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ABSTRACT

Bowman, Thomas E. Pelagic Amphipods of the Genus Hyperia and Closely
Related Genera (Hyperiidea: Hyperiidae). Smithsonian Contributions to
Zoology, number 136, 76 pages, 1973.—The genus Hyperia is restricted to large
species with no fusion of pereonites, mandibular palp present in both sexes, and
coxae not fused with pereonites. Eight species are recognized, of which two are
new, and one, Hyperia macronyx, is transferred to Hyperiella. The small species
of Hyperia, with some pereonites fused, mandibular palp absent in female, and
coxae fused to pereonites, are assigned to Hyperioides (1 species); Lestrigonus
Milne Edwards, restored from synonymy (6 species, 1 new); Hyperietta, new
genus (5 species, 3 new); Themistella (1 species); and Hyperionyx, new genus
(1 species). Keys are given to the species of each genus. Available information
on distribution is summarized for each species.
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Pelagic Amphipods of the
Genus Hyperia and
Closely Related Genera
(Hyperiidea: Hyperiidae)

Thomas E. Bowman

Introduction

A comprehensive taxonomic treatment of the
amphipod family Hyperiidae has not appeared
since the 1889 monograph of Bovallius. Important
contributions to the taxonomy of this family have
been made by Vosseler (1901), Stephensen (1924),
Barnard (1930, 1932), and Yang - (1960), but the
need for an up-to-date revisionary study remains
unsatisfied. In my studies of the Hyperiidae
collected during the California Cooperative Ocean-
ographic Fisheries Investigations (CalCOFI), I
encountered several undescribed species as well as
taxonomic problems that I felt unable to resolve
without making comparative studies of hyperiids
from other parts of the world. I therefore published
only the results of my investigations of the genus
Parathemisto (Bowman, 1960) and have delayed
until now the presentation of a revision of Hyperia
and closely related genera.

The present work considers the genus Hyperia
and the species now assigned to it. Some of these
species are transferred herein to currently recog-
nized genera (Hyperiella, Hyperioides), to genera
now considered synonyms of Hyperia (Lestrigonus,
Themistella), and to new genera (Hyperietta,

Thomas E. Bowman, Department of Invertebrate Zoology,
National Museum of Natural History, Smithsonian Institu-
tion, Washington, D. C. 20560.

Hyperionyx); all these genera are reviewed in this
paper. The other genera of Hyperiidae include
three monotypic genera (Bougisia, Pegohyperia,
Phronimopsis), Iulopis with two species, and
Hyperoche. Of these only Hyperoche presents
obvious taxonomic problems, and a monographic
treatment of it will be offered later.

MATERIAL.—For this investigation I have had
available the amphipod collections of the Division
of Crustacea, Smithsonian Institution, obtained
from many sources. Their careful curation and ar-
rangement for maximum convenience by the late
Clarence R. Shoemaker has facilitated my work
considerably. Several recent major collections of
hyperiids used extensively in this study and now
deposited in the Division of Crustacea are from the
following:

CalCOFI Cruises 1, 5, 9, 20, off the Pacific coast
of the United States from the latitude of the
Columbia River to that of Punta Eugenia in middle
Baja California, made available to me by Dr.
Martin W. Johnson, Scripps Institution of Ocean-
ography.

Cruises of the University of Washington R/V
Brown Bear in the northeastern Pacific, sent to me
by Dr. William 1. Aron.

Cruises 12, 13, 14 of R/V Ombango in the Gulf
of Guinea, sent to me by Dr. Alain Crosnier, Office
de le Recherche Scientifique et Technique Outre
Mer (ORSTOM) Republique du Congo.



Collections of Hyperiidae by ships participating
in the International Indian Ocean Expedition,
1962-65 (I1OE), sorted from plankton samples and
sent to me by Mr. Chandrasekharan Nair, Indian
Ocean Biological Centre.

1 am most grateful to the persons listed above, as
well as to the following, who have made it possible
for me to examine specimens from their museums:
Drs. R. W. Ingle and Roger Lincoln, British
Museum (Natural History); Dr. H.-E. Gruner,
Zoologisches Museum, Berlin; Dr. Charlotte
Holmquist, Naturhistoriska Riksmuseet, Stockholm;
Dr. Torben Wolff, Universitets Zoologiske Museum,
Copenhagen.

Z00GEOGRAPHY.—The above collections have en-
abled me to extend the known distribution of a
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number of species and to give some idea of the
overall pattern of distribution of other species. The
principal aim of this study, howéver, has been to
improve our understanding of the taxonomy of
the Hyperiidae, and the comments on species
distribution will perhaps be of most service in
indicating the gross inadequacy of our current
knowledge of the distribution of pelagic amphipods.
For some of the species occurring in the CalCOFI
area, I have tentatively extrapolated from distribu-
tions there to overall Pacific distribution patterns
found by Brinton (1962) to be characteristic of
species of euphausiids.

TaxoNoMiIcALLY USEFUL CHARACTERs.—To assist
the reader, a diagram of a typical & hyperiid, with
the parts labeled, is given in Figure 1.
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Ficure 1.—Diagram of a 3 hyperiid amphipod.
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The following abbreviations are used throughout
this paper:

Al, A2 = antenna 1 and 2

Md = mandible

Mxl, Mx2 = maxilla 1 and 2

Mxp = maxilliped

P1-P7 = pereopods 1-7

sl-s7 — segments 1 (coxa) to 7 (dactyl) of pereopods
Upl-Up3 = uropods 1-3

In arranging the species of Hyperia, Bovallius
(1889) separated them initially according to the
degree of fusion of the pereonites. His scheme,
which was followed by subsequent workers, remains
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basically valid and is used herein. Bovallius be-
lieved that the amount of pereonite fusion in a
species did not vary with sex or age. He reached
this conclusion after examining young specimens of
Hyperia faberi (—Hyperietta wvosseleri in this
paper), one of several species comprising the new
genus Hpyperietta, in which pereonites 1-2 are
fused in both sexes and in all growth stages. As
shown by Yang (1960) and Laval (1968), the amount
of fusion varies with age and sex in certain other
species (those included here in Lestrigonus). This
variation will be discussed in the accounts of the
individual species, but the following summary may
be helpful:

TABLE 1.—Fusion of Pereonites in the Family Hyperiidae

None 93 12 94 1-3 94 15 9 1-3, & 1-2 Q 14, 3 1-2 9 1-5, g 14
Hyperia Bougisia Hyperionyx Themistella  Lestrigonus crucipes L. latissima L. bengalensis
Hyperiella Hyperietta L. schizogeneios L. macrophthalma
Hyperoche Hyperioides L. shoemakeri
Iulopis Phronimopsis
Parathemisto
Pegohyperia

Other characters emphasized by previous workers
are the form of the head, the armature of the
pereopods and uropods, the size and shape of the
telson, and to a limited extent the mouthparts,
especially the presence or absence of the Md palp
in the 9. The ventral process of the head has
received some attention, but it has not been empha-
sized that this process is actually the gland cone
bearing the orifice of the antennal gland. In
gammaridean amphipods it can be easily seen that
the gland cone opens on the second of the 5 free
peduncular segments of A2. In the Hyperiidae the
gland cone and the segment on which it opens are
fused to the surface of the head. In @ Hyperia and
Hyperiella the gland cone segment is followed by 2
short free peduncular segments and a longer
l-merous flagellum (Figures 8a, 18¢, 20c, 22b). In
Hyperioides there is only 1 free peduncular segment
(Figure 24d), and in Lestrigonus, Hyperietta,
Themistella, and Hyperionyx the entire A2 is re-
duced to a single rudimentary free segment. Evi-
dently the first 2 antennal segments are always
fused with the head in Q@ Hyperiidae, but the pat-
tern of fusion among the other segments is not
known.

The size and shape of the gland cone are helpful
taxonomic characters, especially in the genus
Lestrigonus. The extent to which it overlaps or is
separated by a gap from the buccal mass, when
viewed laterally, is also useful.

Among the mouthparts I have found the Mxp
to be especially valuable taxonomically. The outer
lobes are separate and elongate in Hyperia,
Hyperiella, and Lestrigonus; fused medially and
rather broad in Hyperietta; separate and obovate
in Hyperionyx. The inner lobe is greatly reduced
in Hyperietta and Themistella. The most convinc-
ing evidence that Lestrigonus fabrei Milne Edwards
is not the same species as that called H. fabrei by
subsequent authors (=H. vosseleri Stebbing) lies
in the entirely different form of the Mxp of the
two species (compare Figures 27¢ and 41f). Curi-
ously, this difference has not been pointed out
previously, not even by Stebbing, who established
H. vosseleri because he thought it too small to fit
into Milne Edwards’ species.

The armature of the dactyls and distal margin of
the propus of P5-7 offer characters of generic
significance. The propal margin may be produced
into a spine (Lestrigonus; Figures 29¢; 33k,l; 35p,
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r; 36k) or a spinulose lobe (Hyperietta; Figures
44h; 47d, e) that overlaps the dactyl medially; in
Lestrigonus crucipes (Figure 31a) the dentate spine
immediately identifies the species. The presence or
absence of spinules on the proximal part of the
occluding margin of the dactyl is also a dependable
character.

Family HYPERIIDAE Dana, 1852

Head usually globular; eyes almost always
occupying most of lateral surface of head. Al-2
short in @, with 1-segmented flagellum; long in
d, with slender, multisegmented flagellum. Md
palp present in &, often absent in @. Outer lobes
of Mxp free (most genera), or fused medially
(Hyperietta). Pl simple, subchelate, or chelate;
P2 chelate. P3-4 similar, sometimes prehensile.
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P5-7 similar, sometimes elongate, usually not
prehensile. Gills on pereonites 2-6. Urosomites
2-8 fused. Up 1-3 with 2 rami. Type genus:
Hyperia Latreille.

Sexual dimorphism is marked in the Hyperiidae,
and at one time males of the genus Hyperia were
placed in a separate genus, Lestrigonus Milne
Edwards. In addition to the differences in Al-2,
the female has a shorter and plumper body. The
male body is more elongate, owing to the greater
development of the pleon and pleopods, and the
male is obviously the more active sex. Although
nothing is known about reproductive behavior in
these amphipods, the greater development of
sensory and locomotor structures in the male indi-
cates that he actively seeks out the female. The
great preponderance of males in collections made
under a light at night supports this proposition.

Key to Genera of the Family Hyperiidae

1. Pereonites all separate. Coxae separated from pereonites by sutures . ... 2

At least pereonites 1-2 fused. Coxae fused with pereonites (except in Bougisia)

2 Eyes without facets.

Head produced anteriorly into acute process between Al and A2
................................................. Pegohyperia Barnard
Eyes normal, with facets. Head not produced between Al and A2

3. Anterior pereonites raised into transverse folds. Body covered with fine pubescence

. P34 prehensile, dilated s5 closing against s6. .. ... ...
. P5 or P5-6 longer than P3—4

. Eye small.

. First 2 pereonites fused in adult § and @

. P5-7 subequal; P6 only slightly longer than P5 and P7. Telson of moderate size

. Pereonites 1-3 fused. P5 much shorter than P6-7.

Tulopis Bovallius

Pereonites not raised into folds. Body not covered with fine pubescence

. P1-2, carpal process laterally compressed, knife-shaped, without spines Hyperoche Bovallius

P1-2, carpal process spoon-shaped, with somewhat concave center and raised margins
armed with spines

P34, s5 not dilated

1. Hyperiella Bovallius
P3-4 longer than P5-6 .. . e e 1. Hyperia Latreille
Head produced anteriorly into acute process between Al and A2. Coxae
.................................... Bougisia Laval
Eye covering most of head surface. Head not produced between Al and A2. Coxae fused
with pereonites

distinct

First 3, 4, or 5 pereonites fused in adult @; first 2, 3, or 4 pereonites fused in adult g ... 9

IV. Lestrigonus Milne Edwards
P5 much shorter or distinctly longer than P6-7. Telson very short

VII. Hyperionyx, new genus
VI. Themistella Bovallius

Pereonites 1-5 fused. P5 much longer than P6-7 .

. P2 chelate; s7 closing against process of robust s6; P3-7 prehensile .......... Phronimopsis Claus

P2 chelate, s6 closing against process of s5. P3-7 nonprehensile .. ...
Q@ A2 moderately long, shape sinuous in profile. Md incisor with serrate apex. Mxp with
well-developed inner lobe. Exopods of Upl-3 with notched lateral margins ...
....................................................................................................... I11. Hyperioides Chevreux
Q@ A2 rudimentary. Md incisor with smooth apex. Mxp with rudimentary inner lobe.
Exopods of Upl-3 without notches . ... V. Hyperietta, new genus
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1. Hyperia Latreille, in Desmarest, 1823

DiacNosis.—Large species, 10-30 mm in length.
Head deeper than long. Pereon more or less dilated
in Q; all pereonites free. Coxae not fused to
pereonites. Al peduncle 3-merous; @ flagellum
l-merous. A2 peduncle 3-merous; Ist segment
fused with gland cone. Md with serrate molar;
palp present in both sexes. Mxl, outer lobe with
5 apical spines; palp with robust spine at medio-
distal corner. Inner lobe of Mxp well developed,
usually with 2 terminal spines. Pl subchelate or
barely chelate, carpal process only slightly de-
veloped. P2 chelate; carpal process spoon-shaped,
bearing spines along edges of spoon. $5-6 of P1-2
with many spines. P5-7 shorter than P3—4. Inner
ramus of & Up3 broad.

DEerivaTION OF NAME.—From Hyperia, a fountain
at Pherae in Thessaly. Gender feminine.

Type-spECIES.—By objective synonymy, Cancer
medusarum O. F. Miiller, 1776. In his original
diagnosis of Hyperia, Latreille (1823) included a
single species, H. sueurii Latreille, n. sp., based on
his figures of Phronima published a few years
earlier (Latreille, 1818; pl. 328: figs. 17-18). These
figures were copies of much earlier illustrations by
Stprm (1762, pl. 1: figs. 12-13) of his nonbinominal
species “Pulex cancriformis antennis brevissimus,
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corpore latiore.” Since Miiller’s Cancer medusarum
is also based entirely on Stgrm’s animal, it is a
senior objective synonym of Hyperia sueurii and
must be cited as the type-species of Hyperia.

Species of Hyperia spend at least part of their
lives in association with scyphomedusans (Hollow-
day, 1947; Dahl, 1959a, 1959b; Bowman, Meyers,
and Hicks 1963; Metz, 1967). They inhabit cool
water, living either at high latitudes or at depths
where cool water occurs in low latitudes.

The status of several of the nominal species of
Hyperia (as restricted above) has remained un-
settled right up to the present. There has been
general agreement that H. latreillei Milne Edwards
and H. hystrix Bovallius are junior synonyms of
H. galba Montagu and H. medusarum (Miiller)
respectively, but beyond this opinions have varied
widely. H. gaudichaudii Milne Edwards has been
considered a junior synonym of H. galba by some
authors (Walker, 1904, 1907; Stephensen, 1924;
Barnard, 1930, 1932; Vinogradov, 1956); others
have recognized it as a distinct species (Stebbing,
1888; Bovallius, 1889; Walker, 1903; Chilton, 1912;
Barnard, 1916). H. spinigera has been synonymized
with H. galba (Stephensen, 1924; Reid, 1955;
Hurley, 1960a), and H. antarctica with H. galba
(Vinogradov, 1956) and H. spinigera (Barnard,
1932). Both are recognizable species, in my opinion.

Key to the Species of Hyperia

. Posterior margin of s5-6 of P3-4 completely unarmed, even when viewed with high
MagMiBCation. .....ucmummummn ey s ERERTTE R
Posterior margin of s5-6 of P3—4 armed with setae which may be very short or as long as
width of segment and which may be very closely shaped or widely scattered .............. 2
. Setae on posterior margins of s5-6 of P3-4 uniformly short and closely spaced. Posterior
margin of pleonite 3 VEry CONVEX ... 6. H. spinigera
Setae on posterior margins of s5-6 of P3—4 longer and not uniform in length, less numerous
and more scattered, sometimes missing from s6
. Up3 protopod less than half as wide as long ... ...
Up3 protopod half or more than half as wide as long
. Coxa of P4 pointed and projecting laterad in adult. Limited to Antarctic (including South
GEOTGIA) ..o ettt 4. H. 'Mmﬂldh
Coxa of P4 not pointed or projecting laterad in adult. Not limited to Antarctic ................

. Up3 endopod distinctly more than half as wide as long
Up3 endopod half or less than half as wide as long ...
. Posterior margin of s6 of P1-2 not overlapped by spines ...
Posterior margin of s6 of P1-2 overlapped by spimes ... ...

. Spines on distal part of s6 of P1-2 reaching or extending beyond apex of s7 .. .. ...
........................................................................................................ 1. H. medusarum, medusarum form
These spines not reaching apex of s7 .. .. . . ... 8
. Length 10-15 mm. North Pacific ... ... 1. H. medusarum, hystrix form
Length more than 20 mm. South Atlantic and Pacific ... 3. H. gaudichaudii




1. Hyperia medusarum (O.F. Miiller)
FIGURES 2-6

Cancer medusarum O. F. Miiller, 1776:196.

Hyperia medusarum (O. F. Miiller) .—Murdock, 1885:143.—
Bovallius, 1887b:16; 1889:147-159, pl. 9: figs. 1-21 [litera-
ture, synonymy].—Holmes, 1908:490.—Stephenson, 1923:15-
17, chart 2 [synonymy, distribution]; 1924:80-81.—Dunbar,
1942:37; 1954:782-783; 1963:3 [distribution].—Bousfield,
1951;138-139; 1956:144.—Shoemaker, 1955:71-72.—Vinogra-
dov, 1956:210-211.—Oldevig, 1959:125.

Hyperia latreillei H. Milne Edwards, 1830:388, pl. 11: figs.
1-7.—Bovallius, 1889:164-175, pl. 9: figs. 31-43, pl. 10: figs.
1-17.

Hyperia hystrix Bovallius, 1889:159-163, pl. 9: figs. 22-30.

Hyperia galba (Montagu).—Brusca, 1967a:388; 1967b:542-543
[misidentification]. .

DEerIvATION OF NAME.—Not specifically stated,
but presumably refers to association of species with
scyphomedusae reported by Strgm (1762).

TYPE-LOCALITY.—S¢pndmgr, Norway.

DiagNosis.—Head length (lateral view) subequal
to length of pereonites 1-2 combined. Interantennal
lobe prominent (medusarum form) to moderate
(hystrix form). Female Al flagellum falcate; A2
flagellum very slender. Relative length of segments
of Md palp, 1:1.7:2.1; segment 2 gently arched;
segment 3 nearly straight. Outer lobe of Mxp much
longer than inner lobe; seta on anterior surface of
inner lobe long, numerous, and dense. S6 of P1 and
P2 with many spines on medial and lateral surfaces,
more numerous and longer in older and larger
specimens. In medusarum form (Figures 4c,d.f,g)
some spines reach beyond apex of s7; in hystrix
form (Figures 4a,b,e) spines are shorter and dactyl
is relatively longer. Posterior margins of s6 and s7
serrate; serrations present in medusarum form but
obscured by spines and twisting of segment, hence
not readily apparent and margin appears notched.
$4-s5 of P3-P4 with series of long and short spines
on anterior margin, long spines about equal
in length to width of segment; spines more
numerous in medusarum form (Figure 3a), less
numerous in 4, where they may be limited
to s5. S6 minutely serrate, anterior margin usually
unarmed, but may bear a few spines. P5-P7 sub-
equal in length in Q; in @& P5>P6=P7, usually
unarmed except for cluster of spines at anterodistal
corner of s2 of P7. Additional setae occasionally
present, especially in young of medusarum form;
variation in setation shown in Figure 3. Postero-
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lateral corners of pleonal epimera ending in points,
most pronounced in pleonite 3.

VariaTions.—This species, the most common
along the Pacific coast of North America, is rather
variable. Specimens from Pt. Barrow, Alaska, are
about 20 mm in length and closely resemble USNM
specimens from Frenchman’s Bay, Maine. This is
the typical H. medusarum described by Bovallius
and Sars which occurs along the east coast of North
America as far south as Connecticut and which is
commonly found on scyphomedusae in Alaskan
and Canadian Pacific waters. (Bowman, Meyers,
and Hicks, 1963). Adults collected at Friday
Harbor, Washington, in may cases from medusae,
resemble those from Pt. Barrow, but are smaller
and may have shorter spines on the gnathopods.

Specimens taken in plankton nets and midwater
trawls between the latitudes of Vancouver Island
and San Diego are smaller (9-15 mm), although
fully mature, and the setal armature of the
pereopods is less well developed. These specimens
may belong to the form given specific status
(Hyperia hystrix) by Bovallius (1889) and reduced
to a synonym of H. medusarum by Stephensen
(1924) after examining Bovallius’ syntypes. After
studying carefully the material in the Smithsonian
Institution I am inclined to accept Stephensen’s
position, at least for the present. Although the
majority of North Pacific specimens can be assigned
with reasonable confidence to either H. medusarum
(sensu stricto) or H. hystrix, the presence of seem-
ingly intermediate specimens at Friday Harbor
suggests the possibility of intergradation between
the two forms. A definitive study based on more
material than is available to me now is needed to
resolve the question.

DistriBUTION.—The hystrix form was taken in
limited numbers on the CalCOFI cruises, and
Figure 6 shows its combined occurrences on Cruises
1, 5, and 9. Most of the positive stations were north
of Point Conception, reflecting an affinity for cooler
water. The medusarum form was not found in the
CalCOFI samples, perhaps because of its closer
association with scyphomedusae in coastal waters,
or because it is limited to cooler water than that in
the area of the CalCOFI cruises.

