 2.
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FIG. 12. Dulichia remis, n. sp. Holotype, male, 13.0 mm, Albatross 4781: a, lateral veiw, antennae and
pereopod 5 broken; b, telson; c, end of maxillipedal palp; d, e, coxae 3, 4; i. end of gnathopod 1; g-i, details
of gnathopod 2; i. k, end of pereopod 1; l, end of pereopod 3. Female, 16.0 mm, Albatross 4781: m, head
and antennae; n, head, arrow indicating dorsum; 0 , p, gnathopods 1, 2; q-s, pereopods 3-5; t , end of pereopod
4; u, urosome.



334

REFERENCES

BARNARD, I. 1. 1954. Four species of bathy­
pelagic Gammaridea (Amphipoda) from
California. Allan Hancock Found. Publ., Occ.
Pap. 13: 52-69, pIs. 2-6.

"- - - 1959. Epipelagic and under-ice Amphi­
poda of the central arctic basin. Geophys . Res.
Dir., U.S. Air Force Cambridge Res. Center,
Bedford, Mass., Geophysical Research Papers
63 :115-152, pIs. 1-23.

--- 1961. Gammaridean Amphipoda from
depths of 400 to 6000 meters. Galarhea Repts,
5:23-128,83 figs.

--- 1962. South Atlantic abyssal amphipods
collected by R. V. Vema. Abyssal Crustacea,
Vema Res. Ser. 1: 1-78, 79 figs.

--- 1962a. Benthic marine Amphipoda of
southern California; Families Aoridae, Pho­
tidae, Ischyroceridae, Corophiidae, Podoceri­
dae. Pac. Nat. 3 (1) :1-72, 32 figs.

BARNARD, K. H. 1932. Amphipoda. Discovery
Repts, 5:1 -326, pI. 1, 174 figs.

--- 1937. Amphipoda. John Murray Exped.
1933-1934, Sci. Repts., Brit. Mus. (Nat.
Hist.) 4(6): 131-201, 21 figs.

BIRSTEIN, A., and M. E. VINOGRADOV, 1955 .
Pelagicheskie gammaridy (Amphipoda ­
Gammaridea) Kurilo-Kamchatskoi Vpadiny.
Akad . Nauk SSSR, Trudy Inst. Okean. 12:
210-287, 35 figs.

--- 1958. Pelagicheskie gammaridy (Am­
phipoda, Gammaridea) severozapadnoi chasti
Tixogo Okeana. Akad. Nauk SSSR, Trudy
Inst, Okean. 27 :219-257, 17 figs.

--- 1960. Pelagicheskie gammaridy tropi­
cheskoi chasti Tixogo Okeana. Akad. Nauk
SSSR, Trudy Inst. Okean. 34 :165-241, 34
figs.

BONNIER, J. 1896. Edriophthalmes. Res. Sci.
Campagne du "Caudan" dans le Golfe de
Gascogne. Ann. Univ. Lyon 26 (3) :527-689,
pis. 28-40.

BRUGGEN, ERNST VON DER. 1907a. Amphipoda.
Zoologische Ergebnisse der russischen Expedi­
tionen nach Spitzbergen. Ann. Mus . Zool
Acad. Imp. Sci. St. Petersbourg 11:214-244,
9 figs., 1 chart.

CHEVREUX, E. 1899. Sur quelques interessantes
especes d'amphipodes provenant de la derniere

PACIFIC SCIENCE, Vol. XVIII, July 1964

campagne du yacht Princesse Alice. Bull. Soc.
Zool. France 24 :147-152, 5 figs.

--- 1900. Arnphipodes provenant des cam­
pagnes de l'Hirondelle (1885-1888). Res.
Camp. Sci. Albert I'", Monaco 16:i-iv, 1-195,
pIs. 1-18.

--- 1903. Note preliminaire sur les arnphi­
nodes de la famille des Lysianassidae recueil­

"lis par la Princesse-Alice dans les eaux pro­
fondes de L'Atlanrique er de la Medirerranee.
Bull. Soc. Zool. France 28 :81-97, 7 figs.

