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Potential exploitable micronektons from the Deep Scattering Layers

(DSL) of the Indian EEZ

The coastal resources of India have been subjected to
high fishing pressure during the last couple of decades
in line with the demand and technological upgradation
in harvesting sectors causing concerns for future
fisheries from this coastal belt chiefly due to failures in
fisheries management and lack of spatial expansion in
fishing. The benthic realm of the inner shelf was also
swept incessantly and trampled by bottom trawlers
leading to habitat degradation, destruction with an
ultimate impact on the food web, by-catch and other
commercially important species through recruitment
/ growth overfishing. The average annual production
from the coastal waters has even exceeded the threshold
level of potential yields warranting immediate
management measures to maintain the production at
sustainable level. Hence efforts are underway to
develop a code of conduct for responsible fisheries in
line with FAO guidelines with viable alterations to suit
the country’s political, economic and cultural

perspectives.

In order to meet the ever growing demand for more
fish for domestic use and export , besides the above
mentioned coastal resource management criteria, the
other viable options to increase production are coastal
aquaculture and oceanic fisheries for major pelagics and
hitherto little known deep sea (outer shelf and slope
up to 500m depth) and mesopelagic resources . But this
could not progress much as those habitats are relatively
remote and difficult to fish. Although low light levels,
decreasing temperature, slower currents and increasing
salinity and pressure characterize the mesopelagic

realm; the food availability there is often supplemented

by the diurnally migrating DSL organisms. These biota
belonging to several taxa form prey for many
mesopelagic fishes and vertically ascending demersal
fishes thereby making this vast tropical / subtropical
area rich in shellfish biomass. However their diversity
is relatively low when considering the volume and

extent of habitat available.

Many earlier surveys by government agencies such as
FAO/UNDP, FSI, DOD in the EEZ by using demersal
trawl / midwater trawl revealed the existence of rich
grounds of a few unfamiliar demersal fishes like bull’s
eye, green eye, black ruff, drift fish in the outer shelf
and slope upto 500m depth. The survey results also
indicated that these fishes make diurnal / seasonal
ascends and coastward migration in search of prey and /
or to avoid environmental extremes, giving clue for
their possible exploitation strategies. Besides the above,
international expeditions unfold the existence of vast
swarms of small mesopelagic fishes / shrimps in the
deep scattering layer with characteristic dial ascends
and descends. Although most of them form prey for a
range of demersal/epipelagic cephalopods and fishes,
the viability of mesopelagics as a commercially
exploitable component for human consumption either
directly or in value added forms has yet to be examined,
explored and assessed. The US GLOBEC surveys and
investigations in the Arabian Sea offer that the area is
rich in mid water fish stocks dominated by myctophids
with an estimated potential of 100 million tonnes,
predominated by Benthosema pterotum. The findings also
showed a close correlation with oxygen minimum layer,

but there is no suggestion for a specific mechanism for



their aggregation. The results of the survey /
investigations on the myctophid biomass potential
available in the Arabian Sea made the brim countries
to conduct intensive exploration in the Arabian Sea.
The above estimate was subjected to much debate,
discussion leaving a lot of apprehensions among fishery
scientists and policy planners owing to the
contemplated scope for exploitation although the

resource is unfamiliar in the market.

In view of the importance, vastness and magnitude of
living resource potential, as verified from global
research results, the deep scattering layer of Indian EEZ
was subjected to preliminary survey and investigation
on the biomass and bio composition during 1985-86 on
board Department of Ocean Development’s vessel
FORV Sagar Sampada. This preliminary observations
gave new hopes to venture into a minor survey all along
the Indian EEZ by a team of research Institutes (CMFRI,
NIO, FSI, CIFT, CIFE, Andhra University, CMLRE of
DOD) with the vessel and financial support from
Department of Ocean Development (DOD) in 1998-
2002. Further, the DSL and mesopelagic resources are a
new frontier for Indian researchers and the entire realm
and the resources will be a new challenge to the industry
and the marine science, as this pristine eco system

