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Contributions to the Knowledge of Hyperiid Amphipods of the
Family Scinidae from near Hawaii, with a Description of

a New Species, Scina hawaiensis 1

GARY J. BRUSCA 2

ABSTRACT: This report includes a key and description of nine species of
the family Scinidae collected with midwater trawls from off the coast of Oahu,
Hawaii. One new species, Scina hawaiensis, is described. Thirty-five additional
species from the same samples are discussed by Brusca (1973). Notes are
included on vertical distribution and migrations, and the known geographic
distributions of the species are reported.

NINE SPECIES OF THE FAMILY Scinidae (Am
phipoda, Hyperiidea) were collected from
midwater trawls off the coast of Oahu,
Hawaii, during June 1971. All the other
amphipods taken from these samples have
been identified and are discussed by Brusca
(1973). Themajoc works~on the ~Scinidae

include a revision, descriptions, and keys to
the species presented by Hurley (1956), Pirlot

. (1929), and Wagler (1926,1927). Vinogradov
(1960) reported on members of this family
from the tropical western Pacific.

The most useful key in the literature is the
one given by Hurley (1956), wherein he added
new species described by Pirlot and clarified
many of the more obscure points in Wagler's
key. Even with these works at hand, I have
found some degree of variation and incon
sistency in certain species from Hawaii, and
have prepared a key which hopefully elimi
nates some of the problems of identification.

A total of 251 individuals of the family
Scinidae was collected during this study from
the complete sorting of 22 samples. These
individuals represent nine species of the
genus Scina, including one previously un
described species, S. hawaiensis. Scina crassi
cornis and S. curvidactyla were by far the
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most commonly encountered members of the
genus, constituting about 96 percent of the
specimens examined. This report, in con
junction with that of Brusca (1973), brings
the total number of species from Hawaiian
waters to 44, representing 14 families.

MATERIALS AND METHODS

The 22 samples analyzed for this study
were all collected during June 1971 from the
RV El Pescadero IV from the waters south
west of Oahu, Hawaii (approximately 21° N,
158°20' W). The samples were taken with a
10-ft Issacs-Kidd Midwater Trawl (Issacs
and Kidd 1953). The water depth in the
study area ranged from 1850 to 3700 meters,
and sample depths ranged from about 15 to
1275 meters. Complete station data are given
in Brusca (1973). As is so often the case,
sampling bias and the use of a nonclosing
trawl make accurate analyses of vertical
distributions and migrations difficult at best.

The samples were initially preserved in
formalin; the amphipods were later trans
ferred to 70 percent isopropyl alcohol solu
tion. All length measurements are from the
anterior margin of the head to the tips of the
longest uropods. The type specimen of Scina
hawaiensis is deposited in the Bernice P.
Bishop Museum, Honolulu, Hawaii. All
other specimens are deposited in the Hum
boldt State University Invertebrate Museum,
Arcata, California.
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TABLE I

SPECIES OF THE GENUS Scina COLLECTED FROM HAWAIIAN WATERS

NUMBER OF

NUMBER OF NUMBER OF POSITIVE SAMPLES DEPTH RANGE

SPECIES MALES FEMALES (22 TOTAL) (meter)

S. crassicornis 85 115 22 15-1275
S. curvidacty/a 7 34 17 15-1275
S. incerta 0 3 2 450-775
S. borealis 0 2 2 330-580
S. /atifrons 0 1 1 850-975
S. /episma 1 0 1 450-600
S. /anghansi 0 I I 160-170
S. wo/terecki 0 I I 425
S. hawaiensis 0 I I 725-775

SYSTEMATICS AND REMARKS

A total of nine species of the genus Scina
(family Scinidae) was collected from the
samples. Table 1 lists the species along with
numbers of individuals and positive depth

ranges. The key below includes only those
species taken during this study; the reader
should refer to Hurley (1956) and Wagler
(1926) in cases where specimens do not accu
rately fit key traits and figure descriptions.