The distribution of H. medusarum in the Atlan-
tic Ocean will be considered with the discussion of
the distribution of H. galba.
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FICURE 2.—Hyperia medusarum (a-g, ?): a, hystrix form, Puget Sound, Washington; b, head,
anterior, hystrix form, North Pacific (40°34’N, 147°55'W) ; ¢, head, medusarum form, Pt. Barrow,
Alaska; d, pleon, hystrix form, off San Francisco; e, pleon, medusarum form, Pt. Barrow; f-g,
Al-2, hystrix form, off San Francisco; h, Md, 3 hystrix form, off San Francisco; i, Mx2 outer
lobe, @ hystrix form, off San Francisco; j, Mxp, lateral, Q@ medusarum form, Pt. Barrow; k, outer
lobe of same, posterior surface; I-m, urosomes of & and Q, Pt. Barrow; n-o, urosomes of
3 and Q, off San Francisco.
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FicUrE 3.—Hyperia medusarum: a, P3, medusarum form Q, Pt. Barrow, Alaska; b, P38, hystrix
form Q, off San Francisco; ¢, P3, medusarum form @, Puget Sound, Washington; d, P3,
medusarum form &, Friday Harbor, Washington; e, P4, hystrix form Q, off San Francisco; f, P4,
medusarum form &, Friday Harbor; g, P4, medial surface, medusarum form @, Kuleet Bay,
Vancouver Island; h-j, P5-7, hystrix form @, off San Francisco; k-m, P5-7, hystrix form Q,
Monterey Bay, California; n-p, P5-7, medusarum form, ¢, Pt. Barrow.
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FiGURE 4.—Hyperia medusarum Q: a-b, P1-2, hystrix form, off San Francisco; c-d, P1-2 medu-
sarum form, Pt. Barrow, Alaska; e, P1, hystrix form, Monterey Bay, California; f, P1, medusarum
form, Friday Harbor, Washington; g, P1, medusarum form, Frenchman's Bay, Maine.

FIGURE 5.—Hyperia medusarum, P7: a, @, 165 mm, Monterey Bay, California; b, ¢, 21 mm,
Bering Sea; ¢, juvenile, locality unknown; (d-j, from Auke Bay, Alaska) d, & 14 mm; e,
3 105 mm; f, 3 95 mm; g, @ 100 mm; A, @ 75 mm; i, 2 50 mm; j, ? 3.7 mm.
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FIGURE 6.—Distribution of Hyperia medusarum, hystrix form,
CalCOFI Cruises 1, 5, and 9 combined. Dashed line shows
approximate limits of area sampled during cruises.

2. Hyperia galba (Montagu)
FiGures 7, 15p

Cancer gammarus galba Montagu, 1813:4, pl. 2; fig. 2.

Hyperia galba (Montagu) .—Guerin, 1825:771.—Bovallius,
1889:180-188, pl. 10: figs. 25-32 [literature, synonymy].—
Stephensen, 1923:17-19, chart 3 [distribution]; 1924:81-83,
chart 11; 1944:9.—Shoemaker, 1920:24E; 1926:3; 1955:71.—
Chevreux and Fage, 1925:401-402, fig. 401.—Behning, 1939:
354.—Dunbar, 1942:37; 1954:788 [distribution]; 1965:3 [dis-
tribution].—Schellenberg, 1942:241-242, fig. 202.—Hollow-
day, 1946:passim [association with medusae].—Bousfield,
1951:138; 1956:144.—Certain, 1953 [chromosomes]; 1960
[chromosomes].—Alvarado, 1955:219-220.—el Maghraby and
Perkins, 1956:494.—Vinogradov, 1956:210.—Dahl, 1959a;
1959b [evidence for ectoparasitism].—Oldevig, 1959:125.—
Bowman, Meyers, and Hicks, 1963:140-146, figs. 1, 2e-h.—
Bulycheva, 1964:317-318.—Metz, 1967 [association with me-
dusae].

DERIVATION OF NAME.—Presumably from the
Latin “galbus” [=yellow], referring to color of the
animal.

TYPE-LOCALITY.—South
England.

coast of Devonshire,
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Diagnosis.—Head shorter than pereonites 1-2
combined; gland cone rather pointed. Posterolateral
corner of pleonal epimeron 3 ending in small
point; posterior margin moderately convex. Outer
lobe of Mxp with a few short setae along inner
margin; inner lobe about 34 as long as outer lobe.
Surfaces of s6 and s7 of P1-P2 with relatively few
setae, those of s6 not extending past serrate
posterior margin of base of dactyl. S5 of P3-P4
with a few short setae; posterior margin of s6 finely
serrate, without setae. $2 of P5-P7 rather narrow;
P5 without setae, P6-P7 with cluster of setae at
distal corner of s2. Length of adult & and 9,
10-24 mm.

DistriBUTION.—As Bulycheva (1964) has pointed
out, Hyperia galba is limited to the Arctic and the
cooler regions of the northern Atlantic and Pacific
Oceans. It has been reported from the South
Atlantic, Antarctic, and Indian Oceans, but none
of these records is supported by illustrations or
descriptions. Some have resulted from the authors
considering H. spinigera, a valid and distinct
species, to be a junior synonym of H. galba. I list
below the published records of Hyperia galba that
I consider unacceptable. Bulycheva (1964) also
considers the Antarctic and Indian Ocean records
of H. galba to be erroneous.

Doubtful and Erroneous Records of Hyperia galba

Author Locality
Calman, 1898 Puget Sound
Walker, 1904 Gulf of Manaar, Ceylon
Stewart, 1913 off Madeira
Spandl, 1924 northern Red Sea

Spandl, 1927
Barnard, 1930

north of Cape Verde Is.

west of Falkland Is.
Melbourne Habor, Australia
west of Falkland Is.

Sfouth Africa

Barnard, 1932

Ruffo, 1949 Chile?, Argentine?, Antarctic
(locality uncertain)
Reid, 1955 Gulf of Guinea

Indian sector of Antarctic
Atlantic coast of southern Africa
southern California

South Orkney Is.

Hurley, 1960a
Siegfried, 1963
Brusca, 1967a,b
White and Bone, 1972

H. galba has a circumpolar distribution in the
Arctic Ocean (Bulycheva, 1964). In the western
Atlantic it extends south to Chesapeake Bay (Bow-
man, Myers, and Hicks, 1963), and in the eastern
Atlantic it reaches the coasts of England, France,
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FicUre 7.—Hyperia galba (a-h, @ from Newfoundland): a, anterior end, lateral; b-c, Mx1 outer
lobe of adult and 49 mm juvenile; d, Mx1 inner lobe; e, Mx2, adult, setae omitted; f, Mx2
outer lobe, juvenile; g, Mxp lateral; h, Mxp outer lobe, posterior; (i-, pleonal epimera) i, Q
from Nova Scotia; j, § from Long Island Sound; (k-s, from Ireland) k, coxae 1-7, 9;{, Q PI,
medial; m, @ P3; n-r, 3 P3-7; s, telson and Up3.
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and Spain (Stephensen, 1923, 1924; Alvarado, 1955).
It is said to have been collected from numerous
localities in the areas surrounding the Azores by
Prince Albert Ier of Monaco (Chevreux, 1900,
1985; Pirlot, 1939); these identifications require
confirmation, since they are at or beyond the
southern boundary for this species. It is the only
hyperiid occurring in the Baltic. It is apparently
absent from the Mediterranean (Stephensen, 1924),
although some authors (e.g., Chevreux and Fage,
1925; Spandl, 1927; Pirlot, 1929) include the
Mediterranean within its range.

Records of H. galba from the Pacific are much
fewer than those from the Atlantic. Derjavin (1927)
recorded it from Avachinska Inlet (at Petropav-
lovsk) on the Kamchatka Peninsula. Behning (1939)
reported it from the Bering, Okhotsk, and Japan
Seas, without giving specific localities. Buycheva
(1964) considers the Japan Sea record erroneous.
Vinogradov (1956) found it in the western Bering
Sea, the Gulf of Anadir, the Kamchatka region, and
the waters of the Kurile-Kamchatka Trench. Yoo
(1971) found it off Japan north of 37°50’N. None
of these western Pacific records is supported by
descriptions or illustrations.

In the eastern Pacific H. galba was reported from
Puget Sound by Calman (1898), and from southern
California by Brusca (1967a, 1967b), but it is
likely that these authors actually had the hystrix
form of H. medusarum. The USNM has speci-
mens of H. galba from four localities near the
Alaska Peninsula: Kodiak; Unalaska; St. George 1.,
Pribilof Is.; and in the Bering Sea east of the
Pribilof Is. (Albatross sta. 3540, 56°27'N, 166°08'W).
1 have not seen specimens of H. galba from else-
where in the Pacific in spite of examing numerous
specimens of Hyperia collected by towing nets and
trawls and by removing them from medusae. Ap-
parently it does not occur off the Pacific coast of
Canada or the contiguous United States.

Compared with H. medusarum, H. galba is
abundant in the Atlantic and scarce in the Pacific.
The distribution of the two species in the Atlantic
is considered below.

Comparison of Atlantic Distribution of
Hyperia medusarum and H. galba

Both H. galba and H. medusarum are Arctic-
Subarctic-Boreal species associated with scypho-
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medusae. Is there competition between the two
species or is this avoided by niche differentiation?
So little is known of the habits and ecological
requirements of the two species that I can only
summarize what 1 have gleaned from published
works.

H. galba seems to be by far the more abundant
species in the Atlantic. Stephensen (1924) reports
that the Thor obtained 615 specimens of H. galba
from 40 stations, mostly southwest of Ireland, and
only 2 specimens of H. medusarum from 2 stations.
The Ingolf (Stephensen, 1923) collected about 20
specimens of H. galba from 6 stations, mostly north
of 60°N, but failed to collect H. medusarum. From
plankton collections in Ungava Bay, Dunbar (1954)
reported 12 specimens of H. galba from 4 stations
and 2 specimens of H. medusarum from 2 stations.
Collections in Belle Isle Strait, reported on by
Bousfield (1951), yielded 13 specimens of H. galba
from 4 stations and only 1 specimen of H. medu-
sarum. Collecting from Cyanea capillata, Hicks
obtained 120 H. galba and 1 H. medusarum in
Narragansett Bay, and 57 H. galba and 3 H. medu-
sarum in the Niantic River, Connecticut (Bowman,
Meyers, and Hicks, 1963).

The host preferences of the two species are not
known. Both have been found associated with
Aurelia, Chrysaora, Cyanea, and Rhizostoma. In
addition, H. medusarum has been taken from
Thaumantias (Stephensen, 1923), and young in-
dividuals of H. galba may be found on the hydro-
medusan Melicertidium octocostatum (Schellen-
berg, 1942). Occasionally H. galba may be found
on the ctenophore, Beroe (Stephensen, 1923; Schell-
enberg, 1942). Dales (1966) states that H. medu-
sarum is associated with Rhizostoma pulmo, where-
as H. galba occurs with Rhizostoma octopus and
Chrysaora hyoscella. Dales does not document this
statement nor say whether it is his own observation.
Experimental studies of host preference might aid
us to understand the differences between these
two species of Hyperia.

Comparing the occurrence of the two species off
the west coast of Ireland, Tattersall (1906) sug-
gested that H. medusarum was a more distinctly
oceanic form than H. galba. According to Schellen-
berg, H. galba penetrates farther into the Baltic,
reaching Warnemiind, whereas H. medusarum only
reaches the Great Belt (Store Baelt). Metz (1967)
reports that H. galba is abundant in the Isefjord
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Area of Denmark (S 17.6-21.8%), but does not
mention H. medusarum.

H. galba extends farther south in the Atlantic
than H. medusarum, reaching at least to the lati-
tude of the coast of Spain (Alvarado, 1955). Ac-
cording to Schellenberg (1942) H. medusarum does
not penetrate the inner North Sea, and its absence
from Chevreux and Fage's (1925) volume on the
amphipods in the Faune de France series indicates
that it does not occur on the Atlantic coast of
France. In the eastern Atlantic the presence of H.
galba and the absence of H. medusarum from
Cheasapeake Bay (Bowman, Meyers, and Hicks,
1963) also suggests a tolerance for higher tempera-
ture in H. galba.

3. Hyperia gaudichaudii H. Milne Edwards
FIGURES 8-10

Hyperia gaudichaudii H. Milne Edwards, 1840:77.—Nicolet,
1849:245.—Bovallius, 1887b:16; 1889:175-179; pl. 10: figs. 18-
24.—Stebbing, 1888:1394-1398, pl. 169; 1914:374.—Walker,
1903:40; 1907:7.—Chilton, 1912:513.—Barnard, 1916:25-
286.—Dick, 1970:55-56.

Lestrigonus gaudichaudii.—Bate, '1862:289, pl. 48: fig. 3.

Hyperia galba (Montagu) .—Barnard, 1930:411-412; 1932:
273.—Siegfried, 1963:8.—Hurley, 1969:33.

DERIVATION OF NAME.—Presumably after the
French botanist Charles Gaudichaud-Beaupré, 1789-
1854, who made important collections during his
voyages on the Uranis, L’Herminie, and La Bonite.

DiacNosis.—Very similar to H. medusarum, hy-
strix form, but generally larger (10-14 mm). Con-
fined to the southern hemisphere in antiboreal and
perhaps Antarctic zones.

REeLATIONsHIPS.—Illustrations are given here of
specimens from the west coast of southern Africa
reported as H. galba by Siegfried (1963), sent to
me by R. 1. Dick, University of Cape Town. A few
figures are also given of a female and a male from
Challenger station 312 in the Straits of Magellan,
loaned to me by R. W. Ingle, British Museum
(Natural History). The similarity to the hysterix
form of H. medusarum is obvious, and maintaining
H. gaudichaudii as a separate species is not easily
defended. My reasons for doing so are largely
zoogeographical. Whereas hystrix has a boreal dis-
tribution, that of gaudichaudii is antiboreal, and
there is no possibility of gene flow between them.
Biantitropical species among epiplanktonic Crus-
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tacea are rare and are becoming rarer as their
taxonomy is examined more closely. Of the few
biantitropical hyperiids the best known example
is Parathemisto gaudichaudii, whose distribution is
reviewed in detail by Kane (1966). The vast major-
ity of coldwater hyperiids, however, are confined
to one hemisphere; consequently I prefer to give
full specific status to Hyperia gaudichaudii rather
than to maintain that H. medusarum is a bianti-
tropical species.

DistriBuTION.—H. gaudichaudii is known to occur
along the southern coasts of Africa, Australia, and
South America (Figure 10). Walker’s two records
from the Ross Sea (1903, 1907) seem questionable
since they are the only reported occurrences south
of the Antarctic Convergence. I suspect that
Walker's specimen’s were immature Hyperia macro-
cephala in which the coxae of P4 had not yet
developed the pointed and splayed form so charac-
teristic of the adult of that species. Chilton’s (1912)
record from Scotia station 541 (37°41’N, 29°25'W)
is also unacceptable; it lies well outside the range
of H. gaudichaudii but within that of H. galba and
may well refer to the latter species.

4. Hyperia macrocephala (Dana)
Ficures 11, 12

Tauria macrocephala Dana, 1853:988-989.—Bovallius, 1885:
16-17; 1887b:19; 1889:81-82, figs. 1-4 [from Dana].—Chev-
reux, 1913:86 [in list].—Shoemaker, 1914:76.—Spandl, 1927:
156-158, fig. 3a-g.

Taura macrocephala.—Dana, 1855; pl. 68: fig. 2 [typographi-
cal error].

Hyperia macrocephala (Dana) .—Bate, 1862:296, pl. 49: fig. 2
[from Dana].—Shoemaker, 1945a:291-293, fig. 2A-B.—Emi-
son, 1968:202, fig. 11.

Hyperia galba (Montagu) .—White and Bone, 1972: passim.

DERIVATION OF NAME.—From the Latin, meaning
“large head.”

TyPE-LOCALITY.—Antarctic Ocean, off Oates Coast
(ca. 66°S, 157°E).

DiacNosis.—Head about as long as pereonites 1-2
combined; gland cone rather short. Coxa of P4
of large mature specimens pointed, projecting
laterally. Outer lobe of Mxp armed with short
setae only; inner lobe shorter than outer, with
dense covering of setae on anterior surface and 2
terminal spines. P1-2 with very spinose distal seg-
ments. P3—4 with numerous short setae on s5-6;
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Ficure 8.—Hyperia gaudichaudii, @ from west coast of southern Africa: a, A2, lateral; b, labrum;
¢, incisor of right Md; d, incisor and lacinia of left Md; e, labium; f, Mx1 outer lobe; g, MxIl
inner lobe; h, Mx2 inner lobe; i, Mx2 outer lobe; j, Mxp outer lobe; k, P1 medial; I/, P2 medial;
m, P3; n-p, P5-7; g, telson and Up3.
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xa; e, P4 coxa; f, P7 coxa; (g-9, ?) g
ead, lateral; j, P2, lateral; k-q, coxae
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Ficure 11.—Hyperia macrocephala: a, head and pereon, lateral, young & (drawing by C. R.
Shoemaker, 1945b, fig. 2A) ; b, @ head and pereon, dorsal; ¢, @ head; d, @ pleon; ¢, 9 lab-
rum; f, incisor of Q right Md; g, incisor of Q left Md; h, Q lacinia mobilis; i, 9 Mxl outer
lobe; j, 9 Mxl inner lobe; k,  Mx2; I, @ Mxp outer lobes; m, Pl medial, young &; n, P2
medial, young &; o, P3 medial, young 3; p, @ urosome; g,  telson and Up3.
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FIGURE 12.—Hyperia macrocephala, distribution records (circles). Hyperia antarctica Spandl,
type-locality (triangle).

anterior margin of s6 and distal part of anterior
margin of s5 minutely serrate. P5-7 naked except
for cluster of setae at anterodistal corner of s2 of
P6-7. Pleonites with sharply pointed posterolateral
corners; posterior margin of epimera of pleonite 3
rather strongly convex. Uropods rather slender.
Telson as long as width at base (d') or slightly
shorter (), about 0.4 as long as peduncle of Up3.
Length up to 29 mm.

REeLATIONSHIPS.—Mature individuals of this dis-
tinctive species, the largest of the genus, are easily
recognized by the winglike coxa 4. Immature speci-
mens have normal coxae. Thus far only 8 specimens
have been reported, 7 from 3 localities adjacent
to Antarctica and 1 from South Georgia. With the
exception of Spandl's (1927) specimen, from the

stomach of an Adélie penquin, all were collected
from medusae.

DiSsTRIBUTION.—As a result of the increased bio-
logical investigations in the Antarctic in recent
years, additional specimens of H. macrocephala
have come to the Smithsonian Institution, all from
the McMurdo Sound area of the Ross Sea. William
Emison contributed 12 specimens collected from
the stomachs of Adélie penguins (Emison, 1968).
Carleton Ray donated two large collections from
medusae, one containing 59 females and 42 males,
the other consisting of 28 females and 21 males.
The first collection also contained a female Hyperi-
ella dilatate Stebbing.

The known distribution of H. macrocephala
(Figure 12) shows that it occurs around the entire
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Antarctic continent. Thus far the only record out-
side of Antarctic coastal waters is one from South
Georgia (Shoemaker, 1914). From the large number,
101, found on a single medusa by Ray, it appears
that H. macrocephala may be rather abundant in
Antarctic waters. Curiously, it is not included by
Hurley (1969) in his distribution maps of Antarctic
hyperiids, although it, rather than H. antarctica,
despite the latter’s specific name, appears to be the
most common species of Hyperia in Antarctic
waters. H. antarctica lives at greater depths and
unlike H. macrocephala is not restricted to the
Antarctic but has a nearly worldwide distribution.

In my opinion, Antarctic records of species of
Hyperia other than H. macrocephala and H. ant-
arctica are highly questionable.

5. Hyperia antarctica Spandl
FIGURES 12-14

Hyperia antarctica Spandl, 1927:153-155, fig. 2a-g.—Hurley,
1969:33.

Hyperia spinigera Bovallius.—Shoemaker, 1945:238 [females
only; misidentification].

DErIVATION OF NAME.—Not stated, but obviously
refers to type-locality.

TypE-LocALITY.—Antarctic Ocean, off Leopold
and Astrid Coast (68°18’S, 80°27’E).

DiacNosis.—Female. General appearance of body
more narrow and elongate than in @ of other
species of Hyperia, and more nearly resembles &
of these species. Pereonites relatively long. Posterior
corners of pleonite 1 rounded, of pleonites 2-3
with small points. Al flagellum digitiform, in con-
trast with usual slender shape in Hyperia, with
cluster of apical setae and moderate number of
esthetes on concave medial surface. Md with shorter
marginal setae on molar than in H. medusarum;
teeth of incisor limited to molar half; segments of
palp subequal, distal segment markedly falcate.
Inner margin of outer lobe of Mxp with a number
of short setae and a long seta inserted at about
V4 the distance from base; inner lobe longer than
outer lobe, strongly recurved, with 2 robust spines
at apex. Posterior parts of distal margins of s2—4
of P1-2 with long setae; distal margin of s6 of P1
rounded, not produced into carpal process, with
very long setae, some nearly as long as s6; posterior
margin of s6 with long setae, notched where setae
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are inserted, but not serrate. S5 of P2 with very
short setose carpal process, medial setae very long;
posterior margin of S6 notched but not serrate,
with long setae. P8—1 similar, unarmed except P3
has cluster of setae at posterior distal corner of s2
and 1-2 setae at posterior distal corner of s3. P5-7
robust; unarmed except for cluster of setae at an-
terior distal corner of s2 in P7; in length P7>P6—=
P5. Uropods very similar to those of H. medusarum.
Telson slightly longer than width at base, slightly
more than half as long as peduncle of Up3. Length
of adult 12-28 mm.

MALE.—The male of H. antarctica has not been
reported previously. The immature male from off
Vancouver Island is very similar to the female.
Except for Al and A2 there is no obvious difference
in the male at this stage of maturity.