within the Indian EEZ remains virgin.
DSL micronekton

Micronekton is defined as “ the assemblage of actively
swimming crustaceans, cephalopods and fishes ranging
from 1-10 cm in greatest dimension”. Often the
macrozooplankton and micronekton overlap catches in
plankton net and IKMT. Although the zooplankton
of the oceanic realm is well investigated under major

exploratory survey programmes, the micronekton in
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the oceanic water bodies seem to be poorly studied as
the same was not a frequent component in many
sampling gear operated in the survey work. The
present DSL investigation chiefly aims to measure the
micronekton, their behaviour, migration, biology and
predator - prey interactions in space and time. Many
species of micronekton form potential resources for
commercial exploitation besides their greater role as
prey to oceanic pelagics. Some of them even act as
indicator species for aggregation of large pelagics like
tuna, sharks, oceanic squids and column and benthic

shoaling fishes.
West coast

The biocomposition of the DSL along the west coast
during day haul comprise of 27 groups of micronekton
and the major items were deep sea eel
(Nettastomatidae) followed by Myctophidae,
Gonostomatidae, Nemichthyidae, leptocephalus and
pelagic shrimps with a catch rate (in IKMT) of 21.88
gm/1000m®of water filtered. The night haul yielded a
catch rate of 11.96 gm/1000m? and the composition
includes chiefly gonostomatids, pelagic shrimps,

myctophids and leptocephalus in the descending order

of abundance.

The south-west coast produced 20 gm/1000m?in day
haul which comprise chiefly of Nettastomatidae (deep
sea eel) followed by Gonostomatidae, swarming crabs,
Chauliodontidae, Nemichthyidae and pelagic shrimps;
whereas the night haul yielded 13.24 gm/1000m*and
the catch comprised mainly of pelagic shrimps,
swarming crabs, Gonostomatidae and Myctophidae.
The biocomposition of northwest include a biomass of
7.76 gms/1000m® in day haul comprising chiefly of
Myctophidae and leptocephalus. At night the biomass



(5.63 gm/1000m?) include primarily of Myctophidae,
Photichthyidae and leptocephalus.

Along the west coast (day hauls) the DSL micronekton
was abundant in depth realm below 100m. In the depth
realm 0-50m the micronekton constitute 3.8 gm /1000m?
and comprised chiefly of pelagic shrimps. In 50-100m
depth the biomass was 5.59 gm /1000m?® with swarming
crabs as the dominant constituent. The depth realm
100-300m yielded 13.5-gm/1000m?® micronekton and
here the major constituents were the Gonostomatidae,
Myctophidae, Nemichthyidae and crabs. Below 300m
depth the biomass was at the rate of 14.3 gm / 1000m*
and the dominant component items were Myctophidae
and leptocephalus. The night haul from the west coast
yielded high catches from depths below 300. The depth
realm 0-50m produced 8.49 gm/1000m?* and the
biocomponents were Myctophidae, leptocephalus and
pelagic shrimps. Similarly the depth realm 50-100m
also produced 8.49 gm / 1000m?® and the dominant item
was pelagic shrimp. The depth 100-300m realms
produced only 4.32 gm /1000m® and the major item was
Myctophidae. The depth below 300m produced a
biomass of 12.27 gm/1000m® and constituent items
were crabs, Chauliodontidae, Myctophidae and

leptocephalus.