--- 1908. Diagnoses d'amphipodes nou­
veaux provenant des campagnes de la
Princesse-Alice dans l'Atlantique Nord. Bull.
Inst.Oceanog. 121:1-15,8 figs.

--- 1927. Crustaces amphipodes. Exped .
Sci. "Travailleur" et du rralisman" pendant
les annes 1880, 1881, 1882, 1883. Mala­
costraces (suite) 9 :41-152, 14 pIs.

--- 1935. Amphipodes provenant des Cam­
pagnes du Prince Albert I'" de Monaco. Res.
Campagnes Sci. Albert I", Monaco 90 : 1-214,
16 pIs.

CHEVREUX, E., and 1. FAGE. 1925. Amphipodes.
Faune de France 9:1-488,438 figs.

DAHL, ERIK. 1959. Amphipoda from depths
exceeding 6000 meters . Galathea Repts. 1:
211-240, figs. 1-20.

ENEQUIST, PAUL. 1950. Studies on the soft­
bottom amphipods of the Skagerak. Zool.
Bidrag fran Uppsala 28 :297-492, 67 figs., 6
charts .

GURJANOVA, E. 1951. Bokoplavy morei SSSR i
sopredel'nyx vod (Amphipoda-Gammaridea).
Opred. po Faune SSSR, Izd. Zool. Inst, Akad .
Nauk 41 :1-1031, 705 figs.

--- 1952. Bokoplavy severnoi chasti Tixogo
Okeana (Amphipoda-Gammaridea) chase' 1.
Akad . Nauk SSSR, Opred. po Faune SSSR
74 : 1-440, 143 figs.

HOLMES, S. J. 1905. The Amphipoda of south­
ern New England. Bull. U.S. Bur. Fisheries
24:459-529, 13 pIs., numerous figs.

-- 1908. The Amphipoda collected by the
U.S. Bureau of Fisheries steamer "A lbatross,"
off the west coast of North America, in 1903
and 1904, with descriptions of a new family
and several new genera and species. Proc,
U.S. Nat. Mus. 35:489-543, 46 figs.



Bathyal Amphipoda-BARNARD

KUNKEL, B. W . 1918. The Arrhrostraca of Con­
necticut. Conn. Geol. Nat. Hist. Surv. 6. Bull.
26, (1 ) , Amphipoda: 15-181, figs. 1-55.

MADSEN, F. J. 1961. On the zoogeography and
origin of the abyssal fauna in view of the
knowledge of the Porcellanasteridae . Galathea
Repts. 4 :177-218. I

NORMAN, A. M. 1900. British Amphipoda :
Fam. Lysianassidae ( concluded) . Ann . Mag.
Nat: Hisr , (7) 5:196-214, pI. 6.

PIRLOT, J. M. 1933. Les amphipodes del'ex­
pedition du Siboga. Deuxierne partie. Les
Amphipodes Gammarides II.-Les Amphi­
podes de la mer profonde. 1 (Lysianassidae,
Sregocephalidae, Sten 0 tho ida e, Pleustidae,
Lepechinellidae). Siboga-Exped., Mon. 33c:
115-167, figs. 35-60.

SARS, G. O. 1885. Zoology, Crustacea, I. Norwe­
gian North-Atlantic Expedition 1876-1878,
6:1-280, 21 pIs., chart.

--- 1886. Zoology, Crustacea, II. Norwegian
North-Atlantic Expedition 1876-1878, 6: 1­
96, chart.

--- 1895. Amphipoda. An account of the
Crustacea of Norway with short descriptions
and figures of all the species. 1:viii and 711
pp., 240 pIs., 8 suppl. pIs.

---1900. Crustacea. The Norwegian North
Polar Exped . 1893-1896, Sci. Res. 1 ( 5) :
1-137, 36 pIs.