REeLATIONsHIPS.—K. Barnard (1932) considered
H. antarctica to be identical with H. spinigera,
but there are many significant differences between
the two species: e.g., the proportions of the Md
palp segments, the length of the Mxp inner lobe,
the armature of Pl1-4, and the relative width of
the Up3 inner ramus.

Because of the incompleteness of Spandl’s ac-
count (he described and illustrated only the pereo-
pods) I was at first uncertain of the correctness of
my identification of H. antarctica. Fortunately I
was able to compare my specimens with the holo-
type, borrowed from the Zoologisches Museum der
Humboldt Universitit, Berlin, through the kind-
ness of Dr. H.-E. Gruner, and to confirm their
identity. Spandl gave the length of the holotype
as about 10 mm, but this measurement was ap-
parently only approximate and made with the
pleon bent under the pereon. With the pleon
unfolded and held in a naturally curved position
the holotype measures about 24 mm. It is a fully
mature @ with well-developed oostegites.

Of the specimens recorded as Hyperia spinigera
from the Bermuda area by Shoemaker (1945b),
three are in the Smithsonian Institution. One of
these, a 14.5 mm @ with fully developed oostegites,
collected in a net towed at 1463 m, is a typical
specimen of H. antarctica.

DistriBuTiON.—The only published record for
H. antarctica is the original one of Spandl (1927)
from a 200 m vertical tow in the Indian Ocean
sector of the Antarctic (68°18’S, 80°27’E; see Figure
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FiGURE 13.—Hyperia antarctica (a-b, 3): a, anterior end, lateral; b, urosome; (c-q, ¢) ¢, lateral
view; d, pleon lateral; e, Al lateral; f, incisor of right Md; g, Md palp; h, Mxl; i, Mx2; j, Mxp,
posterior; k, Mxp, lateral; [, P1; m, P2; n, P3; o, P5; p, P6; q, P7.
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12). I have found it in samples from 14 additional
widely scattered localities shown in Figure 14. The
depths of sampling ranged from 200 m to about
2000 m with most of the tows being made at 400-
600 m. Even from such limited data it is evident
that H. antarctica has a very wide distribution at
mesopelagic depths. Presumably it is associated
with medusae, like other species of Hyperia, but
there is no hint at present as to what medusae may
be involved.

6. Hyperia spinigera Bovallius
FIGURES 15-16

Hyperia spinigera Bovallius, 1889:191-194, pl. 10: figs. 33—
89.—Vosseler, 1901:58.—Tattersall, 1906:22.~Barnard, 1932:
273-274, fig. 160.—Thorsteinson, 1941:87-88, pl. 8: figs.
79-82.—Dunbar, 1942:37 ([spingera!]; 1963:3.—Shoemaker,
1945a2:238, text-fig. 35A-D[8 specimens only].—Hurley,
1955:140-143, figs. 83-95; [?] 1965:15.—Oldevig, 1959:125.—
Brusca, 1967a:388; 1967b:452.

Hyperia galba (Montagu) .—Norman, 1900:128 [partim].—
Stephensen, 1924:81-83 [partim].—Barnard, 1930:412.—Hur-
ley, 1960a:111-112; 1969:33.

DErIVATION OF NAME.—Not given, presumably
refers to the armature of the gnathopods.

FicUre 14.—Hyperia antarctica, distribution records. The type-locality is shown on Figure 12.

TyYPE-LOCALITY.—Spitzbergen; off northern coast
of Norway; off south coast of England.

DiacNosis.—Body moderately robust, length up to
21 mm. Posterior margin of pleonal epimeron 3
strongly convex. Segments of Md palp subequal;
incisor with about 15 teeth. Outer lobe of Mxp
longer than inner lobe; setae on inner and outer
lobes shorter and sparser than in H. medusarum.
Setae of P1 and P2 short compared with those of
other species of Hyperia. P34, posterior margins
of s4, sb, and s6 densely covered with short slender
spinules. S2 of P5-7 broad, with group of spines at
anterodistal corner in P7; anterior margins of
s4-5 with dense covering of short spinules in P5,
bare in P6~7. Inner ramus of Up2 and Up$ broad.

ReLaTIONsHIPS.—The collections of the Copen-
hagen Museum contain 6 vials labeled “Hyperia
spinosa” by Bovallius and stated by Stephensen
(1924) to be syntypes of H. spinigera. Stephensen
considered these syntypes to be aged specimens of
H. galba, and therefore placed H. spinigera in
synonymy with H. galba.

These same 6 vials were kindly loaned to me by
Dr. Torben Wolff. The 17 mm male from the north
side of Iceland labeled “Borch ded. 1859” is a
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FIGURE 15.—Hyperia spinigera, 3: a, lateral view; b, incisor of right Md; ¢, Md palp; d, Mxl,
inner lobe; e, Mxp, oblique view; f, Mxp, posterior; g, P1; h, P2; i, P3; j, P5; k, P6; /, urosome;
(m-o0, pleonal epimera of specimens in Copenhagen Museum labeled “Hyperia spinosa” by
Bovallius) m, “61°N, 20°W, Olrich ded. 1867"; n, “18°S, 2°W, Andréa ded. 1864”; o, “North
side of Iceland, Borch ded. 1859” [—=H. medusarum, hystrix form]. Hyperia galba, 3: p, s6 of P3.
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specimen of Hyperia medusarum, hystrix form; the
other specimens are clearly distinct from H. galba,
and as pointed out by Stephensen must constitute
at least part of the typeseries of H. spinigera,
although, curiously, none are from localities listed
by Bovallius in his original account of the species.

The specimens of the type-series, as well as the
other specimens that I have examined, exhibit very
little variation. Characters useful in distinguishing
them from H. galba are the following:

1. Some of the spines on s6 of Pl and P2 extend
across the posterior margin in H. spinigera; this
margin is devoid of spines in H. galba.

2. The posterior margins of s5 and s6 of P3 and
P4 have longer spinules in H. spinigera (compare
Figures 15i and 15p). S5 usually has several spines
in H. galba, none in H. spinigera.

3. The epimera of pleonite 3 are more strongly
produced posteriorly in H. spinigera than in H.
galba (compare Figures 15a,m,n and 7i,5). Although
Tattersall (1906) stated that the posterolateral
corners of pleonite 3 are sharply pointed in H.
galba and rounded in H. spinigera, Shoemaker
(1945b) showed clearly that the corners are pointed
in H. spinigera. The difference between the epimera
of the two species is not in the development of the
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points but in the more strongly convex posterior
margin in H. spinigera, shown by Shoemaker
(1945b, fig. 35c) and Hurley (1955, fig. 94).

The female of H. spinigera has not been de-
scribed. Several authors (Norman, 1900; Barnard,
1982; Shoemaker, 1945b; Hurley, 1956) have re-
corded females, unsupported by descriptions or
illustrations, except for Barnard’s figure of the
urosome. None of these records can be confirmed.

Norman (1900) considered H. spinigera a syno-
nym of H. galba, but stated, “Should other authors
disagree with my views in this matter, the [2] female
specimens of H. galba taken by me at Birturbuy
Bay and the one taken off Valentia [both localities
off Ireland] by the ‘Porcupine’ are, from the char-
acter of the gnathopods, to be referred to H.
spinigera.” 1 have examined Norman's 3 females,
loaned to me by the British Museum (Natural
History) through the courtesy of R. W. Ingle; in
my opinion they are typical H. galba.

Barnard’s female from Discovery station 298 in
the North Atlantic (13°0I'N, 21°84'W) was also
loaned to me by the British Museum (Natural
History). It is identical with specimens from the
Gulf of Guinea assigned in this paper to a new
species, Hyperia crassa. My reasons for proposing
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FicUre 16.—Hyperia spinigera, distribution records.

® records verified by examination of specimens

O unverified records from the literature
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a new species for these specimens rather than plac-
ing them in H. spinigera are discussed under H.
crassa.

I have examined Shoemaker’s female specimens
from Bermuda, which are deposited in the Smith-
sonian Institution; they are typical specimens of
H. antarctica.

DistriBuTION.—Figure 16 shows the occurrences
that I have compiled from the literature and from
specimens in the Smithsonian Institution. H. spini-
gera is obviously a widespread species and the
present compilation gives only a fragmentary
picture of its distribution. Most of the collections
were made at considerable depths.

7. Hyperia leptura, new species
FIGURE 17

DERIVATION OF NAME.—From the Greek “leptos”
[=slender] + ‘“oura” [=tail], referring to the
slender uropods.

Type.—Holotype and only specimen, @ with
embryos in marsupium, USNM 111244, from Cal-
COFI Cruise 20, station 130.35, off Bahia Ballenas,
Baja California (26°19.5’N, 113°49W), in 140-0
m net tow, 14 November 1950.

DiacNosis.—Head longer than pereonites 1-2
combined; gland cone rounded. Outer lobe of Mxp
with several long setae near inner margin; inner
lobe about half as long as outer lobe, anterior
surface heavily setose, apex with single strong spine.
$2 of P1-2 relatively narrow, about 2.5 times as
long as wide, with a number of short setae on
proximal part of anterior margin; s5-6 long and
narrow, armed with numerous long spines. P3—4
long; posterior margins of s3-6 spinose; posterior
margin of s6 finely serrate. Setae on P5-7 limited
to a few on anterior margins of s2 and s5 (Figure
17j-k). Epimera of pleonite 3 not produced pos-
teriorly. Upl-3 long and slender; rami lanceolate,
those of Upl especially long. Telson slightly shorter
than width at base.

RELATIONsHIPS.—Only one specimen of this
species has been discovered, but its characters are
so distinctive that I have no hesitation in establish-
ing a new species for it. It appears to be closest
to H. macrocephala, but in addition to its much
smaller size, it differs in the form of coxa 4, pleonal
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epimera 3, the Mxp, and the narrower peduncle of
Up3.

8. Hyperia crassa, new species
FIGuREs 18-19

Hyperia spinigera Bovallius.—Barnard, 1932:273—4 [2 only],
fig. 160b.

DErIVATION OF NAME.—The specific name, from
the Latin “crassus” [=thick, fat], refers to the
broad protopods and endopods of the uropods.

Types.—All from Ombango Cruise 12 in the
Gulf of Guinea. Holotype @, USNM 137502, sta-
tion 298 (Grand Schmidt 2), 3°01’S, 9°25’E, 300
meters of wire, 1 May 1960, 1040 hrs. Allotype &,
USNM 137503, station 302 (Grand Schmidt 19),
4°47’S, 10°42’E, 1100 meters of wire, 4 May 1960,
0450 hrs. Paratypes, 3 @,"'USNM 137504, station 300
(Grand Schmidt 11), 3°48’S, 19°08’E, 200 meters of
wire, 2 May 1960, 1800 hrs.

DiagNosis.—Body rather compact and heavyset,
length 12-15 mm. Head unusually large, longer
than pereonites 1-8 combined, in lateral view much
longer dorsally than ventrally. Pereonites with dis-
tinctive dorsal profile shown in Figure 18a; pereon-
ite 2 highest, pereonite 7 concave anteriorly, con-
vex posteriorly; pereonites 2, 3, and 4 with trans-
verse folds. Pleonal epimera with pointed postero-
ventral corners; posterolateral margin of pleonite
3 only weakly convex. Proximal segment of Md
palp much shorter than distal segments; incisor
with 9 or 10 teeth. Mxp inner lobe long, with long
apical spines. Segments of P1-2 with well-developed
spines; s2 of P1 with very convex anterior margin.
P3—4 with very few spines on posterior margins of
s4-5. P5~7 unarmed, with rather narrow s2. Up2-3
with very broad protopods and endopods.

REeLATIONsHIPS.—Barnard (1932) called attention
to the very broad uropods of a female Hyperia
which he identified as H. spinigera. In his discus-
sion he gave the impression that he had some
reservations about this identification, and these
reservations have proved to be entirely justified.
This female, loaned to me by the British Museum
(Natural History), closely resembles the Ombango
females of H. crassa, as can be seen by comparing
Figures 18 and 19. The long head and broad uro-
pods on both Ombango and Discovery females,
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FIGURE 17.—Hyperia leptura, new species, @ holotype: g, lateral view; b, head, c, pleonal epimera;
d, coxae; e, Mxp, posterior; f, Mxp, lateral; g, P1; h, P2; i, P3; 7, P5; k, P6; I, urosome, dorsal.
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FIGURE 18.—Hyperia crassa, new species (a-s, Q): a, lateral view; b, Al; ¢, A2; d, incisor of right
Md; e, MxI inner lobe; f, Mx2 inner lobe; g, Mx2 outer lobe; h, Mxp posterior; i, Mxp lateral;
J» P1; k, Pl dactyl, medial; I, P2; m, P3; n, P3, part of s6 and s7, medial; o, P4; p, P5; q, P6,
r, P7; s, urosome; t, § head, lateral; u, 3 Md palp.
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FIGURE 19.—Hyperia crassa, new species, @ from Discovery
station 298: a, head and pereonites 1-3, lateral; b, pleonite 3,
lateral; ¢, P2, distal segments; d, P4; e, P5; f, P6; g, P7; h,
urosome, dorsal.

unique features of H. crassa, clearly establish their
specific identity.
DistriBUTION.—West coast of Africa, 3-5°S (Om-
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bango stations). SE of Cape Verde Islands, 13°01’N,
21°34'W, Discovery station 298 (Barnard, 1932).

I1. Hyperiella Bovallius, 1887b

Diagnosis.—Body small to moderate sized; pereon
rather plump; pereonites all separate. 9 Al and
A2 4-merous. Md palp present in Q; incisor ser-
rate. Mx1, inner lobe with 5 terminal spines. Mx2
with 1 terminal spine on inner lobe, 2-8 on outer
lobe. Mxp, inner lobe well developed, ending in 2
spines; outer lobes separate. Pl subchelate; P2
chelate; posterior margin of s6 serrate in both Pl
and P2. P3-4, posterior margins of s5 and s6 ser-
rulate, that of s5 bearing a few slender spines. P5
(or P5-6) much longer than P3-4; P7 (or P6-7)
subequal to P3—4. S7 of at least P3-5 very long.
Up3 elongate, except in H. macronyx.

DErRIVATION OF NAME.—Not given, presumably
diminutive of Hyperia. Gender feminine.

TypespEciEs.—Designated by Bovallius,
Hyperiella antarctica Bovallius, 1887b.

REMARKs.—The foregoing diagnosis is modified
from the original by Bovallius in order to accom-
modate Hyperia macronyx Walker (1906). H. ma-
cronyx differs from the two other members of the
genus in that both P5 and P6 are elongate and
Up3 is shorter, but in other respects it is more
similar to Hyperiella antarctica and H. dilatata
than to any of the species of Hyperia as restricted
herein. The alternative to transferring H. macronyx
to Hyperiella would be to propose a monotypic
genus for Walker's species. The latter course seems
less desirable, since it would not call attention to
the similarity of H. macronyx to H. antarctica and
H. dilatata.

Hyperiella is close to Hyperia, but is smaller than
any species of Hyperia, and P5 (or P5-6) are rela-
tively longer. In some respects it resembles Para-
themisto; P3—4 approach the prehensile condition
of these legs in Parathemisto, and elongate uropods
and characteristic of Parathemisto.

1889,

Key to the Species of Hyperiella
1. P5-6 subequal, longer than other pereopods. Up3 peduncle about twice as long as telson

................................................... 11. H. macronyx
P35 much longer than P6. Up3 peduncle distinctly more than twice as long as telson

2. Anterodistal corners of P6-7 produced into sharp triangular processes. Up3 3, exopod

2/3 or more as wide as endopod

10. H. dilatata

Anterodistal corners of P6-7 produced into blunt processes. Up3 3, exopod less than 2/3

as wide as endopod ...

.................................................... 9. H. antarctica
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9. Hyperiella antarctica Bovallius
FiGuRes 20n, 21g-i

Hyperiella antarctica Bovallius, 1887a:20; 1887b:566, pl. 45:
figs. 72-80; 1889:242-246, text-fig. p. 242, pl. 11: figs. 42-
51.~Stewart, 1913:256.—Barnard, 1930:414; 1932:275, fig. 161
[distribution].—Kane, 1962:301-302.—Vinogradov, 1962:25.—
Hurley, 1969:32, map 5 [distribution].

DEerivATION OF NAME.—Not given; presumably
geographical.

Type-LocALITY.—Drake Passage, 58°43’S, 76°W.

DiagNosis.—Length 6-8 mm. Posteroventral
corners of pleonal epimera blunter and less promi-
nent than in H. dilatata. P5-7, anterodistal corners
of s2-4 produced into more or less pointed proc-
esses, but processes weaker and blunter than in
H. dilatata. Up3 &, exopod less than 24 as wide
as endopod.

REeLATIONsHIPS.—See discussion under H. dilatata.

DistriBuTION.—According to Hurley (1969), H.
antarctica inhabits the region between the Sub-
tropical Convergence and the edge of the pack ice.

10. Hyperiella dilatata Stebbing
FiGUREs 20a-m, 2la—f

Hyperiella dilatata Stebbing, 1888:1403-1404, pl. 171.—Bo-
vallius, 1889:247.—Walker, 1907:8.—Spandl, 1927:162-164,
fig. 5a-h.—Barnard, 1930:413-414; 1932:274-275, fig. 161
[distribution]; 1937:4.—Stephenson, 1947:76.—Hurley, 1961:
600; 1969:33, sheet 2, map 5[distribution].—Vinogradov,
1962:25.—Emison, 1968:passim [food of Adélie penguin].

DEerIVATION OF NAME.—Refers to the inflated
pereon.

Type-LocALITY.—Indian sector of Antarctic, 63°
30’S, 88°57’E.

DiacNosis.—Length 6-8 mm. Posteroventral
corners of pleonal epimera sharper and more promi-
nent than in H. antarctica. P5-7, anterodistal
corners of s2—4 produced into conspicuous tri-
angular processes. Up3 &', exopod 24 or more as
wide as endopod.

RevaTionsHips.—The differences that previous
workers have used to distinguish between H. ant-
arctica and H. dilatata are not altogether convinc-
ing, but the material at my disposal has not allowed
me to shed much light on the problem. My speci-
mens of H. dilatata, collected from the stomachs
of Adélie penguins by William B. Emison, are
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somewhat deformed and partly digested, but were
sufficiently intact to permit illustration of most of
the significant details. With regard to H. antarctica,
I have examined only 3 males from the collections
of the Copenhagen Museum, identified by Bovallius
and believed to be syntypes. The original label for
these specimens is lost, and a label in K. Stephen-
sen’s handwriting reads (translated from the Danish
by Torben Wolff), “Amongst the ‘Icebergs’ of the
South Polar Sea. Wessell.” In his original descrip-
tion Bovallius (1887b) gave the locality as “Ant-
arctic Seas, around Cape Horn.” In 1889 Bovallius
cited the type-locality more precisely: “The Ameri-
can Antarctic region: Lat. 58°43’; Long. 76°W.”
This locality lies in the western part of the Drake
passage, south of the northern limit of drift ice,
hence is compatible with the syntype label.

Accepting the 3 males as syntypes leaves un-
resolved the question of whether H. antarctica and
H. dilatata are distinct species, since the condition
of the specimens is only fair. A brief history of the
taxonomy of the two species may help to show the
nature of the problem.

The original description of each species was
based on only one sex, the male for H. antarctica
and the female for H. dilatata. Bovallius (1889)
gave a key to the two species that distinguished
them by 3 characters: (1) The pleonal epimera,
with posterolateral corners rounded in H. antarctica
and pointed in H. dilatata. (2) The anterodistal
corners of s2—4 of P5-7, rectangular in H. antarctica
and acutely produced in H. dilatata. (3) The endo-
pod of Up3, “ovate” in H. antarctica, “narrowly
elongate and sharp-pointed” in H. dilatata.

The usefulness of the first character became
doubtful when Stewart (1913) noted pointed ple-
onal epimera on a & H. antarctica. This finding
was verified by Barnard (1930, 1932), although he
stated that the points were not as well developed
as in H. dilatata. In the specimens seen by me the
points are somewhat stronger in H. dilatata (com-
pare Figures 20m and 20n), but it is risky to rely
on such a purely quantitative character when noth-
ing is known about its variability. Moreover, the
appearance of the points may be affected by the
action of the preservative; inflation of the epimera,
obscuring the nature of the margins, is frequently
seen in preserved hyperiids.

That Bovallius’ second difference is also a matter
of degree was noted by Barnard (1930, 1932), who
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Ficure 20.—Hyperiella dilatata (a-k, ?): a, Al; b, A2; c-d, incisor and palp of right Md; e-f,
outer and inner lobes of Mx1; g, Mx2 (setae omitted) ; h-i, posterior and oblique views of Mxp;
j» Mxp, inner lobe (setae omitted); k, P1; !, P1 dactyl; m, pleonal epimera &. Hyperiella
antarctica & : n, pleon, lateral.
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FiGURe 21.—Hyperiella dilatata: a, @ urosome, dorsal; b, & urosome, dorsal; ¢, @ P3, d,
Q P5; ¢, & P6; f, & P7. Hyperiella antarctica: g, Up3; h, P6; i, P7.
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found pointed anterodistal corners on s2—-4 of P5-7
in H. antarctica less prominent than those on H.
dilatata. In specimens seen by me the points are
distinctly more prominent in H. dilatata, but I
cannot rule out the possibility that the points have
been abraded in the H. antarctica syntypes.