KEY TO THE HAWAIIAN SPECIES OF Scina

1. Anterior margin of basis of pereopod 5 smooth; posterior margin with numerous small
teeth; uropod 1 inner margin smooth S. latifrons (Figure 5a, b).

1. Both margins of basis of pereopod 5 variably toothed (teeth may be very small); inner
margin of uropod 1 toothed 2.

2. Uropod 1 with a single large tooth on inner margin opposite outer ramus; smaller teeth
above and below S. wolterecki (Figure 6).

2. Uropod 1 without predominant larger tooth on inner margin 3.
3. First antennae distinctly longer than pereon, often as long as pereon plus pleon 6.
3. First antennae shorter than, or at most slightly longer than, pereon .4.
4. Pereopod 5 propodus as long as or longer than merus; dactylus nearly one-half propodus

length; dactylus of pereopod 6 very short and hooked S. lepisma (Figure 5c, d).
4. Pereopod 5 propodus at least slightly shorter than merus; dactylus much shorter than

propodus; dactylus of pereopod 6 relatively straight 5.
5. Uropod 1 outer margin smooth proximally; teeth on inner margin small .

· S. hawaiensis (Figures 7, 8).
5. Uropod 1 outer margin toothed entire length; teeth on inner margin large .

· S. borealis (Figure 4).
6. Inner margin of uropod 3 toothed distal to origin of outer ramus .

· S. incerta (Figure 3).
6. Inner margin of uropod 3 smooth entire length , 7.
7. Outer margin of uropod 2 toothed S. langhansi (Figure 5e,f).
7. Outer margin of uropod 2 smooth 8.
8. Dactyls of pereopods 3, 4, and 6 short and curved S. curvidactyla (Figure 2).
8. Dactyls of pereopods 3, 4, and 6 relatively long and straight S. crassicornis (Figure 1).
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FIGURE I. Scina-crassicornis (12-mm female). a, pereopod 5; b, pereupod 6;-c-;pereop-od7; ii, Ifropod-l.

Scina crassicornis (Fabricus, 1775)

Astacus crassicornis Fabricus 1775, p. 415.
Tyro sarsi Bovallius 1887, p. 9, pI. 1,2.
Tyro atlantica Bovallius 1887, n. 13, pI. 2.
Scina crassicornis Stephensen 1918, pp. 19
27; Wagler 1926, pp. 324-328, figs. 2, 3;
Wagler 1927, pp. 90-92, fig. 1; Pirlot 1929,
pp. 64-66; Barnard 1932, pp. 258-259;
Shoemaker 1945, pp. 228-230, fig. 31;
Hurley 1955, p. 124; Hurley 1956, p. 8;
Hurley 1960, p. 278; Vinogradov 1960,
pp. 227-228, fig. 15; Thurston 1976, pp.
393-395, fig. 2

Scina crassicornis was the most common
species of the genus taken in this study; it
occurred in all the samples. One hundred
and fifteen females, 85 males, and 4 juveniles
were examined. The females ranged in length
from 6 to 20 mm (average 10.5 mm) and the
males from 8 to 13 mm (average 10 mm). The
juveniles were less than 5 mm long. One
10-mm ovigerous female was taken from a
night sample at 0-425 meters.

The variations in relative segment length

of pereopods 5-7 have been discussed by
Hurley (1956), Shoemaker (1945), Thurston
(1976), and Vinogradov (1960), wherein
Shoemaker and Vinogradov established three
varieties of S. crassicornis. Thurston (1976)
indicated that hIS material displayed charac
teristics not only of each of these varieties,
but of intermediates as well. The specimens
taken in the present study do not precisely
fit any of the described varieties. Figure 1
illustrates pereopods 5-7 from Hawaiian
specimens. Pere-opod 5 fits the description
given by Shoemaker (1945) for S. crassicornis
var. bermudensis and agrees especially well
with his figure in that the anterior teeth on
the basis are extremely small. Wagler's (1926)
figure of this appendage illustrates much
larger teeth.

