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ARBSTRACT

The genus Holobates, first described by Eschscholtz (1822) was monographed by
Herring(1961), with notes on biology and known distribution of the 38 known species
and a key for their separation. More recently Savilov (1967) provided additional infor-

mation on the distribution of the Pacific species. Our knowledge on the biology and
ecology of these unique ocecanic insects is very scanty.

Ten species of Halobates have been recorded from the Indian Ocean and the
adjacent seas. These include 2 oceanic species, M. niicans and H. germanus, which only
occur in the open ocean many miles away from land, and 8 species confined t¢ coastal
waters. H. micans, a circumtropical species, is widely distributed between the latitudes
of 30°N to 30°S in the Atlantic between the latitudes of 109N to 10°§ in the Pacific;
and between 20°N to 2098 in the Indian Ocean. H. germanus is also widely distributed
in the three oceans; in the Indian Ocean it often occurs together with H. micans in aréas
north of latitude 25°8. Most of the coastal species (H. alluadi, H. formidabilis, H. flavi-
veniris, H. galatea, H. hayanus, H. poseidon H, proavus, and H. tethys) are rather rest-
ricted in their distribution in the Indian Ocean area, but H. faviventris is found from
the Bay of Bengal to the coast of Tanzania.

Relatively few of the zooplankton samples collected during the International
Indian Ocean Expedition contain Hualobates, since the sampling methods used were not
originally designed to collect samples from the sea surface. However, these samples have
provided some additional information on the biology and distribution of the two Indian
Ocean striders Halobates germanus was collected at 26 stations between latitudes 200N
and 2395 and between Jongitudes 38°E and 97°E. From the samples analysed there
appears to be no definite breeding season. Nymphs were collected in most months
{except June - September and December), Females collected in any month were found
to have their abdomens packed with well developed eggs. Halebates micans was collected
only from 15 stations between latitudes 19°N and 10°S and between longitudes 61°E
and 93°E.

Our knowledge of the limits of distribution of oceanic Halpbates is stil) very in-
complete. From available data they seem to be largely determined by the climatic
conditions of the water, and there is no doubt that wind as well as water current play
an important role in their distribution. An understanding of the relative importance of
these two dispersive factors may help us to understand the distributions not only of Helo-
bates but also of other pleuston organisms.

INTRODUCTION

THE only known truly oceanic insects belong to the genus Halobates. The first
species were described by Eschscholtz in 1822. Since then several other species
have been added, but it was not until 1883 that a monograph on the genus was
produced (White, 1883), Halobates species are fairly common in the oceans,
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and are widely known by voyagers. Many of the early descriptions and observa-
tions on these insects were made by members of ocean expeditions such as those
of the “Challenger” and the “Dana’. Since these observers were mostly general
naturalists and not entomologists, the literature on the genus contains many mis-
identifications and other taxonomic errors. The first good comprehensive account
on the genus was published by Herring (1961), who attempted to bring together
all the existing literature on Halobates and to describe correctly hitherto undescribed
or misidentified species. He also provided information on the distribution of the
better known species and some notes on biology. More recently Savilov (1967}
made a study of the Pacific Ocean species and discussed the distribution of seven
species, dealing with the two commonest, H. sericeus and H. micans, in some detail.
l\r{,ost of his data were based on collections made on the Russian research vessel
“Vityaz™.

This work was carried out during the tenure of a fellowship from the Ameri-
can Association of University Women to whom I wish to express my gratitude.
1 also wish to thank IOBC for providing the specimens, and Mr. K. Gopalakrishnan
for helpful discussions during the preparation of this work.

This is a contribution from the Scripps Institution of Oceanography.
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Fig. 1

During the International Indian Ocean Expedition, specimens of Halobates
have been collected from 42 stations on 17 cruises between 1962 and 1965. Of
these, only 12 samples contain more than 1 specimen, This is probably due to
the fact that the sampling method employed was not particularly sumited to catch
such surface organisms. 12 of the 42 samples consist only of nymphs, hence posi-
tive specific identification of these specimens was difficult, The samples comprise
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adults of only two species, Halobates germanus (26 stations) and H. micans
(16 stations). A list of the specimens with their station numbers is given in Table 1,
and the distribution of the two species, based on data collected during the IIOE,
is given in Fig. 1.