The third difference in Bovallius’ key concerned
a sexually dimorphic character. The broader
“ovate” endopod of Up3 of H. antarctica was that
of a male Hyperiella, and the “narrowly elongate”
endopod of H. dilatata was an attribute of a fe-
male Hyperiella (compare Figures 2la and 21b of
the & and Q wuropods of my specimens of H.
dilatata). As Barnard (1930) observed, Spandl
(1927) added to the problem by describing the
uropods of an immature male of H. dilatata; uro-
pods of young males are narrow, like those of fe-
males. But Barnard himself compounded the
confusion by stating that the endopods of Up2-3
of the male H. antarctica are lanceolate and slightly
narrower than those of the female H. antarctica.
My drawing of the uropods of the & H. dilatata
(the first for this species) shows the endopod of
Up3 ovate and only slightly narrower than that of
the male H. antarctica. Figures of the uropods of
the female H. antarctica have not yet been pub-
lished, and I am unable to evaluate Barnard’s state-
ment concerning them.

In summary, none of the characters said to be
useful in distinguishing between H. antarctica and
H. dilatata are of proven reliability. Both species
(if they are not conspecific) are in need of detailed
redescriptions, including studies of their variability.

DistriBuTION.—From the Antarctic Convergence
to the Antarctic continent (Hurley, 1969).

11. Hyperiella macronyx (Walker), new
combination

FIGURES 22-23

Hyperia macronyx Walker, 1906:452; 1907:7-8, pl. 1: fig. 1.—
Barnard, 1930:412-413.—Emison, 1968:203-206 [food of
Adélie penguin].—Hurley, 1969:33, map 5 [distribution].

DEerivaTION OF NAME.—Not given; presumably
from the Greek “macro” [=large] 4 “onyx”
[=claw], referring to the long dactyls on P3-7.

Type-LocALITY.—Two locations in the Ross Sea,
Antarctica: (1) Coulman Island; (2) Discovery win-
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ter quarters, on tip of Cape Armitage, south side
of Ross Island, McMurdo Sound.
Diacnosis.—Length, up to 13 mm. Pereon not
so plump as in other species of Hyperiella. Ple-
onite 3 with point on posterolateral margin. Mx2
with 3 spines at apex of outer lobe. Mxp without
row of spines on distal margin of basal plate. P6
slightly longer than P5, both considerably longer
than P7, which is subequal to P3-4. S7 of P3-7
elongate. Telson slightly longer than wide, about
half as long as peduncle of Up3.
REeLATIONSHIPS.—Easily  distinguished from its
congeners by the characters given in the key.
DistriBuTION.—Known only from the Ross Sea.

II1. Hyperioides Chevreux

Hyperioides Chevreux, 1900:148.
Parahyperia Vosseler, 1901:56 [conditional name].

DiagNosis.—Small species with body rather com-
pressed laterally. Head globular, produced’ anteri-
orly above insertion of Al; eyes occupying most of
its surface or limited entirely to dorsal surface.
Pereonites 1-2 fused in both sexes. Coxae fused
with pereonites. Posterior elevation of &' pleonite
1 pronounced. Telson rather short. @ Al 2-3-
merous. @ A2 l-merous, moderately long, with
characteristic sinuous shape in lateral view; gland
cone rounded below. Md with dentate incisor;
palp absent in Q. Mx 1 outer lobe with 3 large
terminal spines and a smaller subterminal spine.
Mx 2 outer lobe with 1 terminal and 1 subterminal
spine; inner lobe with 1 terminal spine. Mxp inner
lobe well developed, with 2 terminal spines. P1-2
chelate, with spoon-shaped carpal process bearing
marginal spines. P5-6 distinctly longer than P3—4
and P7; dactyls of P5-7 long, with comb of fine
setules on proximal 3rd of anterior margin. Outer
rami of uropods notched.

DEerivaTION OF NAME.—Not given; presumably
from Hyperia - the Greek “oides” [—=resembling].

TyPpE-sPECIES.—By monotypy, Hyperioides lon-
gipes Chevreux, 1900. Gender feminine.

RemARks.—The above diagnosis modifies that of
Chevreux (1900) to include characters which this
study has convinced me are significant at the ge-
neric level. Until now Hyperioides has been mono-
typic, but I am transferring to it a second species,
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FIGURE 22.—Hyperiella macronyx: a, 3 lateral; b, 2 Al, medial; ¢, @ A2, lateral; d, left
8 Md; e, Mxl, outer lobe; f, Mx1, inner lobe, apex, setae omitted; g, 4 Mx2, setae omitted; h,
Mxp, lateral; i, § Mxp, outer lobe, posterior; j, @ Mxp, outer lobe, posterior.
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Ficure 23.—Hyperiella macronyx: a, 9 Pl, medial; b, @ P2, medial; ¢, Q P3, lateral; d, @ P3,
juncture of s6-7, medial, e, &4 P6, lateral; f, 3 P7, lateral; g, @ urosome.
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Hyperia sibaginis Stebbing (1888). This action was
foreshadowed by Vosseler’s (1901) misidentification
of H. longipes as H. sibaginis; Vosseler was of
course unaware of Chevreux’s description of H.
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longipes. Chevreux’s diagnosis of Hyperioides ac-
commodates H. sibaginis except for his statement
that the eyes are limited to the upper part of the
head.

Key to the Species of Hyperioides

Eyes limited to upper part of head
Eyes occupying most of head surface

12. Hyperioides longipes Chevreux
FiGUREs 24, 25

Hyperioides longipes Chevreux, 1900:143-145, pl. 17: fig. 2;
1913:6; 1935:189-191.—Lo Bianco, 1902:422, 447; 1904:43,
pl. 22: fig. 66.—Walker, 1903:229-230, pl. 19: figs. 7-13.—
Stebbing, 1904:34-36.—Fowler, 1904:49, 53 [table].—Tatter-
sall, 1906:23.—Stewart, 1913:256.—Stephensen, 1924:93-94.—
Chevreux and Fage, 1925:407-408, fig. 405.—Spandl, 1927:
164.—Pirlot, 1929:124-126; 1930:19-20; 1939:37.—Schellen-
berg, 1927:637, fig. 42.—Barnard, 1930:414-415; 1932:276;
1937:184.—Ruffo, 1938:148.—Shoemaker, 1945b:238.—Buly-
cheva, 1955:1048 [in table].—Hure, 1955:48.—Hurley, 1956:
15; 1960b:280; 1969:33.—Trégouboff and Rose, 1957:460,
pl. 132.—Kane, 1962:302.—Vinogradov, 1962:25.—Siegfried,
1963:8.—Hure, 1965:48.—Pillai, 1966:211-212, fig. 5.—Vives,
1966:96, table 19; 1968:460, table 1.—Dick, 1970:57.—Hure,
Scotto di Carlo, and Basile, 1971:passim.—Yoo, 1971:57.

Hyperia sibaginis ? Stebb.—Vosseler, 1901:60-64, pl. 7: fig.
6-20 [misidentification].

Hyperia sibaginis var. longipes Vosseler, 1901:63 [conditional
name].

Hyperia longipes Vosseler, 1901:63 [conditional name].

Hyperia longipes Chevreux.—Reid, 1955:18 [lapsus].

DerivaTION OF NAME.—Not given; presumably
refers to length of P5-6.

TypPE-LocALITY.—Eastern Atlantic, 4 Hirondelle
stations west of Bay of Biscay, 44°42'—48°25'N,
9°16'-22°14'W.

DiacNosis.—See below, under H. sibaginis.

DistriBuTiON.—H. longipes has been recorded
from warm parts of all the world oceans, but little
is known of the details of its distribution. Charts
of its occurrence on 4 CalCOFI cruises show its
consistent presence offshore from San Francisco
south, closer to the coast in the southern part of
the area. This pattern fits in general the eastern
limits of Brinton’s (1962) pattern for his “central”
euphausiid species, which occupy ocean gyrals of
midlatitudes 15°~40° in both hemispheres in the
Pacific, but with such limited data I can only sug-
gest this possibility.

13. Hyperioides sibaginis (Stebbing), new
combination

FIGURE 26

Hyperia sibaginis Stebbing, 1888:1379-1382, pl. 165.—Boval-
lius, 1889:201-203.—Barnard, 1931:127-128.—Chiba, Tsuru-
tu, and Maeda, 1955:194, 196, 200.

Hyperia sibaginis ? Stebbing.—Pirlot, 1930:18-19, fig. 6.

[not] Hyperia sibaginis ? Stebb.—Vosseler, 1901 [= H. lon-
gipes Chevreux].

DErIVATION OF NAME.—Not expressly stated, but
presumably for Sibago Island, Philippines.
TyPE-LOCALITY.—Challenger station 200, north-
east of Sibago Island, east of Zamboango Penin-
sula, Philippines: 6°47’N, 122°28’E.
DiacNosis.—Both species of Hyperioides have
been well described and illustrated, and in view of
the ease with which this genus may be identified,
diagnoses of its two species may be presented con-
veniently by the following tabular comparison.
Hyperioides longipes Hyperioides sibaginis
Dorsal profile of head
rounded
Eye facets cover both dorsal
and lateral parts of head
Al 2-merous
A2 nearly = Al
Epistome nearly reaches
anterior margin of gland
cone
Carpal process of P2 reaches
about 1.25 length of s6
Up3 protopod about 2.8
times as long as wide,
about 1.5 times longer than

exopod

Dorsal profile of head
nearly straight

Eye facets limited to dorsal
part of head

Al 3-merous

A2 slightly> 1/2 Al

Epistome distinctly
posterior to gland cone

Carpal process of P2
reaches midlength of s6

Up3 protopod about 2
times as long as wide;
only slightly longer
than exopod

IV. Lestrigonus Milne Edwards
Lestrigonus Milne Edwards, 1830:392; 1840:81-82.

DiacNosis.—Small species, with rather plump
pereon. Head globular; eyes occupying most of its
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FIGURE 24.—Hyperioides longipes, off California (a-q, Q): a, lateral view; b, head, lateral; ¢,
Al, dorsal; d, A2, dorsal; e, incisor of right Md; f, MxI, apex of palp; g, Mxl outer lobe; h,
Mx2 (setae omitted); i, Mxp, anterior; j, Mxp, lateral; k, P1; I, P2; m, P4; n, P3; o, P5; p,
P6; g, P7; 7, 3 urosomite 1, lateral.
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Ficure 25.—Distribution of Hyperioides longipes on 4 CalCOFI cruises.
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13 K1
Jrnrrapa it

FIGURE 26.—Hyperioides sibaginis, Golfo Elena, Panama (a-q, Q): a, lateral view; b, head,
lateral; ¢, Al; d, A2; e, left Md, incisor and lacinia mobilis; f, right Md, incisor; g, Mxl, outer
lobe; h, Mx1, palp; i, Mxp, anterior surface; j, P1; k, P2; |, P4; m, P5; n, P6; o, PT; p, pleonal
epimera; g, urosome; 7, ¢ urosomite I, lateral; s, § right Md.
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surface. Some of anterior pereonites fused (2?), 3-5
in 9, 24 in &, always more in Q. Coxae fused
with pereonites. Telson of moderate size. Q Al
2-merous. Q@ A2 l-merous, usually very small;
gland cone conspicuous, with pointed or rounded
apex. Epistome prominent, strongly convex anteri-
orly. Md with dentate incisor; palp absent in Q.
Mx1 outer lobe with 3 large terminal spines and
usually a smaller subterminal spine. Mxp outer
lobes separate, tapering distally; inner lobe usually
well developed. Pl subchelate or barely chelate.
P2 distinctly chelate; carpal process spoon-shaped,
with spines along margin of spoon. P5-7 usually
longer than P3-4; P5 and P7 subequal, slightly
shorter than P6.

DERIVATION OF NAME.—“Seemingly from Aa«idlpy
5, an ancient savage tribe of Italy and Sicily”
(Stebbing, 1888). Gender, masculine.

TyPE-sPECIES.—By monotypy, Lestrigonus fabrei
H. Milne Edwards, 1830.

REMARKs.—Next to Hyperia, Lestrigonus is the
oldest available generic name for this group of spe-
cies. Since Hyperia is restricted herein to a differ-
ent group of species, Lestrigonus becomes the valid
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name of the genus, and L. fabrei is automatically
the type-species. This is not an ideal situation,
since the true identity of L. fabrei is uncertain.
The species called Hyperia fabrei by most authors
is an entirely different species, H. vosseleri Steb-
bing, which I am transferring herein to the new
genus Hyperietta. The true Lestrigonus fabrei has
not been recorded since the original accounts by
Milne Edwards (1830, 1838, 1840), which were lim-
ited to the male. Milne Edwards unfortunately
gives little information concerning the characters
that I have found most useful for distinguishing
genera and species of Hyperia s.1. His illustrations
(1840) include a lateral view of the male and draw-
ings of the Md and Mxp; copies of these drawings
are given in Figure 27. 1 am unable to add any
details because the type-specimen appears to have
been lost. Dr. J. Forest, Muséum National d’His-
toire Naturelle, Paris, has kindly informed me that
a vial containing a label reading “Lestrigonus fa-
brei. Mer des Indes. Raynaud coll.” contains a
second label in the handwriting of Bouvier stating
that the vial was returned empty by Bovallius. For
the time being L. fabrei remains a nomem dubium.

FIGURE 27.—Lestrigonus fabrei: a, 3§ lateral; b, Md; ¢, Mxp. Redrawn from Milne Edwards,
1840, pl. 30.
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Milne Edwards’ species can be excluded without
difficulty from the genera of Hyperiidae other than
Lestrigonus considered herein. Following each
genus in the list below, I give the characters of
L. fabrei that exclude it from that genus.

Hyperia and Hyperiella: Pereonites 1-2 fused; coxae fused
with pereonites.

Hyperioides: P5-7 subequal

Themistella: Pereonites 1-2 fused; P5-7 subequal; Mxp with
well-developed inner lobe.

Hyperietta: Mxp with long narrow outer lobes and well-
developed inner lobe; no long spines on s4-5 of P3—4.

Hyperionyx: Mxp with long narrow outer lobes; P5-7 sub-

equal.
Only the rediscovery of Lestrigonus fabrei will ena-
ble us to know with certainty whether it agrees
with the details in my emended diagnosis of Les-
trigonus. There is nothing seriously incompatible
with this diagnosis in Milne Edwards’ description
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and illustrations except possibly the body length
cited by him, “long d’environ cinq lignes.” This
length is about 11 mm, much longer than the spe-
cies herein assigned to Lestrigonus, which rarely
exceeds 4 mm. I suspect, but cannot prove, that
Milne Edwards’ measurement was inaccurate.
Attempting to sort out the valid species of Les-
trigonus and their synonyms from published
descriptions and illustrations has been very frus-
trating. In some instances previous authors as-
signed males and females or adults and juveniles
of one species to different species or even different
genera. Much of the confusion can be attributed
to the fact that these authors, following Bovallius,
used the number of fused pereonites as a primary
character for separating species, but failed to real-
ize that in any species the fusion is greater in
females than in males and greater in juveniles than
in adults. One can scarcely blame Pirlot (1939)

Key to the Species of Lestrigonus?!

FEMALES

1. Pereonites 1-3 fused . ... ...

Pereonites 14 fused
Pereonites 1-5 fused

. Gland cone pointed, extending ventrally beyond buccal mass. Spine on distal margin of

s6 of P6-7 slender, Simple ..., 14. L. schizogencios
Gland cone rounded, not reaching ventral border of buccal mass. Spine on distal margin of
s6 of P6-7 robust, with 1-2 teeth on anterior margin ... 15. L. crucipes

. Head more than half as long as high, as long as fused pereonites 1-4. Gland cone reaching
or exceeding ventral border of buccal mass. Telson about half as long as Up3 protopod
................................................................................................................... 17. L. macrophthalmus
Head about half or less than half as long as high. Gland cone not reaching ventral border
of buccal mass. Telson about 3/5 as long as protopod of Up3 .. . ... 4

. Fused pereonites with partial sutures dorsally. S6 of P1-2 with 1 spine on anterior margin

.... 16. L. shoemakeri

Fused pereonites 1-4 without partial sutures. S6 of P1-2 with 1-2 spines on anterior margin

18. L. latissimus

. Pereonites 1-2 SUBEA. ................coommmmsisssisis somsemssissssssboss oo 1o o aisses FORORTS GAA SRS AR SRR 2
Péreonites 14 Fased ..........cooommmsmessmmmsm s s 19. L. bengalensis
. P5-7, distal margin of s6 produced into recurved dentate hook ... 15. L. crucipes
Distal margin of s6 not produced in P5, in P6-7 produced into smooth spine ... 3
. Gland cone bluntly rounded, clearly not reaching ventral margin of buccal mass ............. 4
Gland cone rather pointed, reaching or nearly reaching ventral margin of buccal mass .......
.......................................................................................................................... 14. L. schizogeneios

. Head more than half as long as high . 17. L. macrophthalmus

Head less than half as long as high .. ... ..........—— 5
. From Pacific Ocean ... 16. L. shoemakeri
From Atlantic Ocean or Mediterranean ..........................ccccocoii 18. L. latissimus

* L. fabrei is omitted because its characters are largely unknown.
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for retreating from the resultant problem by reduc-
ing most of the species herein assigned to Les-
trigonus to synonyms of Hyperia bengalensis. Pir-
lot’s action only added to the confusion, and
unfortunately a number of subsequent workers
have preferred to take refuge in his synonymy
rather than to attempt the formidable task of sort-
ing out the valid synonyms without the aid of ade-
quate collections.

A definitive taxonomic treatment of the species
of Lestrigonus is not possible with the material
now available to me, but I hope that the arrange-
ment of species proposed herein will decrease some-
what the chaos that now confronts us.

14. Lestrigonus schizogeneios (Stebbing)
Ficures 28-30

Hyperia schizogeneios Stebbing, 1888:1391-1394, pl. 168.—
Bovallius, 1889:221-224.—Chevreux, 1892:233-237, figs. 1-3;
1900:189-143, pl. 17: fig. la-m; 1935:188-189.—Vosseler,
1901:66-67.—Lo Bianco, 1902:446 [identification by Vosseler];
1903:table facing p. 278 [identification by Vosseler].—Stew-
art, 1913:255-256.—Stephensen, 1924:86-90, Chart 13.—
Spandl, 1924b:265.—Chevreux & Fage, 1925:402-404, fig.
402.—Pirlot, 1929:120-122; 1930:16-18.—Candeias, 1934:4.—
Irie, 1948:36 [in table]; 1957a:351, fig. 12; 1957b:passim;
1958:107 [in table]; i959:passim.—Alvarado, 1955:219.—
Hure, 1955:47-48, fig. 57a-b; 1961:33.—Bulycheva, 1955:1048
[in list].—Trégouboff & Rose, 1957:456, pl. 132.—Yang,
1960:15-19, figs. 1-3.—Laval, 1965:6197-6198; 1968: passim;
1972: passim.—Vives, 1966:96, table 19; 1968:460, table 1.—
Dick, 1971:56-57.—Hure, Scotto di Carlo, & Basile, 1971:
passim.—Yoo, 1971:56, fig. 14.

Hyperia promontorii Stebbing, 1888:1385-1387, pl. 166B;
1910:475-476.—Bovallius, 1889:214-218, pl. 11: figs. 3-13.—
Vosseler, 1901:64.—Lo Bianco, 1901:446 [identification by
Vosseler]; 1903:table facing p. 278 [identification by Vos-
seler].—Barnard, 1930:411; 1937:183-184.—Dakin & Colefax,
1940:121, fig. 207.—Siegfried, 1963:8.

Hyperia bengalensis (Giles) .—Pirlot, 1939:35-36.—Hurley,
1955:187-140, figs. 70-82; 1956:14-15; 1960b:279; 1969:19.—
Reid, 1955:17, fig. 4.—Kane, 1962:299-300.—Vinogradov,
1962:24-25.—Brusca, 1967a:388; 1967b:452.

Hyperia zebui Stebbing, 1888:1394.

DERIVATION oF NAME.—From the Greek oxi§w
=I cleave] 4 yévtwor[=a chin], referring to the
emarginate lower border of the head.

TypE-LocALITY.—Off St. Vincent, Cape Verde Is.,
16°49'N, 25°14'W.

DiagNosis.—Length of @ 2.2-3.5 mm, of & 3.5—
4.5 mm. Head about twice as high as long, about
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half as long as pereon. Pereonites 1-3 fused in Q,
1-2 in &. Gland cone in Q conspicuous, rather
sharply pointed, extending beyond buccal mass; in
J& blunter, not quite or barely reaching ventral
border of buccal mass. Md incisor with 8 teeth;
lacinia with 6-8 teeth. Mx1 inner lobe with 3 long
and 2 short terminal spines, 1 subterminal spine.
Mx2 outer lobe with 1 subterminal and 2 terminal
spines; inner lobe with a shorter terminal spine.
Mxp outer lobes conical, about 3 times as long as
wide, with 3—4 spines along inner margin. S2 of P1
with moderately convex anterior margin; s4¢ with
2-8 (rarely 4) posterodistal spines; carpal process
with 5-6 spines; s6 with 2 (Atlantic specimens) or
3 (Pacific specimens) spines near anterior margin.
P2 with carpal process about half as long as s6; s6
with 1-2 spines on anterior margin. P3—4, posterior
margin of s5-6 with comb of spinules; s5 also with
2 spines on posterior margin. P5-7 with moder-
ately broad s2 armed with a few spines on anterior
margin; anterior margins of s56 with comb of
spinules; s7 of P5 with a few anteroproximal spin-
ules, s6 of P6-7 with spine on distal margin ever-
lapping base of s7 medially. Telson triangular, in
Q about half, in & about 2/5 as long as protopod
of Up3.

VARIATION.—Specimens from the Atlantic and Pa-
cific are very similar, but have slight differences. I
have not studied these differences in detail, but
I have examined the armature of the anterior mar-
gin of s6 of P1, which was the most obvious dif-
ference to me, in my specimens from both oceans.
Most of the adult Atlantic specimens had 2 spines
on this segment, but occasionally there were 3.
One female had 3 spines on the right and 2 on the
left P1. Pacific specimens (from CalCOFI collec-
tions) usually had 2-3 spines in the adult female
(stage 7 of Laval, 1968) and 3—4 in the adult male.
The number of spines is less in younger individu-
als. Stage 5 and younger females have only 1 spine;
in stage 6 there are 1-2 spines. Other groups of
spines vary in the same way; the older the speci-
men the more spines in a group.