Along the west coast (day) the latitudinal distribution
of micronekton showed high values at 12°, 14° and 16°
N at the rate of 21.1 gm / 1000m? 23.0 gm /1000m*
and 10.4 gm / 1000m?®, respectively. Pelagic shrimps
had abundance at 10° 11°, 12°,14° and 15° N latitudes;
swarming crabs were abundant at 7°,10°,11°12° and 14°
N. Myctophids concentrate at 7°, 14°,16°,19°, 21° with
the maximum abundance of 10.4 gm / 1000m®at 19° N.
Photichthyids as well as leptocephalus were evenly

distributed in the latitude from 6° to 21° N. Similarly
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fish juveniles were also evenly distributed in the
latitudes from 6° to 21° N. Fish groups like Stomiidae,
Sternoptychidae, Bregmacerotidae, Malacostidae,
Melanostomidae, Trichiuridae, Ariomiidae,
Gonostomatidae, Nemichthyidae, Astronestidae,
Evermannilidae and Melamphidae were sparsely
distributed in the latitudes. Micronekton formed more
than 50% of the total DSL biomass at latitudes 6°, 7°, 9°,

10°,12°, 14°, 15° 16°, 19° and 21° N.

The latitudinal distributional abundance pattern in
night haul indicated high values at 6°, 8°,13° and 21°N
with a respective production rate of 15.97, 12.76, 10.99
and 16.58 gm /1000m’. Pelagic shrimps were abundant
in the south latitudes up to 13° N where the production
rates vary from 0.19 to 5.4 gm/1000m?; beyond 14° N
they were evenly but sparsely distributed. Similarly
the swarming crabs were rich in the southern latitudes
(4.3 gm/1000m?) upto 10°N. Myctophid had abundance
at 21° N; while photichthyids were uniformly
distributed in all latitudes and their abundance vary
from 0.01-2.71 gm/1000m>. Fish juveniles were thinly
distributed in all the latitudes from 6° to 21° N; whereas
leptocephalus had abundance in the northern latitudes
from 16 °to 19° N. Fish groups like Stomiidae,
Sternoptychidae, Bregmacerotidae, Melanostomidae,
Trichiuridae, Gonostomatidae, Nemichthyidae,
Astronestidae and Melamphidae were uniformly but
sparsely distributed in the latitudes. Micronekton
formed more than 50% of the total DSL biomass at
latitudes 6°, 8°, 10°, 13°18 ° and 21° N.

Along the west coast DSL biomass (day haul) recorded
high value in premonsoon period of Feb-May (24 gm/
1000m?) followed by post-monsoon season of October-
January (12.57 gm/1000m?) and the biomass was low

in monsoon period of June —September (2.34 gm/



1000m?). In pre-monsoon season the most common and
abundant micronektonic resources in the DSL were
Nettastomatidae (9.5 gm/1000m®), Nemichthyidae
(3.96 gm /1000m?, Myctophidae (3.07 gm/1000m* and
leptocephalus (2.18 gm/1000m?), whereas in monsoon
the dominant groups were gonostomatids (1.12 gm/
1000m?), swarming crabs (1.79 gm/1000m?) and pelagic
shrimps (1.31 gm/1000m?). During post-monsoon the
predominant micronektonic component in the DSL
were Chauliodontidae (2.93 gm/1000m?), Myctophidae
(1.94 gm /1000m?), leptocephalus (1.07 gm/1000m?) and
pelagic shrimps (1.03 gm/1000m?®). In night hauls,
micronekton had abundance during premonsoon (12.83
gm/1000m?) followed closely by monsoon (12.03 gm/
1000m?®). Pelagic shrimps were common during
monsoon (1.96 gm/1000m?), whereas myctophids were
abundant in pre-monsoon (2.59 gm/1000m?), swarming
crabs appeared abundantly in monsoon (2.46 gm/
1000m?®). Leptocephalus appeared throughout the
seasons with dominance in pre-monsoon. The
micronekton formed more than 50% of the DSL total

biomass in monsoon.

More than 9.3% of the pre-monsoon DSL biomass of
the south west coast (day) comprised of micronekton;
whereas it formed 80% of the total biomass in post-
monsoon in the south west coast. During monsoon they

formed only 37% of the total DSL biomass.
East coast

The east coast was represented by 12 groups of
micronekton forming 56.4% of the total DSL
biocomposition. Atlower temperature the micronekton
biomass was found to be more along the east coast,
while the macrozooplankton was abundant at higher

temperature. The biomass during day hauls is
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dominated by myctophids followed by crabs, pelagic
shrimps with a catch rate (in IKMT) of 2.77 gm /1000m?
of water filtered. The night haul yielded a catch rate of
6.11gm/1000m?and the composition included chiefly
pelagic shrimps, crabs, myctophids and leptocephalus

in the descending order of abundance.