TABLE 1

Species Station Number Number of Specimens
Halobates germanus Identification and Sex or Instar
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SPECIES OF HALOBATES FROM INDIAN OCEAN

Halobates germanus and H. micans, which belong to the open-ocean group of
the genus, have both been recorded previously from the Indian Ocean (Herring,
1961). In addition, 8 other coastal species have been reported H. alluadi
H. formidabilis, H. flaviventris, H. galatea, H. hayanus, H. poseidon, (H. proavus
and H. fethys). Most of these coastal'species are somewhat restricted in their distri-
!;_ution, but H. flaviventris has been found from the Bay of Bengal to the coast of

anzania.

Halobates germanus is the smaller of the two oceanic species. It occurs
in the Indian Ocean and adjacent seas throughout the Indo-Malayan region, and
extends into the Pacific Ocean as far east as the Society Islands. It can be seen
from Fig. 1 that most of the samples were collected from near-shore stations, and
the majority (779,) were collected during the Northeast Monsoon, Only three
samples came from locations some distance from land, and all of these were collected
during the Southwest Monsoon. The area from which H. germanus was obtained
during IIOE lies between latitudes 20°N and 23°8, and between longitudes 38°E
and 97°E. Whether these lintits represent the full range of this species in the Indian
Qcean is uncertain as we have only a few data.

Halobates micans is the most widely distributed of all Halobates species
known. It is the only species found in the Atlantic Ocean, where it occupies the
arca between 40°N and 40°S. In the Pacific it is much more restricted in its
distrbution, occupying the zone roughly between 20°N and 26°S (Herring, 1961;
Savilov, 1967).  As indicated on Fig. 1, this species occurs mainly in the open
ocean far from land. It is rather curious that only two of the samples were taken
during the Northeast Monsoon, all the others having been collected during the
Southwest Monsoon (in contrast to H. germanus). The area from which this
species was collected during the IIOE lies between latitudes 19°N and 10°S and
longitudes 61°E and 93°E. Here, tco, we are uncertain whether this represents
the full extent of the range of H. micans in the Indian Ocean.

Our knowledge on the distribution of the open-ocean species of Halobates
is often limited by the tpaths of the various research vessels and the sampling method
employed. Inspite of the fact that an extensive area of Indian Ocean was sur-
veyed by the various vessels during IIOE, as can be seen in Fig. 1 (shaded areas),
the data on the distribution of Halobates are very poor as compared to those of
other invertebrates. However, it is quite clear from Fig. 1 that no collections
were obtained south of latitude 15°S, apart from one sample from the Mozambi-
que Channel. Since even adults of Halobates do not possess wings and cannot fly,
they must rely on physical factors for their dispersal. The main factors likely to
limit their distribution are surface currents and wind. An understanding of the
relative roles of these physical factors in the distribution of Halobates may help
us to understand the distributions of other pleuston organisms.

Although they have been known for over a century, our knowledge on the
biology of these matine insects is extremely poor. Most of what we know of the
biology of these insects derives from observations made by earlier workers.
The eggs of open-ocean Halobates species have been found on all sorts of floating
material such as cork, seaweed, feathers, shells of Spirula and Sepia, twigs, leaves,
and even pieces of coal (Lundbeck, 1914). The only recent attempt to study the biol-
ogy of Halobates was made by Herring, who attempted unsuccessfully to rear some
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of the open-ocean species. We have still no data on the iength of time required for
the development of the egg, how the newly hatched nymphs behave and on  what
they feed, etc. The adults have been observed to feed on Porpita, Velella, Physalia,
Salpa, and other floating animals (Murray, 1879; Savilov, {967).. Some of the
adult females from the [IOE samples were dissected and found to have their abdomens
packed with well developed eggs in all months of the year (except July, the only
month in which no Halobates were collected during the Expedltlon) So far we
have no estimates of their generation times.
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