Pereopod 6 agrees more with that figured
by Wagler (1926) than with the description
given by Shoemaker (1945), especially in the
relative lengths of the merus, carpus, and
propodus. The length of the dactylus is about
one-quarter of the length of the propodus,
similar to that shown for S. crassicornis var.
varia described by Vinogradov (1960). Shoe-
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TABLE 2

AVERAGE NUMBERS PER TRAWL OF Scina crassicornis
ABOVE AND BELOW 400 METERS

Scina curvidactyla Chevreux, 1914

Scina curvidactyla Chevreux 1914, p. 3, fig. 2;
Wagler 1926, pp. 328-331, fig. 4; Wagler
1927, pp. 92-93, fig. 2; Shoemaker 1945,
p. 230; Hurley 1955, p. 124; Vinogradov
1960, pp. 228-230, figs. 15, 17; Thurston
1976, p. 395

Scina curvidactyla occurred in 16 of the 22
samples examined. Thirty-four females and
seven males were recovered. The females
ranged in length from 7 to 20 mm (average
13.5 mm) and the males from 9 to 14 mm
(average 12 mm). The specimens taken in the
present study closely resemble S. crassicornis,
but can be separated on the basis of the traits
given in the key. The dactyls of pereopods
3, 4, and 6 of S. curvidactyla are relatively
short and curved (Figure 2) as opposed to
the longer and straight dactyls on these
appendages of S. crassicornis. These speci-

6.7
2.5

16.3

AVERAGE NUMBER PER TRAWL

>400 (day)
> 400 (night)
<400 (night)

DEPTH (meter)

nets were used in the present study and no
shallow daytime samples were taken, the
results do not generally contradict the con
clusions made by Thurston. There were,
however, no significant differences in the
vertical distributions of males and females.
There is no question that the population was
concentrated above 400 meters during the
night, and the abundance ofindividuals below
400 meters was 8reater during the day than
during the night. The numbers may be con
sidered even more significant because the
shallow nighUrawls were oLa shorter dura
tion than the deep samples (Table 2). The
four juveniles recovered were all in a single
nighttime sample at 50 meters. Both males
and females were taken in a 15- to 20-meter
night trawl.

maker diagrams the dactylus as about one
sixth to one-fifth the propodus length, and
Wagler about one-half the propodus length,
similar to S. crassicornis var. typica (Vino
gradov 1960). Pereopod 7 fits the description
given by Wagler (1926) in the relative lengths
of the segments, but the dactylus of the
Hawaiian specimens is much straighter.

I have also noticed some variation in the
nature of the dentition of the inner margin
of the first uropod. The number of teeth has
been previously shown to vary between about
18 and 24 (Shoemaker 1945, Wagler 1926).
Specimens examined in the present study
have as few as 12 teeth and as many as 19
(Figure 1). The number of teeth along the
inner margin of the first uropod has been
used as a trait in separating species (Hurley
1956), but because this characteristic is so
variable in S. crassicornis, it is invalid to use
this trait for such purposes. However, all the
teeth are relatively small (a feature also noted
in Hurley's - key),--and this characteristic
serves as a consistent criterion for separation
when used in a combination with other traits
(see key).

Because of the inconsistencies in the nature
of the last three pairs of pereopods, and the
overlap and variation within single popula
tions as pointed out here and by Thurston
(1976), I suspect that true and stable varieties
do not exist. Rather, it appears that S.
crassicornis displays a high degree of genetic
flexibility where these traits are concerned
and that they are of little taxonomic use.