The north east coast is dominated by crabs, pelagic
shrimps and leptocephalus with a catch rate of 2.79 gm/
1000m? of water filtered in the day hauls. The
micronektonic composition contributed to 47.3% of the
total DSL biomass. The night haul yielded a catch rate
of 7.88 gm /1000m°. They contribute to 69.6% of the total
DSL biomass. They were dominated by pelagic shrimps,
which contributed to almost 67% of the micronektonic
biomass. Crabs, myctophids, photichthyids,
cephalopods, bregmaceros, fish juveniles and
gonostomatids were present at much lower quantities.
The South east coast during day is dominated by crabs,
pelagic shrimps, chauliodontids and myctophids with
a catch rate of 2.54 gm/1000m®. The micronektonic
components contributed to 57.7% of the total DSL
biomass. The night haul yielded a catch rate of 7.17 gm/
1000m?® and the composition included crabs, pelagic
shrimps, myctophids, leptocephalus and photichthyids
in descending order of their abundance. The
micronekton contributed to 79% of the total DSL

biomass.

In the Andaman Sea the day hauls were dominated by
pelagic shrimps, myctophids and leptocephalus with
a catch rate of 1.88 gm/1000m?. They represented 58%
of the total DSL biomass. The night haul yielded a catch
at the rate of 2.56 gm/1000m?®. They were represented
by myctophids, crabs, leptocephalus and cephalopods

in the descending order of abundance. They contributed



to 52% of the total DSL biomass.

In the east coast (day hauls) the micronektonic biomass
was abundant in the depth realm below 300m at 4.98
gm/1000m?®. At depth of 0-50m the micronekton
constitute 2.54 gm/1000m®and here swarming crabs
were more abundant at the rate of 2.13 gm /1000m>. At
depth 50-100m the micronekton constitute 1.61 gm/
1000m® and crabs and myctophids were the main
constituents. At depth realm 100-300m micronekton
constitute 3.51 gm/1000m?® and myctophids at the rate
of 1.02 gm/1000m* were dominant followed by
chauliodontids (0.29 gm/1000m?). Below 300m the
micronekton constitute 4.98 gm/1000m® and
leptocephalus, Stomiidae, Sternoptychidae,
Bregmacerotidae, Gonostomatidae and other fishes
were the main constituents. During night hauls in the
east coast the micronektonic biomass was abundant at
depth realm 0-50m and 50-100m. At 0-50m the
micronekton constitute 12.93 gm/1000m* and pelagic
shrimps and crabs were dominant at the rate of 13.12
gm/1000m*® and 7.63 gm/1000m®. Myctophids also
formed the main constituent at this depth realm. At 50-
100m the micronekton constitute 10.89 gm/1000m® and
pelagic shrimps, crabs, fish juveniles, leptocephalus,
Chauliodontidae, Photichthyidae, Stomiidae,
Sternoptychidae, Bregmacerotidae, Gonostomatidae
were the main constituents. At depth realm of 100-300m
the micronekton constitute 5.11 gm/1000m?and crabs
were the chief item. At depth realm below 300m the
micronekton constitute 2.48 gm/1000m® and pelagic
shrimps, photichthyids and crabs were the main

constituents.

