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ABSTRACT

Bowman, Thomas E., and Maura McManus McGuinness. Epipelagic Am-
phipods of the Family Hyperiidae from the International Indian Ocean
Expedition, 1959-1965. Smithsonian Contributions to Zoology, number 359, 53
pages, 87 figures, 5 tables, 1982.—About 1300 samples of Hyperiidae from
almost all parts of the Indian Ocean, collected by vertical tows from a depth
of 200 m to the surface, were examined. Fifteen species, including 8 not
previously known from the Indian Ocean, were identified and enumerated,
and their distributions mapped. Most species were more or less randomly
scattered over the entire Indian Ocean. Themisto gaudichaudii was confined to
cool water, mostly south of 30°S, but penetrated farther north to the west of
Australia. The most abundant and widespread species were Hyperioides sibaginis
and Lestrigonus schizogeneios, each of which occurred at more than one-half of
all the stations; together they made up 41 percent of the total number of
specimens of Hyperiidae. There were no apparent differences in numbers of
specimens between day and night samples. Nine species occurred more
frequently in the Arabian Sea during the NE monsoon than during the SW
monsoon. It is suggested that the swifter anticyclonic gyre of the SW monsoon
causes greater spatial separation. Species confined to definite biotic provinces
in the Pacific Ocean show no provincialism in the Indian Ocean, and
physiological races may have evolved in the 2 oceans.
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Introduction

From 1959 to 1965 nine nations participated
in a cooperative scientific investigation of the
Indian Ocean. They were Australia, India, Japan,
Pakistan, South Africa, the United Kingdom, the
United States, the USSR, and West Germany.
This investigation, known as the International
Indian Ocean Expedition (IIOE), carried out
many projects, one of which was a survey of the
zooplankton of the upper 200 m. Since 18 re-
search vessels were cooperating in this survey,
steps were taken to increase the comparability of
the samples collected. The “Indian Ocean stan-
dard net” was designed by R.I. Currie for use on
all ships (Currie, 1963; Motoda, 1962). This net
had a mouth opening of | m* (diameter 113 cm)
and was 500 cm in length, excluding the bucket.
The upper 200 cm were cylindrical, the lower 300
cm conical. Mesh openings in the filtering parts
were 0.33 mm. Each of the 18 participating ships
was requested to make a vertical tow at about
2000 hrs at each station from 200-0 m, retrieving

Thomas E. Bowman, Department of Invertebrate Zoology, National
Museum of Natural History, Smuthsoman Institution, Washington,
DC 20560. Maura McManus McGuinness, 2008 1215t Street S.E.,
Bellvue, Washington, 98004.

the net at 1 m per second using 4 mm diameter
wire cable. The use of a flow-meter was recom-
mended since vertical net hauls are rarely abso-
lutely vertical, but this recommendation was not
followed by any of the participants. According to
Tranter and Smith (1968), the standard net has
an initial filtration efficiency of about 0.96; hence
a vertical tow from 200 m would filter about 192
m® of water.

Further details on the IIOE zooplankton pro-
gram can be found in IOBC (1969), Rao (1973),
and Sakthivel and Rao (1973).

The standard vertical samples (a total of 1548)
were sent to the Indian Ocean Biological Centre
(IOBQC), established at Cochin, Kerala State, In-
dia, in 1962 (Hansen, 1966). There the samples
were sorted and the sorted material was sent to
specialists throughout the world for study. The
amphipods were sorted into 9 groups, mostly
families, by K.K. Chandrasekharan Nair. About
2000 of Nair's sorted samples were checked by
Hans-Eckard Gruner and the senior author dur-
ing a 2-month visit to the IOBC in October-
November 1968.

The family Hyperiidae, which comprises about
45% of the Amphipoda collected, was assigned
to the senior author for study, and the present re-
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Ficure 1.—Numbers of HIOE samples containing Hyperiidae for each 10° square.

port is concerned with the distribution of mem-
bers of this family in the Indian Ocean. About
1300 samples were received and their contents
enumerated according to species. The geo-
graphic distribution of these samples is shown in
Figure 1.