Scina crassicornis is a widespread species.
A review of the literature indicates a cosmo
politan distribution approximately between
the polar circles. Thurston (1976) discusses
the vertical distribution and migration of
this species and compares his results to
previous studies. In general, those data sug
gest that S. crassicornis migrates upward
during the night from daytime depths of
greater than about 300 meters for adults.
Males were recorded by Thurston within 50
meters of the surface at night, although
females were not captured above 250 meters.
Juveniles in Thurston's study were taken
from as shallow as 150 meters during the day
and 50 meters at night. Although nonclosing
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FIGURE 2. Scina curvidactyla (l4-mm female); a,
pereopod 5; b, c, propodus and dactylus of pereopods
3 and 6; d, uropod 1.

mens fit reasonably well with Wagler's (1926)
description, except that the teeth on the an
terior margin of pereopod 5 do not extend
well onto the distal spine. Also, the number
of teeth on the inner margin of the first
uropod is variable (Figure 2) and there were
never as many as shown by Wagler. Again,
these traits seem to be quite variable and
should not be considered definitive. A single
l5-mm ovigerous female was taken in a deep
night sample.

Previous reports suggest that this species
is widespread but probably not as abundant
as S. crassicornis. These reports include
records from the northwest Pacific and the
northern Indian Ocean (Vinogradov 1957,
1964), the Caribbean (Lewis and Fish 1969),
the Antarctic (Barnard 1930), and near the
Canary Islands (Thurston 1976).

Thurston (1976) has summarized the avail
able information concerning the vertical dis
tribution of S. curvidactyla, which illustrates
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an overall depth range of from 50 to at least
2000 meters and a definite migration toward
the surface at night. The present study indi
cates that over 70 percent of the population
is above the 400-meter level during the night.
Only 33 percent of the nighttime samples
taken deeper than 400 meters contained S.
curvidactyla, while it occurred in 89 percent
of the daytime samples over 400 meters
and in much higher numbers.

Scina incerta Chevreux, 1900

Scina incerta Chevreux 1900, p. 123, figs. 9,
12; Wagler 1926, pp. 331-335, figs. 5-7;
Wagler 1927, p. 93, fig. 3; Shoemaker 1945,
p. 230; Vinogradov 1960, pp. 230-231

Shoemaker (1945) summarized the geo
graphic distribution of S. incerta as including
the north, tropical, and south Atlantic, and
the Indian Ocean. Only three specimens were
taken-in the- present study, and -all were
females ranging in length from 9 to 14 mm.
All three individuals were collected during
the day at depths greater than 450 meters.
Shoemaker (1945) records a range from
700 to 1000 fathoms (~1260-l800 meters).
These specimens fit the description given by
Wagler (1926) ; the key features are illustrated
in Figure 3.

Scina borealis (Sars, 1882)

Clydonia borealis Sars 1882, p. 77, pI. 3.
Scina borealis Stephensen 1918, pp. 30-31;
Chevreux and Fage 1925, pp. 380-382, fig.
387; Wagler 1926, pp. 334-337, figs. 9-11;
Wagler 1927, pp. 94-95, fig. 4; Thorsteinson
1941, pp. 86-87, fig. 78; Shoemaker 1945,
p. 230; Hurley 1955, p. 124; Hurley 1956,
pp. 8-9; Sanger 1974, p. 3; Sanger 1973,
pp. 1-29; Vinogradov 1960, p. 231; Thurston
197~ pp. 392-393, fig. 1

Only two specimens of this cosmopolitan
species were taken during the present study.
Both individuals were females (7 and 12 mm);
the larger one was taken at night from about
350 meters, the smaller during the day at
about 600 meters. Thurston (1976) reviews
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a

b

FIGURE 3. Scina incerIa (14-mm female); a, pereopod
5; b, c, uropods 1 and 3.

the details of vertical distribution and migra
tion for this species.

Figure 4 illustrates the key features. It is
worthwhile to note the characteristic large
teeth on the inner margin of uropod 1 in
contrast to the smaller teeth in S. crassicornis
and S. curvidactyla. Since the numbers of
teeth are variable in those two species, these
figures offer a comparison of size for identi
fication purposes.