In the Andaman Sea during day the micronekton were

abundant at depths below300m at the rate of 2.34-gm/
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1000m®. At depth of 0-50m the micronekton constitute
0.24 gm/1000m*® and composed of pelagic shrimps,
fish juveniles and leptocephalus. At depth of 50-100m
the micronekton constitute 0.66 gm/1000m?. At 100-
300m the micronekton constitute 0.79 gm/1000m?;
whereas at depths below 300m the micronekton
constitute 2.34 gm/1000m® and pelagic shrimps,
myctophids, fish juveniles, leptocephalus, Stomiidae,
photichthyids and Sternoptychidae were the chief
constituents. During night the micronekton was highest
at depth range of 50-100m at the rate of 14.62 gm/
1000m®. Bregmaceros sp.were highest to the tune of 4.26
gm/1000m?’at 50-100m depth range. This was followed
by Sternoptychidae, Stomiidae and Chauliodontidae.
Myctophidae, leptocephalus, Photichthyidae, crabs,
cephalopods, fish juveniles production ranged between
0.56-0.93 gm/1000m?. At 0-50m the micronekton
constitute only 1.11gm/1000m® and pelagic shrimps,
myctophids, leptocephalus were the main constituent.
At 100-300m and below 300m the micronekton
constituted only 1.62 gm/1000m* and 1.56 gm/1000m?,

respectively.

The latitude wise distribution in the east coast revealed
that the micronekton were abundant at 17° during day
hauls at the rate of 7.41 gm/1000m®. At 11°, 19°, 18°,
13° they were evenly distributed at the rate of 4.59 gm/
1000m?, 4.5 gm /1000m?,4.18 gm /1000m*and 4.17 gm/
1000m?, respectively. At 6°, 8°,9°, 10°, 11°, 14°, 15°, 16°,
17°, 18° and 19° the micronekton comprised of more
than 50% of the total DSL biomass. Pelagic shrimps
were highest at 13° (1.94 gm/1000m?®). Crabs,
cephalopds and myctophids were the other dominant
items at 17° at the rate of 2.13 gm/1000m?, 0.19 gm/
1000m?,
Photichthyidae were high at 19° at the rate of 0.21 gm/

and 3.22 gm/1000m® respectively.



1000m?. Chauliodontidae were present at the rate of
1.53 gm/1000m*at 15°N. Fish juveniles dominate the
biomass at 6° N at 0.33 gm/1000m’. Leptocephalus
had a high biomass at 17° N at the rate of 1.50 gm /
1000m?. Fish groups like Stomiidae, Sternoptychidae,
Bregmaceros and Gonostomatidae were evenly

distributed in the latitudes in a low biomass.

During night haul in the east coast the micronekton
were abundant at 16°and 17° N at the rate of 15.59 gm/
1000m*and 20.36 gm/1000m?’ respectively. They were
present in good concentration at 13°, 14° and 20° N at
the rate of 9.35 gm/1000m?, 8.75 gm/1000m’and 8.11
gm/1000m?, respectively. Pelagic shrimps were highest
at 17° N (15.97 gm/1000m?). Crabs had a fairly good
abundance at 11°, 12°, 13° and 20° N at the rate of 3.55
gm/1000m?, 3.50 gm/1000m? 4.57 gm/1000m*and 4.38
gm/1000m’ respectively. Cephalopods were evenly
distributed ranging from 0.01-0.19 gm/1000m°.
Myctophids were abundant at 13°and 17° N at the rate
of 1.35 gm/1000m’ and 1.15 gm/1000m® respectively.
Photichthyidae, fish juveniles, leptocephalus and
Bregmaceros were evenly distributed in the latitudes
ranging from 0.02-1.49 gm/1000m®. Chauliodontidae
were sparsely distributed with a fairly good abundance
at 14° N. Stomiidae, Sternoptychidae, Gonostomatidae

and other fishes were sparsely distributed.