The number of fused pereonites also varies with
maturity, as shown by Yang (1960) and Laval
(1968). Laval found that young specimens from
the marsupium, characterized by rudimentary
pleopods and uropods and named by Laval *“pro-
topleon larvae” (stage 1), have all 7 pereonites
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FIGURE 28.—Lestrigonus schizogeneios, (a-c, 3) a, lateral view; b, ventral part of head, lateral; c,
Al. (d-l, Q) d, ventral part of head, lateral; e, left Md; f-g, incisors of right and left Md; h,
Mxl; i, Mx1 palp, flattened; j, Mx2; k, Mxp, lateral; I, Mxp outer lobe, posterior surface.
(California specimens, except d, from Sargasso Sea.)

free. CalCOFI specimens removed from the mar-
supium also have no fusion of pereonites. Laval
observed that after the protopleon larvae leave the
marsupium and settle on the host medusa, Phiali-
dium sp., they molt into juveniles with pereonites
1-5 fused (stage 2). Three more instars, stages 3-5,
follow in which pereonites 1-5 are fused. The
female then enters the stage of prepuberty, stage

6, in which pereonites 14 are fused and rudimen-
tary oostegites are present. Stage 7 is the adult,
with pereonites 1-3 fused and fully developed
oostegites. In the male the flagella of Al-2 remain
short and unsegmented in stage 6 (pereonites 1-4
fused) and stage 7 (pereonites 1-3 fused). Stage 8
is the prepuberty stage, with pereonites 1-2 fused
and the flagella of A1-2 segmented but only about
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FIGURE 29.—Lestrigonus schizogeneios (a-g, ?): a, P1; b, P2; ¢, P4; d, P5; e, P6; f, P7; g, urosome;
h, 3 urosome. California specimens.

as long as the pereon. The male does not become
fully adult until stage 9, thus he requires 2 more
molts than the female to attain maturity.

I have examined many specimens of L. schizo-
geneios from the CalCOFI collections and have
found that the sequence of development agrees
closely with that described by Laval.

It is generally agreed that Hyperia schizogeneios
and H. promontorii are the female and male re-
spectively of the same species. Both specific names
have been used, but although H. promontorii has
page precedence, the first revisor, Stephensen
(1924), selected the name schizogeneios. Pirlot’s
(1939) indiscriminate lumping of 12 nominate spe-
cies under H. bengalensis has made it difficult to
know the real identity of specimens reported as H.
bengalensis by subsequent authors. I have, for ex-
ample, examined those reported by Shoemaker

from Bermuda (1945) and Cuba (1948) and found
them to be Lestrigonus latissimus, hence Shoemak-
er’s references are not included in the synonymy
given above for L. schizogeneios.

DistriBUTION.—Reported from warm waters
around the world. In the CalCOFI area it is the
second most abundant hyperiid, being exceeded
only by Parathemisto pacifica. It extends farther
south than the subarctic P. pacifica, but is replaced
in the southernmost part of the CalCOFI area by
the closely related L. shoemakeri. When its overall
distribution in the Pacific becomes known it may
prove to be an inhabitant of the transition zone
(Brinton, 1962). Its abundance in the samples of
the three 1949 CalCOFI cruises was least in March,
greater in July, and highest in November, the av-
erage number per 1000 m? for the positive stations
increasing from 17 to 64 to 102.
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Ficure 30.—Distribution of Lestrigonus schi: ios on 4 CalCOFI cruises.
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15. Lestrigonus crucipes (Bovallius)
Ficure 31

Hyperia crucipes Bovallius, 1889:225-228, pl. 11: fig. 14-25.—

Walker, 1904:236.—Stephensen, 1924:90.—Barnard, 1937:
184 —Pirlot, 1939:36.—Laval, 1968:64-65, fig. 12.—Dick,
1970:55.

DEerivATION OF NAME.—From the Latin “crucis”
[=across] 4 “pes” [=foot], referring to spine over-
riding dactyl on P5-7.

Type-LocaLITY.—“The tropical region of the At-
lantic: off Barbadoes.”

DiagNosis.—Length about 4 mm. Body rather
plump and compact. Pereonites 1-2 fused in &,
1-3 in Q. Pleonal epimera with rounded posterior
corners. Al-2 of @ well developed for a Lestri-
gonus; gland cone obtuse, projecting obliquely an-
teriad. Md with broad molar; incisors with 8-9
teeth, Mx1 inner lobes with 5 apical spines. Mx2
with 2 and 1 spines on outer and inner lobes re-
spectively. P1-2 with 3-4 spines on anterior mar-
gin of s6; carpal process of P2 reaching beyond
midlength of s6; s7 of P1-2 with spinulose posterior
margin. P34 longer than P5-7; s4-5 with 2-3
spines on posterior margin; s6 posterior margin
armed with close-set spinules. P5-7 with broad s2
and rather robust s3-6; s6 produced distally into
recurved hook with 1-2 spiniform teeth on convex
margin; hook overlaps s7 medially. Upl-3 with
slender peduncles and rami. Telson oval, slightly
wider than long, about 0.4 the length of Up3
peduncle.

REeLATIONSHIPs.—The specimens that I have ex-
amined, all from the Arabian Sea, differ from Bo-
vallius’ description so much that I was at first con-
vinced that I was dealing with an undescribed
species. But no specimens agreeing more nearly
with Bovallius’ account have come to hand, and
the frustrations of trying to reconcile the species
descriptions of Bovallius with the characters that
can be seen on his species have led me to share the
opinion of Bovallius’ work expressed by Stephensen
(1924), who wrote in evident exasperation, *
but in consideration of several positive misstate-
ments in the work of Bovallius, there is hardly any
reason to pay much attention to his remarks . . .”
I am therefore assuming considerable error in Bo-
vallius’ account of Hyperia crucipes. The principal
discrepancies between Bovallius’ description and
the specimens that I have examined are the

following:
Bouallius’ description

pereonites 1-3 fused in 3

P5-7 subequal in length
to P34

anterior margin s6 of P1-2
without spines

P5-6 with forked
projection at base of s7,
1 branch of fork crossing
s7 on each side (Fig.
317)

P7 without projection at
base of s7

telson half length of Up3

protopod
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I1OE specimens

pereonites 1-2 fused in §

P5-7 distinctly shorter than
P34

same with 3-4 spines

P5-7 with toothed recurved
hook projecting on medial
side of s7 from distal
margin of 36 (Fig. 31q)

P7 as in P5-6

telson<half length of Up3
protopod

My disbelief in Bovallius’ accuracy was rein-
forced by examination of a female amphipod in
the collections of the Stockholm Museum from the
Caribbean Sea east of Dominica (15°22'N,
62°41"W). This specimen, labeled Hyperia crucipes
var, macropis by Bovallius (an unpublished vari-
etal name), agrees closely with the IIOE specimens.
I have also examined Stephensen’s (1924) speci-
mens from Thor stations 266, 377, and 399; they
also closely resemble the IIOE specimens.

DisTriBUTION.—Warm regions of the Atlantic
(Bovallius, Pirlot, Laval, Stephensen) and Indian
(Walker, Barnard) Oceans. The few specimens
that 1 have examined were collected at three sta-
tions in the Arabian Sea during the International
Indian Ocean Expeditions.

16. Lestrigonus shoemakeri, new species
FIGURES 32-34

DERIVATION OF NAME.—After the late Clarence
R. Shoemaker, in recognition of his many contribu-
tions to amphipod taxonomy.

Tvyres.—Holotype @, USNM 139096, allotype &,
USNM 139097, CalCOFI Cruise 9, station 1106,
27°48’N, 119°14'W, west of Punta Eugenia, Baja
California, 12 November 1949. 2 &' and 2 Q para-
types deposited at Scripps Institution of Oceanogra-

hy.
d l);IAGNOSlS.—Length of @ 2.3-2.7 mm, of & 3.5-
4.0 mm. Head slightly more than twice as high as
long, about 14 as long as pereon. Pereonites 14
fused in Q, but sutures present dorsally, that be-
tween pereonites 1-2 shorter than others. Pereonites
1-2 fused in &; partial sutures usually absent in
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FIGURE 31.—Lestrigonus crucipes, Q: a, lateral view; b, head, anterior view; ¢, pleonal epimera;
d, telson and uropods, dorsal; e, protopod of Up3, showing distoventral serrations; f, Al; g,
A2; h, left Md; i, Mxl, inner lobe; j, Mx2; k, Mxp; [, P1; m, P2; n, P3; o, P5; p, P7; q, P7, distal
end, medial; 7, P6, distal end (copied from Bovallius, 1889, pl. 11: fig. 23).
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FIGURE 32.—Lestrigonus shoemakeri: a, @, lateral; b, @ head and pereonites 1-5, lateral; c,
ventral part of Q head, lateral; d, & head and pereonites 1-3, lateral; e, ventral part of
3 head, lateral; f, @ Al; g & AL h, incisor of @ right Md; i, palp of § Md; j, @ Mxl; k-l,
Q Mxl, apices of palp and outer lobe; m, @ Mx2; n, Mxp; o, @ Pl; p, Q P2. (b, d,f, g 4, J,
m, n, o, p from off Baja California; a, c, ¢, h, k, | from off Pacific coast of Nicaragua.)
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FIGURE 33.—Lestrigonus shoemakeri (a-m, Q) a, P1; b, P2; ¢, carpal process of P2 from above; d,
meral process of P2 from above; e, P3; f, P4; g, P5; h, P6; i, P7; j-I, dactyl and distal part of
propus of P5-7, lateral; m, urosome. n. § urosome. (e-i, m,n from off Baja California; a-d, j-l
from off Pacific coast of Nicaragua.)
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Ficure 34.—Distribution of Lestrigonus shoemakeri on 4 CalCOFI cruises.
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adult, present in immature specimens with more
than 2 pereonites fused. Gland cone bluntly
pointed, overlapping epistome, but not reaching
ventral border of buccal mass. Md incisor with 8-9
teeth; lacinia with 7-8 teeth. MxI inner lobe with
3 long terminal spines and 1 shorter subterminal
spine. Mx2 outer lobe with 1 subterminal and 2
terminal spines; inner lobe with shorter terminal
spine. Mxp outer lobes conical, with about 5 spines
along inner margin. $2 of Pl with strong bulge
on anterior margin; s4¢ with 2-4 posterodistal
spines; carpal process with 5-6 spines; s6 with single
spine near anterior margin. P2 with carpal process
more than half as long as s6; s6 with 1-2 spines on
anterior margin. P34, posterior margins of s5-6
with comb of spinules; s5 with 2 spines, s4 with 1
spine on posterior margin. P5-7 with moderately
broad s2 armed with a few spines on anterior mar-
gin; s5-6 with comb of spinules on anterior margin;
s7 of P5 with a few anteroproximal spinules; s6 of
P6-7 with spine on distal margin overlapping s7
medially. Telson of Q@ nearly 34, of & about half
as long as Up3 protopod.

VARIATION.—As in Lestrigonus schizogeneios more
pereonites are fused in juveniles than in adults.
The youngest freeliving individuals have pere-
onites 1-5 fused. With increasing maturity the
number of pereonites fused decreases until the
adult condition is reached: pereonites 14 fused
in the female, 1-2 fused in the male.

DistriBUTION.—Thus far I have identified L. shoe-
makeri only in samples from the warmest stations
of the 4 CalCOFI cruises (Figure 34) and in a few
samples in the eastern equatorial Pacific: (1) a few
miles north of Clipperton Island; (2) west of Nica-
ragua, 12°35’N, 93°40’'W; (3) west of Costa Rica,
10°03’N, 88°52'W; (4) west of Panama, 7°36’N,
85°09W; (5) near the Galapagos Islands, 00°07’S,
86°55"W. These few records suggest that when bet-
ter known the distribution of L. shoemakeri may
be similar to that of Euphausia eximia and the
other euphausiids that Brinton (1962) classifies as
eastern Pacific equatorial species.

17. Lestrigonus macrophthalmus (Vosseler)
Ficure 35

Hyperia macrophthalma Vosseler, 1901:70-72, pl. 6: fig. 16—
25.—Yang, 1960:19-28, figs. 4-5.—Dick, 1970:56.

[?] Hyperia hydrocephala Vosseler.—Dakin & Colefax, 1940:
121, fig. 206a-c.

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

DERIVATION OF NAME.—Not given, presumably
from the Greek pakpoes [=long] 4 ofsalws
[=eye]. Although Vosseler was technically incor-
rect grammatically in giving the noun thus formed
a feminine ending and thereby treating it as an
adjective (the correct adjective would have been
macrophthalmata), 1 will continue the practice of
other authors in considering the name an adjective.

TypPe-LOCALITY.—Six stations of the Plankton-
Expedition in the tropical Atlantic.

DiacNosis.—Length of @ 2-3.5 mm, of & 3-4
mm. Head more globular than in other species,
more than half as long as high, about as long as
pereonites 1-4 combined. Pereonites 1-4 fused in
Q, 1-2 fused in &. Gland cone bluntly rounded
below, in @ reaching or extending slightly beyond
ventral border of buccal mass, in & not reaching
this border. Md incisor and lacinia with 7 teeth
in immature Q dissected. Mxl outer lobe with
somewhat tapering apex extending well beyond
distomedial spine. Mxp outer lobes slender, with
2 terminal setae and 2-3 setae on medial margin;
inner lobe with 2 terminal spines. S2 of P1-with
strong convexity on anterior margin; s¢ with 2
posterodistal spines; s6 with 1 (@) or 2 (d') spines
on anterior margin. P2 with carpal process about
half as long as s6; s6 with 1 (Q) or 2 (g') spines
on anterior margin. S7 of P5 about 14-14 length
of 56, 14 shorter than s7 of P6-7, armed with a few
anteroproximal spinules; s6 of P6-7 with spine on
distal margin overlapping base of s7 medially. Tel-
son triangular, in Q about half, in & less than
half as long as protopod of Up3.

VARIATION.—As in other species of Lestrigonus
the number of fused pereonites is greater in im-
mature specimens, but never exceeds 5.

RevaTIONsHIPS.—This species agrees with L. latis-
simus in having pereonites 14 fused in the female,
but is distinguished by its smaller size and more
globular head. In lateral view the gland cone over-
laps the epistome less in macrophthalmus than in
latissimus. Up protopod is more slender and longer
in relation to the telson than in L. latissimus. S6
of P1-2 bears a single spine, whereas in L. latissi-
mus s6 usually has 2 spines, but has 1 in immature
specimens and in some adults. S7 of P5 is rela-
tively shorter in latissimus than in macrophthal-
mus.

H. hydrocephala has been considered identical
with H. macrophthalma, but 1 consider it to be an
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FIGURE 35.~Lestrigonus macrophthalmus, Q: a, lateral view; b-c, head, lateral; d, incisor,
right Md; e-f, outer lobe and palp of Mxl; g, Mxp; h-j, P1; k, P2; I, P3; m, P4; n-o, P5; p-q, P6;
r-s, P7; t, urosome. (a, i, k-m, o, g, s, t from East China Sea [Albatross station 4909]; b,j from
off South Carolina [T. N. Gill Cruise 3, station 59]; d-g, n, p, r from Sargasso Sea [Weather
station “E"]; ¢, h from Gulf of Guinea [Ombango Cruise 14, station 329].)
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immature L. latissimus (see discussion under the
latter species). Dakin and Colefax’s (1940) H. hy-
drocephala has the globular head of L. macroph-
thalmus and may be a young specimen in which
pereonites 1-5 are fused.

DistriBuTiON.—Tropical parts of the Atlantic, Pa-
cific, and Indian Oceans. Not found in the Cal-
COFI area.

18. Lestrigonus latissimus (Bovallius)
FIGURE 36

Hyperia latissima Bovallius, 1889:229-232, pl. 11: figs. 26—
36.—Vosseler, 1901:67.—Chevreux & Fage, 1925:404-405.—
Stephensen, 1928:590.—Candeias, 1934:4, fig. 3.—Vives,
1966:96, table 19; 1968:460, table 1.

Hyperia hydrocephala Vosseler, 1901:74-76, pl. 6: figs. 26-28,
pl. 7: figs. 1-5.—Steuer, 1911:677-679, pl. 2.—Stephensen,
1924:91-92, Chart 14.—Gamulin, 1948:21.

Hyperia sp. ? hydrocephala Vosseler.—Pesta, 1920:30-31, fig.
ba-c.

Hyperia bengalensis (Giles) .—Shoemaker, 1945b:238; 1948:
12-18,

DEerIVATION OF NAME.—Not given; presumably
from the Latin “latus” [=broad], referring to
the plump body.

Type-LocaLiTy.—“The Southern temperate re-
gion of the Atlantic” (Bovallius, 1889).

DiagNosis.—Length of @ 2-3 mm, of & 3—4 mm.
Head about 2.2 times as high as long, shorter than
pereonites 1-4 combined. Pereonites 1-4 fused in
Q, 1-2 fused in &. Gland cone bluntly round be-
low, not reaching ventral border of buccal mass.
Md incisor and lacinia with 10 teeth. Mx1 outer
lobe with truncate apex. Mxp outer lobes slender,
with 3 apical setae and 2—4 setae on medial margin,
P1 with pronounced bulge on anterior margin of
s2; s4 with 4 posterodistal spines; s6 with 1 or 2
spines on anterior margin. P2 carpal process about
half as long as s6; s6 with 2 spines on anterior
margin. S7 of P5 about 14-14 length of s6, 14
shorter than s7 of P6-7, armed with a few antero-
distal spinules; s6 of P5-7 with spine on distal
margin overlapping base of s7 medially. Telson
triangular, in @ about 34, in & about 15 as long
as protopod of Up3.

RELATIONsHIPS.—L. latissimus is very similar to
L. shoemakeri, but the two species appear to be
allopatric, the former inhabiting the Atlantic, the
latter the Pacific. The partial sutures on fused
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pereonites 1-4 of L. shoemakeri are absent in L.
latissimus. L. macrophthalmus has a distinctly
more globular head and is a smaller species.

1 believe Vosseler's H. hydrocephala is an im-
mature L. latissimus in which pereonites 1-5 are
fused and not, as Stephensen (1924) maintained,
conspecific with L. macrophthalmus. 1. have ex-
amined the specimens identified by Stephensen
(1924) as H. hydrocephala from Thor station 224.
The sample contains mature females with pere-
onites 1-4 fused and immature females with pere-
onites 1-5 fused. S6 of Pl has 1 spine on the
anterior margin in immature specimens; mature
specimens usually have 2 spines, but some have
only 1. The Thor specimens agree with L. latis-
simus rather than with L. macrophthalmus in body
size, gland cone-buccal mass relationship, and
length of the telson in relation to Up3 protopod.
Contrary to Stephenson’s opinion, therefore, I con-
sider macrophthalma to be distinct from hydro-
cephala, and believe the latter to be an immature
L. latissimus.

DistrIBUTION.—Reliably known only from the
eastern Atlantic and the Mediterranean.

19. Lestrigonus bengalensis Giles
FiGUREs 37-38

Lestrigonus bengalensis Giles, 1887:224-227, plates 6-7.

Hyperia bengalensis (Giles) .—Bovallius, 1889:199-201, fig.
[copied from Giles].—Walker, 1904:235; 1909:51.—Nayar,
1959:46-47, plate 16: figs. 1-5.

Hyperia dysschistus Stebbing, 1888:1388-1391, plate 167.—
Bovallius, 1889:204-206, plate 11: figs. 1-2.—Spandl, 1924a:
23; 1924b:265.

Hyperia thoracica Bovallius, 1889:233-236, plate 11: figs.
37-41.—Vosseler, 1901:73-74, plate 6: figs. 1-4.—Stephensen,
1924:91.—Lewis and Fish, 1969:9.

Hyperia gilesi Bovallius, 1889:236-239.

Hyperia atlantica Vosseler, 1901:67-70, plate 6: figs. 5-15.—
Yang, 1960:28-33, figs. 6-7.—Dick, 1970:55.

Hyperia latissima Bovallius.—Barnard, 1930:410-411 [mis-
identification].

Hyperia hydrocephala Vosseler.—Dakin and Colefax, 1940:
121, fig. 206 [misidentification].

DErIVATION OF NAME.—Not given, presumably
geographical (Bay of Bengal).

TYPE-LOCALITY.—“About 100 miles from land in
the Bay of Bengal, the depth of the water in the
locality being 850 fathoms.”
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FIGURE 36.—Lestrigonus latissimus (a-I, Q): a, head and pereon, lateral; b, ventral part of head,
lateral; ¢, incisor of left Md; d-¢, Mxl, outer lobe and palp; f, Mxp; g, P1; h, P2; i, P5; j, P6; k&,
P7; I, urosome; m, ventral part of & head, lateral. (a from Thor station 224; b-f, i-l from
Ombango Cruise 12, station 300; g-h from Ombango Cruise 14, station 329; m from Ombango
Cruise 13, station 308.)
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DiacNosis.—Length of @ 2-2.5 mm, of & 2.8-8.4
mm. Head of Q@ about twice, of & about 1.6 times
as high as long. Pereonites 1-5 fused in @, 14
fused in &. Gland cone of @ produced antero-
ventrally, overlapping and extending anterior to
epistome; apex bluntly rounded; posterior margin
subparallel to body axis. Gland cone of & pro-
duced ventrally as rounded lobe, extending only
slightly anterior to epistome. Md incisor with 8
teeth; lacinia with 7 teeth. MxI inner lobe with 3
long terminal spines and 1 shorter subterminal
spine. Mx2 outer lobe with 1 subterminal and 2
slender terminal spines; inner lobe with 1 shorter
terminal spine. S2 of Pl with strong bulge on
anterior margin; s¢ with 2 posterodistal spines; s5
with 1-2 spines on posterior margin and 3 on car-
pal process; s6 with single spine near posterior
margin. S2 of P2 quite broad for a Lestrigonus;
carpal process slightly less than half as long as s6,
with 7 marginal spines. P3—4, posterior margins
of s5—6 with comb of spinules; s4-5 with postero-
distal spine. P5-7 with moderately broad s2 armed
with 2-4 spines on anterior margin; s5-6 with comb
of spinules on anterior margin; s7 of P5 74 as long
as s7 of P6-7, armed with a few anteroproximal
spinules; s7 of P6-7 sometimes with 1-2 antero-
proximal spinules; s6 of P6-7 with spine on distal
margin overlapping s7 medially. Telson of @
slightly more than 14, in & about 34 as long as
Up3 protopod.