Scina latifrons Wagler, 1926

Scina lat(frons Wagler 1926, pp. 401-404,
fig. 41; Wagler 1927, p. 107, fig. 12

Wagler (1926, 1927) reported this species
in the Atlantic Ocean and Indian Ocean; the

PACIFIC SCIENCE, Volume 32, July 1978

FIGURE 4. Scina borealis (12-mm female); a, pereopod
5; b, pereopod 6; c, uropod 1.

single specimen collected in the present study
represents the first Pacific record. This 5-mm
female was taken in a deep night sample.
The lack of teeth on the anterior margin
of the basis of pereopod 5, coupled with the
absence of teeth on the first uropods, dis
tinguishes this species from other Hawaiian
members of the genus Scina (Figure 5a, b).
The teeth on the posterior margin of the
basis of pereopod 5 are somewhat stronger
in this specimen than in that figured by
Wagler (1926).

Scina lepisma (ehun, 1889)

Scina lepisma Wagler 1926, pp. 410-413,
fig. 45; Wagler 1927, pp. 107-108, fig. 13;
Vinogradov 1960, pp. 234-235; Thurston
1976, pp. 396-397, fig. 3

A single 12-mm male was collected in a
trawl between 450 and 600 meters at night.
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FIGURE 5. Scina lati/rans (5-mm female); a, pereopod 5; b, uropod 1. Scina lepisma (l2-mm male); C, pereopod 5;
d, urosome, uropods, and telson. Scina langhansi (12-mm female); e, pereopod 5; f, urosome, uropods, and telson.

This specimen agrees with the description
given by Wagler (1926). Based upon the
relative lengths of the propodus and dactylus
of pereopod 5, and the dentition of uropod
1 (Figure 5c, d), it can be easily identified.

Scina langhansi Wagler, 1926

Scina langhansi Wagler 1926, pp. 335-337,
fig. 8

A single 12-mm female specimen was taken
during this study that fits the original descrip-

tion for S. langhansi as given by Wagler
(1926). The key features are shown in Figure
5e,f

Scina wolterecki Wagler, 1926

Scina wolterecki Wagler 1926, pp. 372-375,
figs. 27-28; Wagler 1927, pp. 100-101;
Barnard 1932, p. 261; Vinogradov 1960,
p.233

The single 5-mm female taken in this study
agrees well with the description given by
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FIGURE 6. Scina wo/terecki (5-mm female); a, pereo
pod 5; b, uropod I.

Wagler (1926) except that the outer ramus
on the first uropod is larger than shown by
Wagler (Figure 6). Barnard (1932) reported
S. wolterecki based upon a single female in
which there were three large spines on the
inner margin of the left first uropod and two
on the right. These sorts of morphological
variation may not be acceptable within the
species, and further work with high num
bers of specimens is needed. The individual
S. wolterecki reported here was taken in a
daytime trawl to 425 meters, which approxi
mates the shallowest day catch reported by
Thurston (1976) at 450 meters. His data
indicate that the population spreads out to
from 250 to 720 meters during the night.

PACIFIC SCIENCE, Volume 32, July 1978

Scina hawaiensis sp. nov.

A single 9-mm female was collected during
this study that is not assignable to any pre
viously described species. The specimen was
recovered from a daytime trawl to a depth
of about 750 meters (Station 71-6-5, see
Brusca 1973). Similarities and differences
between S. hawaiensis and other similar
members of the genus are discussed following
the description below.

Description of Female (Figures 7, 8)

Body proportions: length of body, 9 mm
(anterior margin of head to tips of uropods);
cephalon + pereon = 5 mm, pleon = 2.5
mm, urosome to tips of uropods = 1.5 mm.