Along the east coast DSL biomass (day haul) recorded
high value in monsoon period of June —-September
(3.71gm /1000m?®) followed by post-monsoon season
of October-January (2.37 gm/1000m® and the biomass
was low in pre-monsoon period of Feb-May (1.41 gm/
1000m?). In pre-monsoon the most common and
abundant micronektonic resource in the DSL were

myctophids (0.48 gm/1000m?) and pelagic shrimps
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(0.45 gm/1000m®) whereas in monsoon the dominant
groups were pelagic shrimps (1.04 gm/1000m?),
swarming crabs (0.94 gm/1000m’) and myctophids
(0.68 gm/1000m?®). During post-monsoon the
predominant micronektonic component in the DSL
were myctophids (0.54 gm/1000m?), pelagic shrimps
(0.33 gm/1000m®) and swarming crabs (0.28gm/
1000m?).

In night haul, micronekton had abundance during
premonsoon (15.04 gm / 1000 m®) followed closely by
monsoon (10.82 gm/1000m?). Pelagic shrimp was
common during pre-monsoon (6.97 gm/1000m?),
whereas myctophids (0.82 gm/1000m?) and swarming
crabs (1.54 gm/1000m?®) appeared abundantly in
monsoon. Leptocephalus occurred throughout the year
with dominance in monsoon. In the total DSL biomass
the micronekton formed more than 50% of the DSL

biomass in all the seasons.

In the southeast during day haul the monsoon showed
a high yield (3.56 gm/1000m?®) followed by post
monsoon (3.56 gm/1000m?) and pre-monsoon (0.47
gm/1000m?). Pelagic shrimp yield was high at monsoon
at the rate of 1.28 gm/1000m? followed by crabs (0.77
gm/1000m?®) and Chauliodontidae (0.54. gm/1000m?).
The other components were present at all seasons and
were evenly distributed. At night, monsoon gave a high
yield at 9.23 gm /1000m? followed by post-monsoon at
the rate of 4.08 gm/1000m* and pre- monsoon at the
rate of 1.58 gm/1000m?. Crabs dominated during
monsoon at the rate of 3.49 gm/1000m® followed by
pelagic shrimps (2.22 gm /1000m?) in post monsoon and
the same yielded at the rate of 1.71 gm/1000m® during

monsoon.

During day haul the monsoon gave a high yield from



the northeast at the rate of 5.33 gm/1000m® followed
by post- monsoon (2.12 gm/1000m?) and pre- monsoon
at the rate of 0.18 gm/1000m*. Crabs were common
during monsoon (2.41 gm/1000m?) followed by
myctophids (1.52 gm/1000m®) and pelagic shrimps
(0.61 gm/1000m?®). In night haul pre-monsoon and
monsoon produced a yield of 10.51 gm/1000m* and
10.30 gm/1000m? respectively. Post- monsoon gave a
very low yield of 1.65 gm/1000m?. Pelagic shrimps
were dominant in pre-monsoon and post-monsoon at
the rate of 9.13 gm/1000m® and 6.28 gm/1000m?
respectively followed by crabs (1.03 gm/1000m?) in

monsoon.

In the Andaman Sea day haul gave a uniform yield
ranging from 1.21-2.91 gm/1000m?. Pelagic shrimps
and myctophids were abundant in pre-monsoon at the
rate of 1.09 gm/1000m® and 1.08 gm/1000m?,
respectively. In night haul the micronekton were more
abundant in premonsoon at 4.17 gm/1000m* followed
by post-monsoon (1.55 gm/1000m?®) and monsoon (1.34
gm/1000m?). Pelagic shrimps and myctophids were
dominant in premonsoon while the myctophids

dominate the post monsoon.
Exploitable resources from the DSL

The epi-pelagic and mesopelagic zones, being aphotic
realm, support a loose assemblage of macrozoo-
plankton together with pelagic shrimps and
mesopelagic fishes. There is considerable trophic
interaction among these larger epi-pelagic fishes and
their meso-and bathy-pelagic counterparts during dial
vertical migration. Their diversity is relatively low,
especially considering the volume of water habitat
available. On the contrary their distribution is

worldwide and help to transport food from surface to
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deep water. The commercially exploitable resource
comes under the category micronekton and
macronekton cohabitant assemblages both dwell the

photic and dysphotic realms.