VARIATION.—It is entirely possible that more than
1 species of Lestrigonus agrees with the above diag-
nosis. There is a noticeable variation in some char-
acters in different populations included here under
L. bengalensis, and illustrations are provided to
show some of the variation in the armature of the
distal segments of P5-7. Until sufficient collections
for an adequate study of variations are available,
I am including all Lestrigonus with 5 pereonites
fused in the Q@ and 4 in the & under L. bengalen-
sis, realizing that this may be a gross oversimplifi-
cation. There is some indication from available
collections that L. bengalensis inhabits coastal
waters, which would lead to populations becoming
isolated and tending to differentiate from one an-
other.

Stebbing’s (1888) drawing of an immature male
H. dysschistus in lateral view (plate 167) shows a
complete suture between pereonites 1 and 2 and
fusion of pereonites 2-5. This suture is not men-
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tioned in Stebbing’s description, which states that
pereonites 1-5 are fused. I have examined the
holotype of H. dysschistus and can confirm the com-
plete fusion of pereonites 1-5. Nevertheless, Bo-
vallius (1889) considered a free pereonite 1 to be
the outstanding diagnostic character of H. dysschis-
tus and stated that he had examined specimens
which exhibited this peculiar segmentation. Spandl
(1924a, 1924b) also claimed to have identified simi-
lar specimens of H. dysschistus.

Among the hundreds of specimens of Lestrigonus
that 1 have examined, I have never found one with
pereonite 1 free and succeeding pereonites fused,
and I am convinced that such a condition does not
exist in this genus. I suggest that Stebbing, Boval-
lius, and Spandl all mistook muscle bands or some
other structure beneath the integument for a su-
ture. Such a mistake can be expected in the study
of small hyperiids, where sutures and other mark-
ings on the rather delicate and semitransparent
cuticle are often less apparent than subcuticular
structures. Such internal structures have frequently
been mistaken for sutures between the coxae and
their pereonites. In his lateral view of Hyperia
dysschistus Stebbing shows free coxae, as he also
does for Hyperia schizogeneios on plate 168. Bo-
vallius (1889) shows distinct coxae on Hyperia
fabrei, H. promontorii, H. crucipes, H. latissima,
and H. thoracica, none of which have them. Other
carcinologists who have portrayed species of Lestr:-
gonus with what appear to be sutures between the
coxae and their pereonites are Chevreux, Hurley,
Irie, and Stephensen.

Giles (1887) described Lestrigonus bengalensis
as having 7 free pereonites, but remarked on “the
junction between the pleura and the coxal plates
being hard to make out, as are also the junctions
of the terga of the first 5 thoracic segments.” In
his illustrations the adult male has 7 free pere-
onites, but an immature male is shown with pere-
onites 1-5 fused and a female with pereonites
1-5 fused. Bovallius (1889) placed H. ben-
galensis among the species with 7 free pereonites,
but it seems evident that Giles portrayed correctly
the condition of the female and young male; L.
bengalensis has pereonites 1-5 fused in the Q@ and
1-4 in the male.

The specimens that Barnard (1930) identified as
Hyperia latissima are placed here under L. benga-
lensis because of Barnard’s statement “The present
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FIGURE 37.—Lestrigonus bengalensis (a-q, ?): a, lateral view; b-c, head, lateral; d-h, ventral part
of head, lateral; i, Al; j, A2; k, incisor and lacinia of left Md; l-m, outer lobe and palp of MxI;
n, Mx2; o, Mxp, lateral; p, outer lobe of Mxp, posterior; g, urosome; r, & head, lateral; s,
& AL tu, & telson and Up3. (a, i, 5, t from off southern Baja California; b, g from Gulf
of Camby, India; ¢, h, j-q¢ from off Pacific coast of Central America; d, from off Savannah,
Georgia; e from Gulf of Guinea; f, r from Bora Bora, Society Islands; u from Moorea, Society
Islands.)
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FicuRE 38.—Lestrigonus bengalensis (a-s, 9): a-c, P1; d, P2; e, P2, carpal process from above; f,
P3; g, P4; h, P5; i, P6; j, P7; k-s, dactyls of P5-7; t-u, dactyls of & P5-7, from Moorea, Society
Islands. (a, d, f-j from off Baja California; b, ¢ from off Pacific Coast of Central America; ¢
from Gulf of Cambay; k-m from off favannah, Georgia; n-p from Gulf of Cambay, India; g-s
from off Pacific coast of Nicaragua.)
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specimens have segments 1-4 in &, 1-5 in @ co-

alesced.”
DistriBuTION.—Worldwide in

tending to occur in coastal waters.

tropical waters,

V. Hyperietta, new genus

DiacNosis.—Small species, with body rather com-
pressed laterally. Head rather short anteropos-
teriorly; eyes occupying most of its surface. Pere-
onites 1-2 fused in both sexes. Coxae fused with
pereonites. Telson inserted distinctly anterior to
insertion of Up3 peduncle; Q telson at least half
as long as Up3 protopod. Epistome small, incon-
spicuous. @ Al 2-merous. @ A2 l-merous, rudi-
mentary; gland cones rather inconspicuous, in
anterior view converging medially. Md with
smooth incisor and dentate lacinia; molar narrow;
palp absent in Q. Mxl outer lobe with 3 terminal
spines. Mxp outer lobes fused medially; inner lobe
rudimentary. Pl simple, weakly subchelate, or
barely chelate. P2 chelate, with spoon-shaped carpal
process bearing marginal spines. @ P3-4 with 1
conspicuous spine on posterior margin of s4, 2
spines on posterior margin of s5 & P3-4 with
shorter spines in same positions. Distal margin of
s6 of P6-7 and sometimes of P5 produced into
spinose lobe medial to base of s7; s7 unarmed. Up
1-3 slender; margins of rami smooth or with ex-
tremely fine serrations.

DEerIVATION oF NAME.—Diminutive of Hyperia,
gender feminine.

TypE-sPECIES.—By present designation, Hyperia
luzoni Stebbing.

55
20. Hyperietta luzoni (Stebbing)

FIGUREs 3940

Hyperia luzoni Stebbing, 1888:1382-1384, pl. 166A.—Bovallius,
1889:212-214.—Lo Bianco, 1902:424, 425, 446 [identification
by Vosseler]; 1903:table facing p. 278 [identification by
Vosseler]; 1904:42.—Stewart, 1913:255.—Stephensen, 1924:
84-86, fig. 34, Chart 12.—Pirlot, 1929:122-123; 1939:35.—
Barnard, 1930:410.—Hurley, 1960b:279; 1969:pl. 19 [map].—
Kane, 1962:301.

[not] Hyperia luzoni Stebbing.—Vosseler, 1901:64-66, pl. 5:
figs. 16-28.—Stebbing, 1904:33-34.

DerivaTION OF NAME.—Not given, presumably
for the type-locality.

TYPE-LOCALITY.—South China Sea, west of Luzon
Island, Philippines, 16°35’N, 117°47’E.

DiaGNosis.—Length of @ 2-3 mm, of & 34 mm.
Head slightly more than twice as high as long,
about half as long as pereon. Gland cone just
reaching or barely exceeding ventral margin of
head, posteroventrally overlapping anterior part of
buccal mass. Mxp outer lobes subpyriform, bearing
a few setae on distal margin and on shelf. P1 simple;
s2 sinuate, proximal part strongly bulging an-
teriorly, distal part much narrower; sb twice as
long as wide, with 1 spine at midlength and 2 at
distal end of posterior margin; s6 with 1 spine at
midlength of anterior margin. P2 very slender,
chelate; s2 about 6 times as long as wide; carpal
process 14 as long as s6; s6 with 2 spines on anterior
margin. P34 very slender. P5-7 with moderately
broad s2; other segments slender; s4-5 without long
spines. Telson round-triangular, slightly longer
than wide; in @ about 5;, in & 14 as long as
protopod of Up3.

Key to the Species of Hyperietta
1. S5 of P5-7 with strong spine on anterodistal COTNEr ... 3
85 of P5-7 without strong spine on anterodistal COMMEr ... ... 2

2. PI, anterior margin of s2 evenly convex. P5, s2 about 34 as wide as long ....... 21. H. vosseleri
P1, anterior margin of s2 with deeply concave distal part. P5, s2 about 2/3 as wide as

JONG .o

20. H. luzoni

3. Anterior margin of head in lateral view flattened below insertion of Al. Pereon about 4

times as long as head ...

.................................................... 24. H. parviceps

Anterior margin of head in lateral view evenly rounded. Pereon not more than 2-3 times

as long as head .........ocovnnnrs

4. S5 of P1 with spine at midlength of posterior margin. 6 of P1-2 with 1 spine on anterior
margin. Mxp with only a few spinules along inner margins of outer lobes 23. H. stephenseni
§5 of P1 without a spine at midlength of posterior margin. S6 of P1-2 with 2 spines on
anterior margins. Outer lobes of Mxp with dense covering of fine setules at apex and few

blunt spines on anterior surface ...

.......................................................... 22. H. stebbingi
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FIGURE 39.—Hyperietta luzoni, Q off southern California; a, lateral view; b, head, lateral; ¢, head,
anterior; d, Al; e, left Md, incisor and lacinia; f, left Md molar; g, Mx1 palp, posterior; A,
Mx2; i, Mxp, anterior j, P1; k, P2; [, P3; m, P4; n, P5; o, P6; p, P7; q, urosome.
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FicUrE 40.—Distribution of Hyperietta luzoni on 4 CalCOFI cruises.
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RELATIONsHIPS.—The above synonymy includes
all references to H. luzoni known to me, but only
Stebbing’s original account and that of Stephensen
(1924) can be attributed to this species without
question. Two new species described below are
very similar to H. luzoni, and all three may be
found in the same plankton sample. The absence
of descriptions or illustrations of H. luzoni in the
works of most authors who have recorded it makes
it impossible to determine from their publications
whether they in fact had H. luzoni or a similar but
different species. Vosseler’s (1901) H. luzoni is the
new species described below as Hyperietta stebbingi.
The species referred to as Hyperia luzoni by Steb-
bing in 1904 is not H. luzoni because of the pres-
ence of spines on s5 of P5-7, but might have been
either of two new species proposed herein, Hyperi-
etta stebbingi or H. stephenseni.

Stebbing’s (1888) description and figures are of
an immature male. Stephensen (1924) described
and illustrated the adult male, but the female has
not yet been described or figured.

DistriBuTION.—Reported by Stebbing (1888) from
the Philippines (west of Luzon and Zebu Harbor)
and the eastern South Pacific (38°6’S, 88°2'W).
Stephensen (1924) listed it from a number of Thor
Mediterranean and a few Atlantic stations, but it
is possible that some of these records may be refer-
able to one of the new species of Hyperietta de-
scribed below.

In the CalCOFI collections it was present off the
coasts of southern California and Baja California
and farther offshore as far north as the latitude of
San Francisco. Its pattern of distribution is con-
sistent with that of Euphausia brevis and the other
Pacific central euphausiid species (Brinton, 1962)
which occupy oceanic gyrals of mid-latitudes 15°-
40° in both hemispheres.

I have not found H. luzonmi in any Atlantic
plankton samples.

21. Hyperietta vosseleri (Stebbing)
Ficures 4142

Hyperia fabrei H. Milne Edwards.—Bovallius, 1889:206-211,
pl. 10: figs. 40-55.—Vosseler, 1901:58-60, pl. 5: figs. 5-15.—
Stephensen, 1924:83-84.—Spandl, 1924:22-28; 1927:153.—
Barnard, 1930:410.—Pirlot, 1939:34.—Hurley, 1955:137.—Reid,
1955:15.—Yang, 1960:33-35, fig. 8.—Kane, 1962:301.—Dick,
1970:55.
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Hyperia vosseleri Stebbing, 1904:33-34.—Stewart, 1918:255.—
Chevreaux, 1935:189.

DEerivaTION OF NAME.—Not given, but obviously
after J. Vosseler, who described and illustrated this
species in detail.

Tyre-LocALITY.— T'ropical Atlantic.

DiagNosis.—Length of @ 2-3 mm, of & 3—4 mm.
Head slightly more than twice as high as long, in
profile narrowing ventrally more than in other
species of Hyperietta. @ Al reaching well beyond
ventral margin of head. Gland cone extending
beyond margin of head; posterior margin slightly
concave, separated by short gap from epistome.
Left Md with lacinia nearly as wide as incisor,
divided into 11-12 sharp teeth. Mxp outer lobes
slightly more than 1.5 times as long as wide; apex
narrow, bearing dense tuft of setae; distal margin
rugose. Pl simple; s2 about twice as long as wide,
with evenly convex anterior margin; s6 with single
spine on inner surface near anterior margin. P2
chelate; carpal process nearly reaching midlength
of s6. P5-7 with very broad s2, especially that of
P5, which has very convex anterior margin. Telson
about 24 as long as Up3 protopod in @, slightly
less than half as long in &.

RELATIONSHIPS.—Stebbing (1904) believed that
the species named Lestrigonus fabrei by Milne Ed-
wards (1830) was much too large (“long d’environ
cinq lignes”=about 11 mm) to be identical with the
species called Hyperia fabrei by Bovallius (1889)
and subsequent authors, which measured only 3-6
mm. Stebbing therefore proposed the name Hyperia
vosseleri for the smaller species. Most authors have
not accepted Stebbing’s proposal, but it seems cer-
tain that he was correct. Not only is the size differ-
ence well beyond the limits of reasonable variation,
but the maxilliped is entirely different in the two
species. That of H. vosseleri has short, broad outer
lobes and a rudimentary inner lobe. (Figure 41f,s),
whereas Milne Edwards (1840, pl. 30: fig. 20) por-
trays the maxilliped of L. fabrei as having long
slender outer lobes and a well developed inner
lobe (Figure 27c). I consider the two species suf-
ficiently distinct that I have placed them in differ-
ent genera in this paper.

DistriBuTION.—Reported from the warm parts of
the Atlantic, Pacific, and Indian Oceans. In the
CalCOFT area its distribution was quite similar to
that of H. luzoni (compare Figures 40 and 42), and
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FiGURE 41.—Hyperietta vosseleri (a-q, 2, off Baja California) : a, lateral view; b, head, lateral; c,
head, anterior; d-e, incisors of left and right Md; f, Mxp, anterior; g, Pl; h, P2; i, P3; j,
P4; k, P5; I, P6; m, P7; n-p, dactyls of P5-7, medial; q, urosome. (r-s, &, Gulf of Guinea) r,
Mx1 inner lobe; s, Mxp outer lobe.
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FiGUrRe 42.—Distribution of Hyperietta vosseleri on 4 CalCOFI cruises.
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it may be also characterized as a Pacific central
species.

22. Hyperietta stebbingi, new species
FIGURES 4345

Hyperia luzoni Stebbing.—Vosseler, 1901:64-66, plate 5: figs.
16-28 [misidentification].

DErIVATION OF NAME.—The species is named for
the distinguished English carcinologist, T. R. R.
Stebbing.

Types.—All from CalCOFI Cruise 9, station 607,
12 November 1949, off central California, 35°58’N,
127°51’W, oblique tow from 66 m to surface. Holo-
type @ USNM 137510, allotype 5, USNM 137511,
20Q and 74 paratypes, USNM 137512; 2Q and 2
& paratypes deposited at Scripps Institution of
Oceanography.

DiacNosis.—Length of @ 2-3 mm, of & 3—4 mm.
Head about twice as high as long, evenly rounded
ventrally. @ Al reaching ventral margin of head.
Gland cone barely reaching ventral margin of
head, broadly rounded, separated from epistome
by distinct gap in lateral view. Lacinia of left Md
with about 8 teeth. Outer lobe of Mxp 14 longer
than wide, bearing a series of spines on both sur-
faces near distal margin and scattered minute
setules on distal part of anterior margin. S2 of Pl
slightly more than twice as long as wide, both
margins moderately convex; sb with very small
carpal process bearing 3—4 spines, posterior margin
otherwise unarmed; s6 about twice as long as broad,
with 2-3 spines on anterior margin. S6 of P2 bear-
ing 2 spines on anterior margin. P6 only slightly
longer than P5 and P7; s2 slightly wider in P5
than in P6-7, anterior margin convex and unarmed
in P5, with I spine in P6, 2 spines in P7; s4 of @
with long spine at anterodistal corner, sometimes
reduced or absent; s4 of & with 2 shorter spines
on anterior margin; s5 of @ always with long
spine at anterodistal corner; s5 of & with smaller
spines at same position. Telson slightly shorter than
width at base, in Q about 24, in g slightly less
than half of Up3 protopod.

DisTRIBUTION.—Warm parts of the Atlantic, Pa-
cific, and Indian Oceans. In the CalCOFI area its
distribution is similar to that of the much more
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abundant Lestrigonus schizogeneios, and it seems
likely that H. stebbingi is also a transition zone
species.

23. Hyperietta stephenseni, new species
FIGUREs 46-48

DErivATION OF NAME.—The species is named for
the distinguished Danish carcinologist, Knut
Stephensen.

Tyres.—All from CalCOFI Cruise 5, station 801,
13 July 1949, off southern California, 33°19N,
120°45’W, oblique tow from 71 m to surface.
Holotype, @, USNM 137507, allotype &', USNM
137508, 3Q and 2 immature 4 paratypes USNM
137509; 2Q paratypes deposited at Scripps Institu-
tion of Oceanography.

DiaGNosis.—Length of Q about 2 mm, of & 3-3.5
mm. Head about twice as high as long, evenly
rounded ventrally. @ Al reaching ventral margin
of head. Gland cone barely reaching ventral margin
of head, broadly rounded, separated from epistome
by short gap in lateral view. Lacinia of left Md
with about 7 teeth. Mxp like that of H. luzoni;
outer lobe about 14 longer than wide, bearing a
few spinules on both surfaces near distal margin.
S2 of Pl about 2.2 times as long as wide, anterior
margin convex in proximal 24, concave in distal
14; sb bearing a single spine at midlength of pos-
terior margin and 3 at posterodistal corner; s6
about 3 times as long as wide, bearing a single
spine on anterior margin in @, 1-2 spines in g'.
$6 of P2 with a single spine on anterior margin in
Q, 1-2 spines in . P6 very slightly longer than
P5 and P7; s2 slightly wider in P5 than in P6-7,
anterior margin convex and unarmed in P5, nearly
straight and bearing 1 spine in Q, 2 spines in &
in P6-7; s4-5 of @ with long spines at anterodistal
corners; s4-5 of & with shorter anterodistal spine
and additional short spines on anterior margins.
Telson slightly shorter than width at base, slightly
more than half length of Up3 protopod.

DistrisuTiON.—Warmer parts of the Atlantic,
Pacific, and Indian Oceans. In the CalCOFI area
its distribution is similar to that of H. stebbingi
and the much more abundant Lestrigonus schizo-
geneios. It seems likely that H. stephenseni, like
the latter two species, inhabits the transition zone.
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FIGURE 43.—Hyperietta stebbingi, Q (a-m, from off southern California): a, lateral view; b, head,
lateral: r. Al; d, richt Md: e, Mx]; f, Mx2; g, Mxp, posterior; h, Mxp, lateral; i, Pl; j, P2; k,
P3; I, P4; m, urosome; n (from Arabian Sea), head, lateral.
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FIGURE 44.—Hyperietta stebbingi, from off southern California (a-¢c, 9): a, P5; b, P6; ¢, P7; (d-i,
3) d, urosome, ¢, P4; f, P3; g, P5; h, P6; i, P7.

24. Hyperietta parviceps, new species
FIGURES 49-50

DERrIVATION OF NAME.—From the Latin “parvi-”
[=small] + “-ceps” [=head], referring to the small
head compared to other species of Hyperietta.

Types.—Holotype @, USNM 137505, allotype &',
USNM 137506, both from CalCOFI Cruise 9, sta-
tion 1011, west of Punta Eugenia, Baja California,
27°56’N, 122°59'W. 3 paratypes (29, 14') from
the same sample have been deposited in the Scripps
Institution of Oceanography.

DiacNosis.—Length of @ 2-2.5 mm, of & 3-3.5
mm. Head and pereon broader than in other species
of Hyperietta; head about 1.6 times as broad as
long, about twice as high as long, in profile rather
flat below insertion of Al. Pereon quite convex
dorsally, highest in pereonite 5. Gland cone bluntly
rounded, clearly visible in lateral view, separated
from epistome by distinct gap. Mxp outer lobe
about 1.4 times as long as wide, with many fine setae
on anterior surface and a few heavier setae on poste-
rior surface; lateral margin with single long seta. P1
subchelate; s2 slightly more than twice as long as
wide; s5 with small carpal process bearing 3 spines
and 1 spine on posterior margin; s6 with long spine
on anterior margin. P2 with carpal process about
¥4 as long as s6, bearing about 6 spines on its
margins. P3-7 with rather robust distal segments.

P5-7 with strong spine on anterodistal corner of
s4-5 of @ and sb of &. Telson about as long as
wide; in @ 4, in & half as long as Up3 protopod.
DistriBuTiON.—Thus far H. parviceps has been
found only at two stations of CalCOFI Cruise 5
and five stations of CalCOFI Cruise 9, all well off-
shore in the southern part of the area (Figure 50).