SCHELLENBERG, A. 1926. Amphipoda 3: Die
Gammariden der deutsch en Tiefsee-Expedi­
rion. 'W iss. Ergeb. Deutschen Tiefsee-Exped.
... "Valdivia" 1898-1899, 23: 195-243, pI.
5, 28 figs.

--- 1926a. Die Gammariden der deutschen
Sudpolar-Expedition 1901-1903. Deutsch
Siidpolar-Exped. 18:235-414, 68 figs.

---1927. Amphipoda des nordischen Plank ­
ton. Nordisches Plankton 20 (6 ) :589-722,
104 figs.

--- 1936. Zwei neue Amphipoden des Sril­
len Ozeans und zwei Berichrigungen. Zool.
Anz. 116: 153-156, 1 fig.

--- 1955. Amphipoda. Repts. Swedish
Deep-Sea Exped. 1947-1948, vol. 2, Zool.,
fasc. 2, no. 14: 181-195, 4 figs.

SHOEMAKER, C. R. 1925. The Amphipoda col­
lected by the United States Fisheries Steamer
"Albatross" in 1911, chiefly in the Gulf of

335

California. Bull. Am. Mus. Nat. Hist. 52 (2) :
21-61, 25 figs.

---1930. The Amphipoda of the Cheticamp
Expedition of 1917. Conrr , Canadian BioI.
Fisheries, n.s. 5 (10) :1-141, 54 figs.

--- 1945. The Amphipoda of the Bermuda
Oceanographic Expeditions 1929-1931. Zoo­
logica, Sci. Contrib. N .Y. Zool. Soe. 30 ( 4) :
185-266, 48 figs.

--- 1955. Amphipoda collected at the Arctic
Laboratory, Office of Nav al Research, Point
Barrow, Alaska, by G. E. MacGinitie. Smith­
son. Mise. ColIs. 128 (1 ) :1-78, 20 figs.

STEBBING, T. R. R. 1888. Report on the Amphi­
poda collected by H.M.S. Challenger during
the years 1873-1876. In Great Britain. Report
on the Scientific Results of the Voyage of
H.M.S. Challenger during the years 1873­
1876. Zool. 29:i-xxiv, 1-1737,210 pIs.

--- 1906. Amphipoda I. Gammaridea. Das
Tierreich 21 :1-806, 127 figs.

STEPHENSEN, K. 1913. Grenlands Krebsdyr og
Pycnogonider ( Conspectus Crustaceorurn et
Pycnogonidorum Groenlandiae ) . Medd . om
Grenland, Kjobenhavn 22: 1-479, 1 chart .

--- 1923. Crustacea Malacostraca. V. (Am­
phipoda I). Danish Ingolf-Exped. 3(8) :1­
100, 22 figs., 15 charts .

--- 1933. Amphipoda. The Godthaab Ex­
pedition 1928. Medd. om Grenland 79 (7) :
1-88, 31 figs.

--- 1935. The Amphipoda of Northern
Norway and Spitsbergen with adjacent waters .
Tr omse Mus. Skrifter 3( 1) :1-140, figs. 1-19,
charts.

---1940. Marine Amphipoda. Zool. Iceland
3 (2 6 ) :1-111,13 figs.

--- 1942. The Amphipoda of Northern
Norway and Spitsbergen with adjacent waters .
Fasc. 4. Tromse Mus. Skrifter 3 (4) :363­
526, figs. 53-78.

---1944. Crustacea Malacostraca VIII (Am­
phipoda IV ) . Danish Ingolf-Exped . 3 (1 3) :
1-51, 38 figs., 10 charts .

THORSTEINSON, E. D. 1941. New or noteworthy
amphipods from the North Pacific Coast.
Univ, Washington Publ. Oceanog . 4 ( 2) :50­
96,8 pIs.

WALKER, A. O. 1907. Crustacea. III. Amphi­
poda. Nat. Antaret. Exped., Brit. Mus. (Nat.
Hisr. ) 3:1-39, 13 pIs.