First antennae: both broken, but obviously
not significantly longer than pereon; margins
smooth with dense setation along inner bor
der; setae becoming progressively shorter

. distally..
Second antennae: short (approximately

1.6 mm), but easily seen folded across face.
First maxillae (Figure 7a): palp well devel

oped, reaching length of main tooth; inner
lobe small, rounded, lightly setose.
. Maxillipeds (Figure 7b): outer lobes broad;
inner margins nearly parallel and each bear
ing three prominent spines; each outer lobe
terminating in two or three spines with an
additional spine borne on a small process on
distal outer margin; inner lobe distinctly
truncate, about one-third length of outer
lobes; margins nearly parallel, bearing two
short terminal spines.

Pereopod 1 (Figure 7c): with two long
setae on posterodistal angle of basis; ishium
with a single short but heavy spine; merus
serrated along posterior border; carpus and
propodus setose and nearly equal in length;
dactylus straight, about one-half as long as
propodus.

Pereopod 2 (Figure 7d): subequal in length
to pereopod I, but somewhat less robust and
more heavily setose; basis with ten long setae
on posterior margin (the first located about
one-third the distance from origin of basis
with more dense setation near the postero-
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FIGURE 7. Scina hawaiensis (9-mm female); a, maxilla I; b, maxillipeds; c-f, pereopods 1-4.

distal angle); ishium with four setae, merus
with ten; carpus, propodus and dactylus
similar to pereopod I but somewhat narrower
relative to lengths.

Pereopods 3 and 4 (Figure 7e, f): third
and fourth legs about equal in length with
segments of similar proportions; merus,
carpus, and propodus subequal in length;
dactylus about one-half length of propodus;
number, arrangement, and length of setae
vary somewhat as illustrated.

Pereopod 5 (Figure 8a): both margins of
basis toothed; anterodistal angle produced
in a long tooth; teeth on anterior border of
basis relatively small except for three large
distal teeth; teeth on posterior border rela
tively large; merus and carpus about equal
in length; propodus about one-half length
of carpus; dactylus relatively short and
straight.

Pereopod 6 (Figure 8b): anterior edge of
basis weakly notched; merus slightly longer



290 PACIFIC SCIENCE, Volume 32, July 1978

c

b

FIGURE 8. Scina hawaiensis (9-mm female); a-c, pereopods 5-7; d, urosome, uropods, and telson; e, details of
inner margin of uropod 2.

than carpus, which is slightly longer than
propodus; dactylus straight and about one
half length of propodus.

Pereopod 7 (Figure 8c): basis straight;
sides nearly parallel; merus slightly longer
than carpus, which is subequal to length of
propodus; dactylus curved and about one
half length of propodus.

Uropod I (Figure 8d): outer margin
smooth proximally; with small teeth imme
diately above origin of outer ramus and
larger teeth distally; inner margin with about
18 teeth of moderate size becoming smaller
distally; outer ramus arises about one-third
distance back from tip of uropod.

Uropod 2 (Figure 8d): outer margin
smooth except for two moderate-sized teeth
immediately above origin of outer ramus;
inner margin smooth proximally and toothed
distally (under high magnification, dentition
appears as repeating series of teeth of in
creasing length, Figure 8e); outer ramus
arises slightly distal to uropod midpoint.

Uropod 3 (Figure 8d): outer margin
smooth above outer ramus and toothed
below; inner margin smooth; outer ramus
arises about one-third distance from tip of
uropod; outer ramus minutely serrated along
inner margin.

Telson (Figure 8d): short, about one-third
length of double urosomites 2 and 3; tapering
to a blunt point.

Comparison ofS. hawaiensis and similar
members of the genus

The specimen described here as Scina
hawaiensis displays certain similarities to
S. lepisma, S. curvidactyla, and S. crassicornis.
The first maxillae resemble those ofS. lepisma
but lack dense setation of the articles. The
maxillipeds are also similar in S. hawaiensis
and S. lepisma, except that each outer lobe
bears three large spines in the former species
and one in the latter. Additionally, the inner
lobe is truncate and only about one-third

An
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the length of the outer lobes in S. hawaiensis,
while it is clearly one-half the length of the
outer lobes and tapers to a rounded point in
S.lepisma.