V1. Themistella Bovallius, 1887b

DiagNosis.—Small species with rather broad
pereon. Head rather broad; eyes occupying most of
its surface. Pereonites 1-5 fused in both sexes.
Coxae fused with pereonites. Telson very short.
Q Al 2-merous, rather long. ¢ A2 1-merous, rudi-
mentary; gland cone small. Md with serrate incisor;
palp absent in Q. MxI outer lobe with 4 terminal
spines plus 2 lateral and 1 medial subterminal
spines. Mxp outer lobes narrow, tapering distally;
inner lobe almost completely absent, apparently
represented by slight unarmed bulge on basal seg-
ment. P1-7 with rather broad segments. P1-2
chelate; gauge-shaped carpal process bearing mar-
ginal spines. P5 much longer than P6-7. Dactyls
of P6-7 with flexure slightly distal to midlength.

DERIVATION OF GENERIC NAME.—Diminutive of
Themisto (a Greek nymph, daughter of Neptune
and Doris); gender, feminine.



64

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

FIGURE 45.—Distribution of Hyperietta stebbingi on 4 CalCOFI cruises.
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FIGURE 46.—Hyperietta stephenseni, from off California (a-c, &): a, head, lateral; b, Al; ¢,
urosome; (d-0,9) d, Al; e, A2; f, left Md; g, Mx1; h, Mx2; i, Mxp, posterior; j, Mxp, lateral;
k-n, P1-4; o, urosome.



FIGURE 47.—Hyperietta stephenseni, from off California (a-f,
Q): a-c, P5-7; d-f, dactyls of P5-7, medial; g-k, § P3-7.

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

TyPE-SPECIES.—By monotypy, Themistella steen-
strupi Bovallius, 1887b.

REMARKs.—Themistella was originally a mono-
typic genus, but in 1889 Bovallius added to it
Lestrigonus fuscus Dana (1853). The differences
cited by Bovallius for considering the two species
distinct are not convincing, since the descriptions
and illustrations of both authors lack detail, and
neither Dana nor Bovallius can be depended upon
for a high degree of accuracy. Hence I am treating
the two nominal species as synonyms.

In assigning the amphipod described below to
Themistella 1 have assumed two major inaccuracies
in the accounts of Dana and Bovallius. The first
assumption concerns the number of fused anterior
pereonites: for L. fuscus “‘thorax seven-jointed, first
segment nearly concealed” (Dana, 1853); for T.
steenstrupi “The first two peraeonal segments are
coalesced, the following are free” (Bovallius, 1889).
Bovallius’ pl. 13: fig. 47, a lateral view of the male,
shows faint sutures separating pereonites 2-5 from
one another and heavier sutures on the margins of
pereonites 6-7. I suggest that Bovallius misinter-
preted muscle bands or other structures as the
faint sutures and that his specimens actually had
pereonites 1-5 fused.

My second assumption is that Dana and Boval-
lius did not notice the angular bend in the dactyls
of P6-7. It is difficult to believe that this feature,
so conspicuous to me, could have been overlooked,
but a character that attracts the attention of one
author may escape the notice of another.

If the above assumptions are accepted, there is
no difficulty in equating the species described be-
low as T. fusca with those proposed by Dana and
Bovallius. The assumptions may appear overly bold
and are to some degree intuitive, but they are based
on considerable experience and much frustration
in attempting to reconcile the accounts of hyperiid
species by the above authors with the characters
of specimens thought to belong to their nominal

species.

25. Themistella fusca (Dana)
FIGURE 51

Lestrigonus fuscus Dana, 1853:983, pl. 67: figs. 8a—c.—Bate,
1862:291-292, pl. 48: fig. 8 [copied from Dana].
Hyperiella fusca (Dana) .—Bovallius, 1887b:20.
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FiGURE 48.—Distribution of Hyperietta stephenseni on 4 CalCOFI cruises.
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Ficure 50.—Distribution of Hyperietta parviceps on 2 CalCOFI cruises.

Themistella steenstrupi Bovallius, 1887b:23; 1889:313-316, pl.
13: figs. 47-60.

Themistella fusca (Dana) .—Bovallius, 1889:316-317, figs. 1-3
[copied from Dana).

Hyperia thoracica Bovallius.—Vosseler, 1901:73-74, pl. 6: figs.
1-4.—Stephensen, 1924:91.

DERIVATION OF NAME.—From the Latin “fuscus”
[=dusky, dark], referring to the color of this
species.

Type-LocaLITY.—Tropical Atlantic, 1°8,
18°W.

DiacNosis.—Since the genus is monotypic the
generic diagnosis serves as a specific diagnosis also.

17°-

REeLAaTIONSHIPS.—The short telson of Dana’s L.
fusca is characteristic of Hyperioides as well as of
Themistella, and the possibility that Dana’s L.
fuscus was actually Hyperioides sibaginis must be
considered. In Dana’s fig. 8a, P7 is nearly as long
as P6, whereas in H. sibaginis P7 is much shorter
than P6. The uropods of L. fuscus in Dana’s fig.
8c are slender as in Themistella, and the rami are
much shorter than the protopods. In H. sibaginis
the uropods are broader and the rami are much

longer in proportion to the protopod lengths,
especially in Upl-2.

The short telson and the structure of the uropods
in Vosseler's (1901) pl. 6: fig. 4 are characteristic
of Themistella and quite different from Bovallius’
illustrations of these structures in Hyperia thora-
cica, hence 1 have listed Vosseler's reference to H.
thoracica in the synonymy of Themistella. Stephen-
sen (1924) also identified specimens of Themistella
as H. thoracica. 1 have examined his specimen from
the Thor Expeditions and found it to be a typical
Themistella. The specimen in the Copenhagen
Museum called H. Reinhardi by Bovallius (on the
label) and H. thoracica by Stephensen (1924) is
also a Themistella.

DistriBUTION.—] have examined specimens from
the tropical Atlantic (off Barbados; Gulf of
Guinea), the eastern Pacific (off the southern end
of Baja California, Mexico; off Guatemala; off
Nicaragua), and the Indian Ocean (Arabian Sea)
and have found them all very similar. Previous
records are from the tropical mid-Atlantic (Dana:
1°S, 17-18°W; Bovallius: 3°N, 25°W), North and
South Atlantic (Vosseler), and near Madeira
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FIGURE 51.—Themistella fusca (a-m, Q from off Cape San Lucas, Baja California): a, lateral
view; b, right Md; ¢, Mxl; d, Mx2; ¢, Mxp; f-}, P1-7; m, urosome. (n-s,. 4§ from off Pacific
coast of Central America) n, Md. palp; o, Mxl palp; p, Mxp, lateral; g, Mxp, outer lobe,
posterior; r, P5 dactyl, lateral; s, urosome; t, 9 from Gulf of Guinea, head, lateral.
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(Stephensen). The very limited records suggest a
pantropical distribution for T. fusca.

VII. Hyperionyx, new genus

DiacNosis.—Small species. Head globular, with
eyes occupying most of its surface. Pereonites 1-3
fused in both sexes. Coxae fused with pereonites.
Telson very short. ¢ Al 2-merous. @ A2 l-mer-
ous, slender, moderately long; gland cone small,
triangular. Md reduced [?]; palp absent in Q.
Mx1 outer lobe with 1 terminal spine; palp with
very few marginal setae. Mx2 with few setae; outer
lobe with 2 terminal spines; inner lobe very short.
Mxp with very few setae; inner lobe slender; outer
lobes obovate. Pl subchelate. P2 chelate, with
spinose spoon-shaped carpal process. P3-7 with
strong, curved, unarmed dactyls; P3—4 and P6 sub-
equal, P5 much shorter, P7 somewhat longer.

DErIVATION OF NAME.—Hyperia + the Greek
“onyx” [= claw], referring to the strongly devel-
oped dactyls of P3-7; gender masculine.

TyprE-spECIES.—Hyperia macrodactyla Stephensen,
1924,

Remarks.—The distinctive characters of H. mac-
rodactyla warrant the establishment of a new genus
for it. The species is well described and illustrated
by Stephensen (1924) and Yang (1960) except for
the omission of descriptions of any of the mouth-
parts. The small size of H. macrodactylus (2-3
mm) together with the reduced mouthparts makes
dissection of the latter difficult. After removing the
posterior mouthparts it was apparent that I would
not be able to remove the Md without excessively
damaging the only Smithsonian specimen (1 of
Yang’s 2 Q) and I did not attempt to do so. Even
when the specimen was cleared I could not see
the incisor or molar and I believe they are quite
reduced.

Hyperionyx is the only genus of Hyperiidae in
which pereonites 1-3 are fused in both sexes. It
resembles Themistella in having a short telson and
a small gland cone and shares with Hyperioides a
well developed female A2, but in other respects it
is quite distinct from the latter two genera.

26. Hyperionyx macrodactylus (Stephensen)
FIGURE 52

Hyperia macrodactyla Stephensen, 1924:90-91, fig. 35.—Hurley,
1960b:279.—Vives, 1968:460.—Dick, 1970:56.

71

Hyperia (Parahyperia) macrodactyla Stephensen.—Yang, 1960:
35-38, fig. 9.

DERIVATION OF NAME.—Not expressly stated; ob-
viously refers to the long dactyls of P3-7.
TyPE-LocALITY.—Mediterranean, from south of
the Balearic Islands to the Sea of Marmora.
DiacgNosis.—With the characters of the genus.
REevATIONsHIPS.—This species, the sole represen-
tative of the genus, can be recognized immediately
by the relatively short P5, illustrated clearly by
Stephensen and by Yang. Supplementing their fig-
ures, illustrations are given here of the mouthparts,
the head, showing the small pointed gland cone

FIGURe 52.—Hyperionyx macrodactylus, 9, from off Miami,
Florida: a, head, lateral, b, Mx1; ¢, Mx2; d, Mxp, posterior;
e, Mxp, lateral, f-h, dactyls of P5-7.
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widely separate from the labrum, and the dactyls
of P5-7. Yang shows a 2-merous A2, but I could
not make out a suture in A2, possibly because I
examined it only in situ.
DisTriBUTION.—Mediterranean (Stephensen, 1924,
34 specimens from 4 stations; Vives, 1968); off Mi-
ami, Florida, in Florida Current (Yang, 1960, 2 Q);
South Atlantic, off South Africa (Dick, 1970); Fiji
Islands (Hurley, 1960, 1 &). Presumably these
records represent only a small part of its range.

Literature Cited

Alvarado, R.
1955. El “Cangrejito” de las Medusas. Boletin de la
Real Sociedad Espariola de Historia Natural, 53:219-
220.
Barnard, K. H.
1916.  Contributions to the Crustacean Fauna of South
Africa, 5: The Amphipoda. Annals of the South
African Museum, 15 (3):105-302, plates 26-28.
1930. Crustacea, Part IX: Amphipoda. In British Antarc-
tic (Terra Nova) Expedition, 1910, Natural His-
tory Report, Zoology, 8 (4):307-454.
1931. Amphipoda. Great Barrier Reef Expedition
1928-29, Scientific Reports, 4 (4) :111-135.
1932. Amphipoda. In Discovery Reports, 5:1-326, figures
1-174, plate 1.
1937. Amphipoda. In John Murray Expedition 1933.34,
Scientific Reports, 4 (6) :131-201.
Bate, C. Spence
1862. Catalogue of the Specimens of Amphipodous Crus-
tacea in the Collections of the British Museum.
iv{-399 pages, plates 1, 1a, 2-58. London.
Behning, A. L.
1939. Die Amphipoda-Hyperiidea der den Fernen Osten
der UdSSR. umgrenzenden Meere. Internationale
Revue der gesamten Hydrobiologie und Hydro-
graphie, 38:353-367.
Bousfield, E. L.
1951.  Pelagic Amphipoda of the Belle Isle Strait Region.
Jeurnal of the Fisheries Research Board of Canada,
8(3) :134-163.
1956. Studies on the Shore Crustacea Collected in Eastern
Nova Scotia and Newfoundland, 1954. In Annual
Report of the National Museum of Canada, 1954-
55, Bulletin, no. 142:127-152.
Bovallius, Carl
1885. On Some Forgotten Genera Among the Amphipo-
dous Crustacea. Bihang till Kungliga Svenska Ve-
tenskapsakademiens Handlingar, 10(14):1-17, 1
plate.
1887a. Arctic and Antarctic Hyperids. In “Vega”-Expedi-
tions Vetenskapliga Iakttagelser, 4:543-582, plates
40-47.

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

1887b. Systematical List of the Amphipoda Hyperiidea.
Bihang till Kungliga Vetenskapsakademiens Hand-
lingar, 11 (16) :1-50.

1889. Contributions to a Monograph of the Amphipoda
Hyperiidea, Part I: 2, The Families Cyllopodidae,
Paraphronimidae, Thaumatopsidae, Mimonectidae,
Hyperiidae, Phronimidae, and Anchylomeridae.
Kongliga Svenska Vetenskapsakademiens Hand-
lingar, 22 (7):1-434, plates 1-18.

Bowman, Thomas E.

1960. The Pelagic Amphipod Genus Parathemisto (Hy-
periidea: Hyperiidae) in the North Pacific and Ad-
jacent Arctic Ocean. Proceedings of the United
States National Museum, 112 (3439) :343-392.

Bowman, Thomas E., Caldwell D. Meyers, and Steacy D.
Hicks

1963. Notes on Associations Between Hyperiid Amphipods
and Medusae in Chesapeake and Narragansett Bays
and the Niantic River. Chesapeake Science, 4 (3):
141-146.

Brinton, Edward

1962. The Distribution of Pacific Euphausiids. Bulletin
of the Scripps Institution of Oceanography of the
University of California, 8 (2) :51-270.

Brusca, Gary J.

1967a. The Ecology of Pelagic Amphipods, I: Species Ac-
counts, Vertical Zonation and Migration of Amphi-
pods from the Waters off Southern California. Pa-
cific Science, 21 (3) :382-393.

1967b. The Ecology of Pelagic Amphipoda, II: Observa-
tion on the Reproductive Cycles of Several Pelagic
Amphipods from the Waters off Southern Cali-
fornia. Pacific Science, 21 (4) :449-456.

Bulycheva, A. 1.

1955. Hyperiids (Amphipoda-Hyperiidea) of the North-
western Part of the Pacific Ocean. Doklady Akade-
mii Nauk SSSR 102 (5) :1047-1050 [in Russian].

1964. Hyperiids (Amphipoda-Hyperiidea) of Arctic Seas.
In V. M. Koltun and L. L. Balakshin, editors,
Scientific Results of the High Latitude Ocean-
ographic Expedition in the Northern Part of the
Greenland Sea and the Adjacent Regions of the
Arctic Basin in 1955-1958: Hydrobiology. Trans-
actions of the Arctic and Antarctic Scientific Re-
search Institute, 259:316-321 [in Russian].

Calman, William T.

1898. On a Collection of Crustacea from Puget Sound.
Annals of the New York Academy of Sciences,
11 (13):259-292.

Candeias, Alberto

1934. Crusticeos Plancténicos das Costas de Portugal.
Memdrias e Estudos do Museu Zooldgico da Uni-
versidade de Coimbra, series 1, 75:1-8.

Certain, P.

1953. Données Caryologiques sur Hyperia galba (Mon-
tagu), Amphipode Hypérien. Bulletin du Labora-
toire Martime de Dinard, 38:19-22.

1960. Nouvelles Observations sur la Caryologie des Am-
phipodes. Bulletin de la Société Zoologique de
France, 85 (2/3):230-235.



NUMBER 136

Chevreux, Edouard

1892. Sur le Mile Adulte d’Hyperia schizogeneios Steb-
bing. Bulletin de la Société Zoologique de France,
17:233-237.

1900. Amphipodes Provenant des Campagnes de I'Hiron-
delle. In Résultats des Campagnes Scientifiques
Accomplies sur son Yacht, par Albert 1, Prince
Souverain de Monaco, 16:i-iv 4 1-195, plates 1-18.

1913. Amphipodes. In Deuxiéme Expédition Antarctique
Frangaise (1908-1910) Commandée par le Dr. Jean
Charcot: 79-186.

1935. Amphipodes Provenant des Campagnes Scienti-
fiques du Prince Albert I*f, de Monaco. In Ré-
sultats des Campagnes Scientifiques Accomplies sur
son Yacht par Albert I°, Prince Souverain de
Monaco, 90:1-214, plates 1-16 (1 color).

Chevreux, Edouard, and Louis Fage
1925. Amphipodes. Faune de France, 9:1-488.
Chiba, Takuo, Arao Tsuruta, and Hiroshi Maéda
1955. Report on Zooplankton Samples Hauled by Larva-
Net During the Cruise of Bikini-Expedition, with
Special References to Copepods. Journal of the
Shimonoseki College of Fisheries, 5 (8):189-213.
Chilton, Charles
1912. The Amphipoda of the Scottish National Antarctic
Expedition. Transactions of the Royal Society of
Edinburgh, 48, part 2(28):455-520, plates 1-2.
Dahl, Erik
1959a. The Hyperiid Amphipod, Hyperia galba, a True
Ecto-Parasite on Jelly-Fish. Universitet i Bergen,
Arbok 1959, Naturvidenskapelig Rekke, 9:1-8.
1959b. The Amphipod, Hyperia galba, an Ecto-Parasite
of the Jelly-Fish, Cyanea capillata. Nature, 183
(4677) :1749.
Dakin, William J., and Alan N. Colefax
1940. The Plankton of the Australian Coastal Waters off
New South Wales, Part 1. Publications of the
University of Sidney Department of Zoology, 1:1-
215, plates 1-4.
Dales, R. Phillips
1966. Symbiosis in Marine Organisms. Pages 299-326 of
Symbiosis, volume I, in S. Mark Henry, editor,
Associations of Microorganisms, Plants, and Marine
Organisms. New York: Academic Press.
Dana, James D.
1852.  On the Classification of the Crustacea Choristopoda
or Tetradecapoda. American Journal of Science
and Arts, series 2, 14 (41):297-316.
1853. Crustacea, Part II. In United States Exploring
Expedition, 14:689-1618, plates 1-96 [published in
1855].
Derjavin, A. N.
1927. The Hyperiidae and Caprellidea of the Kamchatka
Expedition 1908-1909. Hidrobiologicheskii Zhurnal,
6:13-15 [in Russian with English summary].
Desmarest, Anselme-Gaetan
1823. Malacostracés. Pages 138-425 in Dictionnaire des
Sciences Naturelles, 28. Paris and Strasbourg.

73

Dick, R. I

1970. Hyperiidea (Crustacea: Amphipoda): Keys to
South African Genera and Species, and a Distri-
bution List. Annals of the South African Museum,
57 (8):25-86.

Dunbar, M. J.

1942.  Marine Macroplankton from the Canadian Eastern
Arctic, I: Amphipoda and Schizopoda. Canadian
Journal of Research, 19:33-46.

1954.  The Amphipod Crustacea of Ungava Bay, Canadian
Eastern Arctic. “Calanus” Series No. 6. Journal of
the Fisheries Research Board of Canada, 11 (6):
709-798.

1963. Amphipoda Sub-order: Hyperiidea. Family: Hy-
periidae. Zooplankton Sheet, 103:1-4. Conseil In-
ternational pour I'Exploration de la Mer.

1964. Euphausiids and Pelagic Amphipods; Distribution
in North Atlantic and Arctic Waters. In Serial Atlas
of the Marine Environment, 20:1-2, plates 1-8.

Emison, William B.

1968. Feeding Preferences of the Adélie Penguin at Cape
Crozier, Ross Island. Antarctic Research Series,
12:191-212.

Fowler, G. Herbert

1904. Biscayan Plankton Collected During a Cruise of
H.M.S. Research, 1900. Appendix on the Distribu-
tion of the Amphipoda and Cladocera. Trans-
actions of the Li Society of London, series
2, Zoology, 10 (2) :46-54.

Gamulin, T.

1948. Prilog Pozanavanju Zooplanktona Srednjedalmat-
inskog Otolnog Podrudja. Acta Adriatica, 3(7):
159-194.

Giles, G. M.

1887. XV. Natural History Notes from H. M’'s Indian
Marine Survey Steamer Investigator, Commander
Alfred Carpenter, R.N., Commanding, No. 6: On
Six New Amphipods from the Bay of Bengal.
Journal of the Asiatic Society of Bengal, 56, part
2, (2):212-229, plates 2-8.

Guérin, F. E.

1825. Encyclopédie Méthodique Histoire Naturelle: En-
tomologie ou Histoire Naturelle des Crustacés, des
Arachnides et des Insects. [Tome Dixi¢éme, par
MM. Latreille, Le Peletier de Saint-Fargeau,
Serville, et Guérin, Paris.]

Hollowday, Eric D.

1947. On the Commensal Relationship between the Am-
phipod Hyperia galba (Mont) and the Scypho-
medusa Rhizostoma pulmo Agassiz, var. octopus
Oken. Journal of the Quekett Microscopical Club,
series 4, 2 (4):187-190, plate 25.

Holmes, Samuel J.

1908. The Amphipoda Collected by the US. Bureau of
Fisheries Steamer Albatross off the West Coast
of North America, in 1903 and 1904, with Descrip-
tions of a New Family and Several New Genera
and Species. Proceedings of the United States
National Museum, 35 (1654):489-543.




74

Hure, Jure

1955. Distribution Annuelle Vertical du Zooplankton sur
une Station de I'’Adriatique Méridionale. Acta Adri-
atica, 7(7):1-72.