Despite use of a standard net and efforts to
have all research vessels follow a uniform proce-
dure, the comparability of the samples is limited.
Some vessels paid out exactly 200 m of wire;
others used more wire to compensate for the wire
angle, and in some instances wire angles were not
recorded. In shallow waters many samples were
taken with less than 200 m of wire. Other limiting
factors are the patchiness of the zooplankton and
the fact that hyperiid amphipods are associated
with gelatinous zooplankters during part of their
life histories (Harbison, Biggs, and Madin, 1977;
Laval, 1980). The number of hyperiid amphipods
in a sample must be strongly influenced by the
number of gelatinous zooplankton hosts captured.

Considering these factors, the standard samples
give, at best, semiquantitative information on the
distribution of hyperiid amphipods in the Indian

Ocean. They do, however, provide valuable in-
formation on overall distribution and relative
abundance of the individual species.

AckNOWLEDGMENTs.—For helpful reviews of
the manuscript we thank Frank D. Ferrari and
Anne C. Cohen. Mrs. Cohen also prepared several
of the illustrations. For gracious hospitality and
many courtesies received by the senior author
during his visit to the IOBC, thanks go to David
J- and Helen A. Tranter, to K.K. Chandrasek-
haran Nair, and to the Director of the IOBC,
T.S.S. Rao. Allocation of the IIOE collection of
Hyperiidae to the senior author was made possi-
ble by H.-E. Gruner, of the Zoologisches Museum
der Humboldt Universitat zu Berlin, who was
Senior Specialist for the Amphipoda on this
project.

The Species of Hyperiidae in the Indian Ocean

Past records of Hyperiidae from the Indian
Ocean, surprisingly few in number, are listed
below:
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Hyperia galba (Montagu)
Walker (1904), Ceylon.
Spandl (1924), Red Sea.

Lestrigonus bengalensis Giles

Giles (1887), Bay of Bengal.

Walker (1904), Ceylon.

Walker (1909), north of Chagos Island (4°16’S, 71°53’E),
Mauritius Island, Cargos Carajas Shoals, Desroches
Atoll.

Spandl (1924), Red Sea (as Hyperia dysschistus Stebbing).

Nayar (1959), Coast of Madras.

Bowman (1973), Gulf of Camby, Arabian Sea.

Lestrigonus crucipes (Bovallius)

Walker (1904), Ceylon.

Barnard (1937), Gulf of Oman, Central Arabian Sea.

Bowman (1973), Arabian Sea.

Lestrigonus schizogeneios (Stebbing)

Pirlot (1930), southern coast of Lomblen Island, Savu Sea.

Barnard (1937), northern Arabian Sea.

Tranter (1977), eastern Indian Ocean (110°E).

Hyperietta vosseleri (Stebbing)

Spandl (1924), Red Sea (as Hyperia fabrei Milne Edwards).

Tranter (1977), eastern Indian Ocean (110°E).

Hyperioides longipes Chevreux

Barnard (1937), Gulf of Aden.

Pillai (1966), Arabian Sea.

Tranter (1977), E Indian Ocean (10°E).

Hyperoides sibaginis (Stebbing)

Nair (1972), southwestern coast of India.

Phronimopsis spinifer Claus

Walker (1909), north of Chagos Island (4°16'S, 71°53E).

Spandl (1924), Red Sea.

Tranter (1977), eastern Indian Ocean (110°E).

As previously pointed out (Bowman, 1973), the

2 records of Hyperia galba must be considered
misidentifications. The remaining 7 species in the
list occurred in the IIOE collections; the following
8 additional species bring the total of Hyperiidae
species to 15: Hyperietta luzom: (Stebbing), Hyper-
tetta stebbingi Bowman, Hyperietta stephenseni Bow-
man, Hyperoche species (undescribed), Hyperionyx
macrodactylus (Stephensen), Lestrigonus macrophthal-
mus (Vosseler), Themistella fusca (Dana), and Them-
isto gaudichaudii Guérin-Méneville.

Representative specimens of the IIOE species

of Hyperiidae have been deposited in the Indian

Ocean Biological Centre, Cochin, Indian (now

incorporated into the National Institute of

Oceanography Regional Centre, Cochin). The

rest of the collections are deposited in the Division
of Crustacea, Smithsonian Institution.