Pereopods I and 2 of S. hawaiensis are
generally much more heavily setose than
those of S. lepisma, more closely resembling
S. crassicornis and S. curvidactyla, except
that the setation on the basis of pereopod 2
occurs only on the distal third of that segment
in those two species. Pereopods 3 and 4 are
similar in S. hawaiensis, S. crassicornis, and
S. lepisma, differing primarily in the number
and arrangement of setae. The length and
shape of the dactylus on each appendage
easily separates S. hawaiensis from S. curvi
dactyla, being long and straight in the former
and short and curved in the latter.

Pereopod 5 of S. hawaiensis is most similar
to that of S. curvidactyla in terms of dentition
and segment proportions except for the de
gree of size difference between the proximal
(In_d djs!~l te~thon tb~ 1l.!lt~riorbor:deL(which_

is not great in S. curvidactyla) and, again,
the length and shape of the dactylus. Pereo
pods 6 and 7 resemble those of S. crassicornis
except for the relative lengths of the carpus
and propodus. In S. hawaiensis, the carpus
is slightly longer than the propodus; in
S. crassicornis, it is slightly shorter than the
propodus.

Uropod I of S. lepisma has teeth all along
the outer margin, and the outer ramus arises
about midway along the uropod. In S.
hawaiensis, the outer margin is smooth
proximally, and the outer ramus arises distal
to the midpoint of the uropod. The arrange
ment of spines on the inner margin of uropod
2 is similar in all four species being discussed
here, but the proximal area lacking spines is
longer in S. hawaiensis than in the other three
species. Also, S. hawaiensis is the only one
of the four bearing two teeth on the outer
margin, and the point of origin of the outer
ramus differs. The serration of the inner
margin of the outer ramus ofuropod 3 occurs
in all four species, but the origin of the outer
ramus is clearly more distal along the uropod
in S. hawaiensis than in the other three
species.

The telson of S. hawaiensis is nearly iden
tical in size and shape to that of S. lepisma;
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it is bluntly pointed. In S. crassicornis and
S. curvidactyla, the telson is broadly rounded.

ACKNOWLEDGMENTS

I wish to express my thanks once again
to Thomas Clarke of the Hawaii Institute of
Marine Biology for supplying me with the
unsorted samples used in this study. His
work was supported by National Science
Foundation grant GB-23931.

LITERATURE CITED

BARNARD, K. 1930. Crustacea. XI. Am
phipoda. Nat. Hist. Rept. Brit. Antarctic
Terra Nova Exped. 1910, Zoo!' 8(4):307
454.

---. 1932. Amphipoda. Discovery Repts.
5:1-326.

BOSALLIUS, C. 1887. Contribution to a-mon
ograph of the Amphipoda Hyperiidea.
Kong!. Svenska Vet.-Akad. Hand!. 21(5):
1-72.

BRUSCA, G. 1973. Pelagic Amphipoda from
the waters near Oahu, Hawaii, excluding
the family Scinidae. Pac. Sci. 27(1):8-27.

CHEVREUX, E. 1900. Amphipodes provenant
des campagnes de l' "Hirondelle" (1885
1888). Resultants des campagnes scien
tifique accomplies sur son yacht Albert ler
Prince Souverain de Monaco 16:1-195.

---. 1914. Sur quelques Amphipodes
pelagiques nouveaux ou peu connus pro
venant des campagnes de S.A.S. Ie Prince
de Monaco. Bull. Inst. Oceanogr. Monaco
291: 1-11.

CHEVREUX, E., and L. FAGE. 1925. Amphi
podes. Faune de France 9: 1-488.

CHUN, C. 1889. Bericht tiber eine nach den
Canarischen Inseln im Winter 1887-1888
ausgefiihrte Reise. Math. naturwiss. Mitt.
Akad. Berlin 2:519-533.