1961. Dneva Migracija i Sezonska Verticalna Raspodjela
Zooplanktona Dubljeg Mora. Acta Adriatica, 9 (6):
1-59.

Hure, Jure, Bruno Scotto di Carlo, and Antonio Basile

1971. Comparazione tra lo Zooplancton del Golfo di
Napoli e dell’Adriatico Meridionale presso Dubrov-
nik, II: Amphipoda (Hyperiidea). Pubblicazioni
della Stazione Zoologica di Napoli, 37:599-609
(1969) .

Hurley, Desmond E.

1955. Pelagic Amphipods of the Sub-Order Hyperiidea in
New Zealand Waters, I: Systematics. Transactions
of the Royal Society of New Zealand, 83 (1) :119-194.

1956. Bathypelagic and Other Hyperiidea from Cali-
fornian Waters. Allen Hancock Foundation Publi-
cations, Occasional Paper 18:1-25.

1960a. Amphipoda Hyperiidea. B.A.NZ. Antarctic Re-
search Expedition 1929-1931 Reports, series B
(Zoology and Botany), 8(5):107-114.

1960b. Pelagic Amphipoda of the N.Z.0.I. Pacific Cruise,
March - 1958. New Zealand Journal of Science,
3 (2):274-289.

1961. Pelagic Hyperiidea (Crustacea: Amphipoda) Col-
lected by the Magga Dan Between Australia and
Antarctica with Some Notes on Their Distribution.
New Zealand Journal of Science, 4 (3):597-603.

1969. Amphipoda Hyperiidea. In Antarctic Map Folio
Series, American Geographical Society, Folio 11,
Distribution of Selected Groups of Marine In-
vertebrates in Waters South of 35°S Latitude,
pages 32-34, sheets 1-2.

Irie Haruhiko

1948. Preliminary Report on Pelagic Amphipods in the
Adjacent Seas of Japan. Journal of the Faculty of
Agriculture, Kyushu University, 9 (1):33-40.

1957a. Pelagic Amphipods in the Western Seas of Kydsy(.
Bulletin of the Faculty of Fisheries, Nagasaki Uni-
versity, 5:41-52.

1957b. 25 Species of Pelagic Amphipods, Hyperiidea, in
the Adjacent Seas of Japan. In Suisan Gaku Syisei
[Compilations of Fishery Science], Pages 345-355 [in
Japanese]. Tokyo University Press.

1958. Pelagic Amphipods in Omura Bay. Bulletin of the
Faculty of Fisheries, Nagasaki University, 6:106-108.

1959. Studies on Pelagic Amphipods in the Adjacent
Seas of Japan. Bulletin of the Faculty of Fisheries,
Nagasaki University, 8:2042.

Kane, Jasmine E.

1962. Amphipoda from Waters South of New Zealand.
New Zealand Journal of Science, 5 (8):295-315.

1966. The Distribution of Parathemisto gaudichaudii
(Guér.), with Observations on its Life-History in
the 0° to 20°E Sector of the Southern Ocean. In
Discovery Reports, 34:163-198,

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Latreille, Pierre André

1818. Crustaées, Arachnides, et Insectes. In Tableau En-
cylopédique et Methodique des Trois régnes de la
Nature, part 24:1-38, plates 269-397. Paris.

1823. [3ee Desmarest, 1823.]

Laval, Philippe

1965. Présence d'une Période Larvaire au Début du
Développement de Certains Hypérides Parasites
(Crustacés Amphipodes). Comptes Rendus de
I’Académie des Sciences, Paris, 260:6195-6198.

1968. Développement en Elevage et Systématique d’'Hy-
peria schizogeneios Stebb. (Amphipode Hypéride) .
Archives de Zoologie Expérimentale et Générale,
109 (1) :25-67.

1972. Comportement, Parasitisme et Ecologie d'Hyperia
schizogeneois Stebb. (Amphipode Hypéride] dans
le Plancton de Villefranche-sur-Mer. Annales de
UInstitut Océanographique, Paris, new series, 48 (1) :
49-74.

Lewis, John B., and A. G. Fish

1969. Seasonal Variation of the Zooplankton Fauna of
Surface Waters Entering the Caribbean Sea at
Barbados. Caribbean Journal of Science, 9 (1-2):1-24.

Lo Bianco, Salvatore

1902. Le Pesche Pelagiche Abissali Eseguite dal Maia
nelle Vicinanze di Capri. Mittheilungen aus der
Zoologische Station zu Neapel, 15 (3):413-482, plate
19.

1903. Le Pesche Abyssali Eseguite da F. A. Krupp col
Yacht Puritan nelle adiacenze di Capri ed in Altre
Localita del Mediterraneo. Mittheilungen aus der
Zoologische Station zu Neapel, 16 (1-2) :109-278,
plates 7-9, 1 table [folded].

1904. Pelagische Tiefseefischerei der “Maia” in den Um-
gebung von Capri. [German translation of Lo
Bianco, 1902] Jena: Gustav Fisher.

el-Maghraby, A. M,, and E. J. Perkins

1956. Additions to the Marine Fauna of Whitetable.
Annals and Magazine of Natural History, (12)9:
481-496.

Metz, Preben

1967. On the Relations Between Hyperia galba Montagu
(Amphipoda, Hyperiidae) and Its Host Aurelia
aurita in the Isefjord Area (Sjaelland, Denmark).
Videnskabelige Meddelelser fra Dansk Naturhistor-
isk Forening, 130:85-108.

Milne Edwards, Henri

1830. Extrait de Recherches pour Servir a I'Histoire
Naturelle des Crustacés Amphipodes. Annales des
Sciences Naturelles, 20:353-399, plates 10-11.

1838. Arachnoides, Crustacés, Annelides, Cirrhipédes. In
Histoire Naturelle des Animaux sans Vertébres . . .
par J. B. A. de Lamarck. [Deuxiéme Edition Revue
et Augmentée de Notes Presentant les Faits Nou-
veaux dont la Science S'est Enrichie jusqu’a ce
Jour. Par MM. G. P. Deshayes et H. Milne-Edwards.
Tome Cinqui¢me.]

1840. Histoire Naturelle des Crustacés, Comprenant I’An-
atomie, la Physiologie, et la Classification de ces
Animaux, 3:1-638, plates 1-42.



NUMBER 136

Montague, George

1813. Descriptions of Several New or Rare Animals,
Principally Marine, Discovered on the South Coast
of Devonshire. Transactions of the Linnaean Society
of London, 11 (1) :1-26, plates 1-5.

Miiller, Otto Friedrich

1776. Zoologiae Danicae Prodromus seu Animalium
Daniae et Norvegiae Indigenarum Characteres,
Nomina, et Synonyma Imprimis Popularium. 282
pages. Copenhagen.

Murdoch, John

1885. Amphipoda. In Report of the International Polar
Expedition to Point Barrow, Alaska, 1881-1883:
143-149, plates 1-2.

Nayar, K. Nagappan

1959. The Amphipoda of the Madras Coast. Bulletin of
the Madras Government Museum, new series
(Natural History Section), 6 (3):1-59, plates 1-16.

Nicolet, Hercule

1849. Crustacéos. Pages 115-318 in Claudio Gay, Historia
Fisica y Politica de Chile. Zoologia, 3:1-547. Paris
and Santiago.

Norman, Alfred M.

1900. British Amphipoda of the Tribe Hyperiidea and
the Families Orchestiidae and some Lysianassidae.
Annals and Magazine of Natural History (7)5:126-
214, plate 6.

Oldevig, Hugo

1959.  Arctic, Subarctic and Scandinavian Amphipoda in
the Collections of the Swedish Natural History
Museum in Stockholm. Géteborgs Kungliga Veten-
skaps- och Vitterhets-Samhilles Handlingar, 6 Félj-
den, series B, 8(2):1-132, plates 1-4.

Pesta, Otto

1920. Uber einige fiir die Fauna der Adria neue oder
seltene Amphipodenarten. Zoologischer Anzeiger,
51 (1-2) :25-36.

Pillai, N. Krishna

1966. Pelagic Amphipods in the Collections of the Central
Marine Fisheries Research Institute, India, Part II:
Excluding Oxycephalidae. Proceedings of the Sym-
posium on Crustacea held at Ernakulam from
January 2-15, 1965, part 1:205-232.

Pirlot, Jean-M.

1929. Résultats Zoologiques de la Croisiére Atlantique de
1“Armauer Hansen” (Mai-Juin 1922), 1: Les Am-
phipodes Hypérides. Mémoires de la Société Royale
des Sciences de Liége, (3) 15 (2):1-196. [Travaux de
L’Institut, Université de Liége, Fascicule 1.

1930. Les Amphipodes de I'Expédition du Siboga: Pre-
miére Partie, Les Amphipodes Hypérides (2 1'Ex-
ception des Thaumatopsidae et des Oxycephalidae) .
In Siboga-Expeditie, monograph 33a:1-55.

1939. Sur des Amphipodes Hypérides provenant des
Croisi¢res du Prince Albert I¥ de Monaco. In Ré-
sultats des Campagnes Scientifiques Accomplies sur
son Yacht par Albert 1, Prince Souverain de Mon-
aco, fasc. 102:1-63, plates 1-2.

75

Reid, Douglas M.

1955. Amphipoda (Hyperiidea) of the Coast of Tropical

West Africa. Atlantide-Report 3:7-40.
Ruffo, Sandro

1938. Studi sui Crostacei Anfipodi, VIII:Gli Anfipodi
Marini del Museo Civico di Storia Naturale di
Genova, (a) Gli Anfipodi del Mediterraneo. An-
nali del Museo Civico di Storia Naturale di Genova,
60:127-151.

1949. Amphipodes, II. In Expédition Antarctic Belge: Ré-
sultats du Voyage de la Belgica en 1897-99: Rap-
ports Scientifiques, Zoologie: 58 pages.

Schellenberg, A.

1927. Amphipoda des Nordischen Plankton. Nordisches
Plankton, 6(20):589-722. Kiel.

1942. Krebstiere oder Crustacea, IV: Flohkrebse oder
Amphipoda. In Die Tierwelt Deutschlands, 40:
1-252. Jena.

Shoemaker, Clarence R.

1914. Amphipods of the South Georgia Expedition. In
Robert Cushman Murphy, editor, A Report on the
South Georgia Expedition. Science Bulletin of the
Museum of the Brooklyn Institute of Arts and
Sciences, 2 (4):73-17.

1920. The Amphipods of the Canadian Arctic Expedition,
1913-18. In Report of the Canadian Arctic Expe-
dition 1913-1918, volume 7 (Crustacea), Part E
(Amphipods): 3E-30E.

1926. Report on the Marine Amphipods Collected in
Hudson and James Bays, by Frits Johansen in the
Summer of 1920. Contributions to Canadian Biology
and Fisheries, new series, 3 (1) :1-11.

1945a. Amphipoda of the United States Antarctic Service
Expedition, 1989-1941. Proceedings of the American
Philosophical Society, 89 (1) :289-298.

1945b. The Amphipoda of the Bermuda Oceanographic
Expeditions, 1929-1931. Zoologica, Scientific Contri-
butions of the New York Zoological Society, 30 (4) :
185-266.

1948. The Amphipoda of the Smithsonian-Roebling Ex-
pedition to Cuba in 1987. Smithsonian Miscellaneous
Collections, 110 (3) :1-15.

1955. Amphipoda Collected at the Arctic Laboratory,
Office of Naval Research, Point Barrow, Alaska, by
G. E. MacGinitie. Smithsonian Miscellaneous Col-
lections, 128 (1) :1-78.

Siegfried, W. R.

1963. The Hyperiidea (Amphipoda) off the West Coast
of Southern Africa. Division of Sea Fisheries, Cape
Town, Investigational Report No. 48. Commerce
and Industry, December, 1963:1-12.

Spandl, Hermann

1924a. Expeditionen S. M. Schiff “Pola” in das Rote Meer.
Nordliche und Siidliche Hilfte, 1895/96-1897/98.
Zoologische Ergebnisse 35. Die AmpPipodm des
Roten Meeres. Denkschriften Akademie der Wis-
senschaften in Wien, Mathematisch-Naturwissen-
schaftliche Klasse, 99:19-73.



76

1924b. 3. Amphipoda Hyperiidea aus der Adria. Zoologi-
scher Anzeiger, 58:261-272.

1927. Die Hyperiiden (exkl. Hyperidea Gammaroidea
und Phronimidae) der Deutschen Siidpolar-Expedi-
tion 1901-1903. In Deutsche Siidpolar-Expedition
1901-1903, 19, Zoologie 11:145-287, plate 10.

Stebbing, T. R. R.

1888 Report on the Amphipoda Collected by H.M.S.
Challenger During the Years 1873-76. In Report on
the Scientific Results of the Voyage of H.M.S.
Challenger during the years 1873-76, Zoology, 29:
i-xxiv 4 1-1737, plates 1-210 [in 3 volumes].

1904. Biscayan Plankton Collected During a Cruise of
H.MS. Research, 1900, Part II: The Amphipoda
and Cladocera, with Notes on a Larval Thyro-
stracan. Transactions of the Linnaean Society of
London, series 2, Zoology, 10 (2) :13-45, plates 2-3.

1914. Crustacea from the Falkland Islands Collected by
Mr. Rupert Vallentin, F.L.S.: Part IL Proceedings of
the Zoological Society of London, 1914:341-378,
plates 1-9.

Stephensen, K.

1923. Crustacea Malacostraca, V: Amphipoda, 1. In Danish
Ingolf-Expedition, 3 (8):1-100.

1924. Hyperiidea - Amphipoda (part 2: Paraphronimi-
dae, Hyperiidae, Dairellidae, Phronimidae, Anchylo-
meridae). In Report on the Danish Oceanographi-
cal Expeditions 1908-10 to the Mediterranean and
Adjacent Seas, 2,D.4:71-149.

1928. Contribution A I'Etude de la Faune du Cameroun.
Crustacea III, Amphipoda. Faune des Colonies
Frangaises, Paris, 1 (6) :589-591.

1944. Amphipoda. In The Zoology of East Greenland.
Meddelelser om Grgnland, 121 (14) :1-165.

1947. Tanaidacea, Isopoda, Amphipoda, and Pycno-
gonida. In Scientific Results of the Norwegian
Antarctic Expedition 1927-1928, no. 27:1-90.

Steuer, Adolf

1911. Adriatische Planktonamphipoden. Sitzungsberichte
der Kaiserlichen Akademie der Wissenschaften,
Mathematisch-Naturwissenschaftliche Klasse, 120
(6) :671-688, plates 1-3.

Stewart, Dorothy A.

1913. A Report on the Extra-Antarctic Hyperiidea col-
lected by the Discovery. Annals and Magazine of
Natural History, series 8, 12:245-265, plates 4-7.

Strgm, Hans

1762. Physisk og Oeconomisk Beskrivelse over Fogderiet
Sondmgr, beliggende i Bergens Stift, i Norge.
Sgrg.

Tattersall, Walter M.

1906. Pelagic Amphipoda of the Irish Atlantic Slope.
Department of Agriculture and Technical Instruc-
tion for Ireland, Fisheries Branch, Scientific Investi-
gations, 1905, 4:1-39, plates 1-5.

Thorsteinson, Elsa D.

1941. New or Noteworthy Amphipods from the North
Pacific Coast. University of Washington Publica-
tions in Oceanography, 4 (2) :50-96.

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

‘Trégouboff, Grégoire, and Maurice Rose

1957. Manuel de Planctonologie Méditerranéene, 1:1-587;
2:plates 1-207 Paris: Centre National de la Rech-
erche Scientifique.

Vinogradov, M. E.

1956. Hyperiids (Amphipoda - Hyperiidea) of the
Western Bering Sea. Zoologicheskii Zhurnal, 35 (2) :
194-218 [in Russian].

1962. Hyperiidea (Amphipoda) Collected by the Soviet
Antarctic Expedition on M/V Ob South of 40°S.
Studies of Marine Fauna, I (IX). In Biological
Results of the Soviet Antarctic Expedition (1955-
1958), 1:1-35. Zoological Institute, Academiya Nauk
SSSR [in Russian; English Translation by Israel
Program for Scientific Translations published in
1966).

Vives, Francisco

1966. Zooplancton Neritico de las Aguas de Castellén
(Mediterrineo Occidental) . Investigacion Pesquera,
30:49-166.

1968. Sur les Malacostracés Planctoniques des Mers
Tyrrhénienne ct Catalane. In Rapports et Procés-
Verbaux des Réunions, Commission Internationale
pour UExploration Scientifique de la Mer Méditer-
ranée, 19 (3) :459-461.

Vosseler, J.

1901. Die Amphipoden der Plankton-Expedition, I Theil:
Hyperiidea 1 In Ergebnisse der Plankton-Expedi-
tion der Humboldt Stiftung 2 (G, e):i-viii, 1-129,
plates 1-13.

Walker, Alfred O.

1903. Amphipoda of the ‘Southern Cross’ Antarctic Ex-
pedition. Journal of the Linnaean Society of
London, Zoology, 29:38-64, plates 7-11.

1904, Report on the Amphipoda collected by Professor
Herdman, at Ceylon, in 1902. In Supplementary
Report to the Government of Ceylon on the Pearl
Oyster Fisheries of the Gulf of Manaar 1904, 17:
229-300, plates 1-8.

1906. Preliminary Descriptions of New Species of Am-
phipoda from the Discovery Antarctic Expedition,
1902-1904. Annals and Magazine of Natural History,
17 (101):452-458.

1907. Crustacea. 11I: Amphipoda. In National Antarctic
Expedition, British Museum (Natural History).
3:1-39, plates 1-13.

White. Michael G.. and D. G. Bone

1972. ‘The Interrelationship of Hyperia galba (Crustacea,
Amphipoda) and Desmonema gaudichaudi (Scy-
phomedusae, Semaeostomae) from the Antarctic.
British Antarctic Survey Bulletin, 27:39-49.

Yang, Won Tak

1960. A Study of the Subgenus Parahyperia from the
Florida Current (Genus' Hyperia; Amphipoda:
Hyperiidae). Bulletin of Marine Science of the Gulf
and Caribbean, 10 (1) :11-39.

Yoo. Kwang 11

1971.  Pelagic Hyperiids (Amphipoda-Hyperiidea) of the
Western North Pacific Ocean. Journal of the Na-
tional Academy of Sciences, Republic of Korea,
Natural Sciences Series, 10:39-89,

7 U. 8. GOVERNMENT PRINTING OFFICE: 1973—484—-323/42









Publication in Smithsonian Contributions to Zoology

Manuscripts for serial publications are accepted by the Smithsonian Institution Press, sub-
ject to substantive review, only through departments of the various Smithsonian museums. Non-
Smithsonian authors should address inquiries to the appropriate department. If submission is
invited, the following format requirements of the Press will govern the preparation of copy.

Copy must be typewritten, double-spaced, on one side of standard white bond paper, with
1%" top and left margins, submitted in ribbon copy with a carbon or duplicate, and accompa-
nied by the original artwork. Duplicate copies of all material, including illustrations, should be
retained by the author. There may be several paragraphs to a page, but each page should begin
with a new paragraph. Number consecutively all pages, including title page, abstract, text, litera-
ture cited, legends, and tables. The minimum length is 30 pages, including typescript and illus-
trations.

The title should be complete and clear for easy indexing by abstracting services. Taxonomic
titles will carry a final line indicating the higher categories to which the taxon is referable:
“(Hymenoptera: Sphecidae).” Include an abstract as an introductory part of the text. Identify
the author on the first page of text with an unnumbered footnote that includes his professional
mailing address. A table of contents is optional. An index, if required, may be supplied by the
author when he returns page proof.

Two headings are used: (1) text heads (boldface in print) for major sections and chap-
ters and (2) paragraph sideheads (caps and small caps in print) for subdivisions. Further
headings may be worked out with the editor.

In taxonomic keys, number only the first item of each couplet; if there is only one couplet,
omit the number. For easy reference, number also the taxa and their corresponding headings
throughout the text; do not incorporate page references in the key.

In synonymy, use the short form (taxon, author, date:page) with a full reference at the
end of the paper under “Literature Cited.” Begin each taxon at the left margin with subse-
quent lines indented about three spaces. Within an entry, use a period-dash (.—) to separate
each reference. Enclose with square brackets any annotation in, or at the end of, the entry.
For references within the text, use the author-date system: “(Jones, 1910)” and “Jones
(1910).” If the reference is expanded, abbreviate the data: “Jones (1910:122, pl. 20: fig. 1).”

Simple tabulations in the text (e.g., columns of data) may carry headings or not, but they
should not contain rules. Formal tables must be submitted as pages separate from the text, and
each table, no matter how large, should be pasted up as a single sheet of copy.

Use the metric system instead of, or in addition to, the English system.

Illustrations (line drawings, maps, photographs, shaded drawings) can be intermixed
throughout the printed text. They will be termed Figures and should be numbered consecu-
tively; however, if a group of figures is treated as a single figure, the components should be
indicated by lowercase italic letters on the illustration, in the legend, and in text references:
“Figure 9b.” If illustrations (usually tone photographs) are printed separately from the text as
full pages on a different stock of paper, they will be termed Plates, and individual components
should be lettered (Plate 9b) but may be numbered (Plate 9: figure 2). Never combine the
numbering system of text illustrations with that of plate illustrations. Submit all legends on
pages separate from the text and not attached to the artwork. An instruction booklet for the
preparation of illustrations is available from the Press on request.

In the bibliography (usually called ‘“Literature Cited”), spell out book, journal, and
article titles, using initial caps with all words except minor terms such as “and, of, the.” For
capitalization of titles in foreign languages, follow the national practice of each language.
Underscore (for italics) book and journal titles. Use the colon-parentheses system for volume,
number, and page citations: “10(2):5-9.” Spell out such words as “figures,” “plates,” “pages.”

For free copies of his own paper, a Smithsonian author should indicate his requirements
on “Form 36” (submitted to the Press with the manuscript). A non-Smithsonian author will
receive 50 free copies; order forms for quantities above this amount with instructions for pay-
ment will be supplied when page proof is forwarded.