Descriptions of all Indian Ocean species of

Hyperiidae except Hyperoche species and Themisto

3

gaudichaudii are given by Bowman (1973). To
facilitate rapid identification of Indian Ocean
Hyperiidae we have provided 2 pictoral keys, one
to females with rudimentary antenna 2 (Figure
2), and the other to females in which antenna 2
is not rudimentary (Figure 3). For identification
of the more difficult males, refer to Bowman
(1973).

Relative Abundance of Species

In Rao’s (1973) Table 5, which shows the
numerical abundance in percentage of 12 cate-
gories of zooplankters in the standard samples,
copepods are by far the most numerous, making
up an average of 75.53% of the total samples, and
the amphipods rank twelfth, averaging only
0.23%. The overwhelmingly dominant copepods
are followed by Ostracoda (6.44%), Chaetogna-
tha (6.41%), and Euphausiacea (2.3%). Each of
the other taxa comprises less than 2% of the total.

Of the Amphipoda families, the Hyperiidae
was by far the most abundant, making up 45.18%
of the total specimens (Nair, Jacob, and Ku-
maran, 1973).. Next came the Phrosinidae
(15.93%), the Pronoidae and Lycaeidae combined
(10.89%), the Platyscelidae and Parascelidae
combined (7.71%), and the Phronimidae (6.88%).
Thus the amphipods, which were a minor con-
stituent of the standard samples, were dominantly
Hyperiidae. :

The distributions of the species are shown in a
series of maps (Figures 4-77). On these maps
positive stations are indicated by open circles,
other stations by dots. In addition to showing the
distributions obtained from all the samples, we
show the day versus night distributions and the
distributions during the 2 monsoon seasons,
northeast (16 October-15 April) and southwest
(16 April-15 October). These distributions were
plotted to examine possible diel vertical migra-
tions and the effect of the semiannual reversal of
circulation north of 10°S.

Figures 78 and 79 show the relative abundance
and frequency of occurrence of the species. Two
species, Lestrigonus schizogeneios and Hyperioides si-
baginis, occurred in more than half the samples
examined and together comprised 41% of all the



Pictorial Key to Female Indian Ocean Hyperiidae

with A2 rudimentary

v v
P5-6 dactyl P5-6 dactyl curved
with sharp bend
Themistella
M. ' } }
At least pereonites 1-3 fused Pereonites 1-2 fused
I Lestrigonus Hyperietta

Pereonites fused
|

\ 2 v
1-3 1-4

L. schizogeneois L. macféphthalmus L. bengalensis

v v
P5-7 carpus without long anterodistal spine P5-7 carpus with
long anterodistal spine

Pl basis not tupermg distally P1 basis topermg distally
( z P5 basis /@ P5 basis ¥ 3

very moderately Pl propus with P1 propus
broad broad 2-3 spines with 1 spine
H. vosseleri H. luzoni H. stebbingi H. stephenseni

Ficure 2.—Pictorial key to females of species of Indian Ocean Hyperiidae with antenna 2
rudimentary.
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Pictorial Key to Female Indian Ocean Hyperiidae

with A2 not rudimentary

v ' M
A2 straight A2 bent
¥ v Hyperioides
P5 short P5 long |
2 v
Eyes only on Eyes
dorsal surface on most
‘ of head
Hyperionyx macrodactylus
 / L4
P2 chela
P2 chela formed by formed by propus
dactyl and propal process and carpal process

Hyperioides

longipes

)

Phronimopsis spinifera

v

Pereonites 1-3 fused

%))
N5

D

v

Pereopod 1 chelate Pereopod 1 simple

Hyperioides
sibaginis

' ‘l Z a Lestrigonus crucipes

Hyperoche sp. Themisto gaudichaudii

Ficure 3.—Pictorial key to females of species of Indian Ocean Hyperiidae with antenna 2 not rudimentary.
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Ficure 4.—Hyperietta luzoni, all IIOE samples.
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FiGURE 5.— Hyperietta luzoni, percent occurrence for each 10° square.
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