FABRICUS, J. 1775. Systema Entomologiae,
sistens Insectorum Classes, Ordines,
Genera, Species, adjectis synonymis, locis,
descriptionibus, observationibus. Flens
burgi et Lipziae.

HURLEY, D. 1955. Pelagic amphipods of the
sub-order Hyperiidea in New Zealand



292

waters. I. Systematics. Trans. Roy. Soc.
New Zealand 83(1):119-194.

--. 1956. Bathypelagic and other Hy
periidea from Californian waters. Allan
Hancock Foundation Occ. Pap. 18: 1-25.

--. 1960. Pelagic Amphipoda of the
N.Z.O.I. Pacific cruise, March, 1958. New
Zealand J. Sci. 3(2):273-289.

ISSACS, J., and L. KIDD. 1953. Issacs-Kidd
midwater trawl. Scripps Inst. Ocean. Ref.
53(3):1-21.

LEWIS, J., and A. FISH. 1969. Seasonal varia
tion of the zooplankton fauna of surface
waters entering the Caribbean Sea at
Barbados. Caribb. J. Sci. 9(1-2): 1-24.

PIRLOT, J. 1929. Les Amphipodes Hyperiides.
(Res. Zool. de la Crosiere Atlantique de
l' "Armauer Hansen".) 1. Univ. de Liege,
Trav. de I'lnst. Ed. van Beneden, Bruxelles.
196 pp.

SANGER, G. 1973. Epipelagic amphipods
(Crustacea) off Washington and British

-Columbia, . October-November-1971. .
NWFC MARMAP Survey I, Rept. 8:
1-29.

---. 1974. Pelagic amphipod crustaceans
from the south eastern Bering Sea, June
1971. NOAA Tech. Rept. NMFS SSRF
680: 1-8.

SARS, G. 1882. Oversigt afNorges Crustaceer,
etc. Christiania. Vidensk. Selsk. Forhandl.
18:1-124.

SHOEMAKER, C. 1945. The Amphipoda of the
Bermuda Oceanographic Expeditions,
1929-1931. Zoologica 30(4) : 185-266.

PACIFIC SCIENCE, Volume 32, July 1978

STEPHENSEN, K. 1918. Hyperiidea-Amphi
poda (Lanceolidae, Scinidae, Vibiliidae,
Thaumatopsidae). Report on the Danish
Oceanographical Expeditions 1908-1910
to the Mediterranean and adjacent seas.
Vol. 2. BioI. D2: 1-70.

THORSTEINSON, E. 1941. New or noteworthy
amphipods from the North Pacific coast.
Univ. Wash. Publ. Oceanogr. 4(2): 50-94.

THURSTON, M. 1976. The vertical distribution
and diurnal migration of the Crustacea
Amphipoda collected during the SOND
cruise, 1965. J. Mar. BioI. Assoc. u.K.
56: 383-470.

VINOGRADOV, M. 1957. Giperiidy (Amphi
poda Hyperiidea) severozapadnoi chasti
Tikhogo okeana. I. Tr. Inst. Okean. AN
SSSR. 20: 186-227.

---. 1960. Hyperiidea Physosomata tropi
cheskikh raionov Tikhogo okeana. Tr.
Inst. Okean. AN SSSR. 41: 198-247.

1964. Hyperiidea Physosomata
-severnoi chasti--Indiiskogo okeana. Tr.

Inst. Okean. AN SSSR. 65: 107-151.
WAGLER, E. 1926. Amphipoda 2: Scinidae

der Deutschen Tiefsee-Expedition. Wissen
schaftliChe Ergebnisse der Deutschen
Tiefsee-Expedition auf dem Dampfer
"Valdivia" 1898-189920(6):317-446.

---. 1927. Die Sciniden der Deutschen
Siidpolar-Expedition 1901-1903. Deutsche
Siidpolar-Expedition 1901-1903. 19(Zool.
11) :85-111.