One of the most common and abundant item of the
mesopelagic realm is the lantern fish of the family
Myctophidae. There are many species of lantern fishes
in the tropical seas around India. They are in the size
range of 6-8 cm and weigh 2-6 gms. While distribution
is worldwide, production appears to be highest in
tropical and sub-tropical areas. At present none of the
tropical Indian lantern fishes are commercially targeted
as a fisheries resource. Myctophids appear in large
shoals / swarms in the north west part of Indian EEZ
with distribution decreasing from north to south. Echo
sounder recordings showed that many myctophids
aggregate in compact layers, especially during daytime
when they are relatively quiescent in depth below 200-
400 m. These aggregates are the primary components
of the acoustically dense deep scattering layer.
Although their densities had attained high
concentration leading to commercial feasibility in trawl
and acoustic surveys from north Arabian Sea, the
present IKMT survey could not locate any concentration
pocket for myctophids probably for want of a suitable
mass harvesting gear and high escapement from large

trawls.

Another major resource of exploitable magnitude in the
DSLis the pelagic shrimps. The present survey is aimed
to understand whether the pelagic shrimp stocks in the
DSL form an exploitable resource of its own or it
remains only as a source of food for commercially
exploitable epi and mesopelagic organisms. There are

29 species of pelagic shrimps belonging to 19 genera
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Benthosema fibulatum
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Symbolophoru s.

Swarm of Sergestes seminudus Charybdis smithii



under 11 families recorded from the Indian DSL. Their
biomass ranged from 0.04 -106.4 numbers / 1000 m?in
the surveyed area. The maximum biomass was
recorded at 8° N -74° E marsden square off Vizhinjam.
The geographic distribution map of pelagic shrimps
shows a clear north south variation with abundance
increasing from north to south. About 65% of the pelagic
shrimp catch was realized from the south west coast
(6-15° N) whereas the northwest (15-22 ° N) contributed
the rest (35 %) of the catch with concentration pocket
(“hot spot”) in 6-10 ° N and 16-17 ®° N. Two species of
pelagic shrimps belonging to the family Pandalidae,
such as Plesionika martia and P. alcocki are prospective
candidates for fishery along the outer shelf / slope of
the west coast. The former species was recorded in
abundance at latitude 7° 59 N longitude 76° E, while
the latter was common all along the west coast. Both
species attain a maximum size of 35 mm and occur up
to 350 m depth and make diurnal vertical ascents. They
form part of regular deep-sea trawl fishery in the
“Quilon Bank” during September — March season.
Exploratory surveys of 1960’s and 70’s have revealed
the occurrence and commercial feasibility of deep-sea
crustaceans in trawlable concentration in an area of 3300
sq km, the Quilon Bank. Subsequent preliminary
survey of FORV Sagar Sampada during 1988-91 also
revealed the availability and abundance of deep-sea
prawns / lobsters in the same area. Till recently the
resource and the area was considered as a close reserve
for large trawlers. During 1999-2000 period some
medium type trawlers (38-65 feet OAL) from
Sakthikulangara / Cochin ventured into the deep
grounds (175-400 m) with upgraded and innovative
facilities like GPS, Navigators and Echo sounders for

multi day trawling. The catch per hour of the trawling
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varied from 34 - 77 kg, which included deep-sea
lobsters and prawns belonging to 8 species. The present
DSL minor survey and experimental commercial
fishing along the southwest and south east coasts
thrown open a new source of trawlable wealth (Sergestes
seminudus, Oplophorus typus, Acanthepyra sanguinea) in
the shelf edge / slope. By evolving an appropriate
rational and biologically sustainable harvesting
technology / management strategy in the mesopelagic
realm, the production from the hitherto little exploited

oceanic water could be increased many folds.

The predominant micronektonic components (See Figs.)
of ecologic / economic value in the DSL are
leptocephalus, pelagic shrimps, photichthyids and
myctophids, all of which play significant role in the
oceanic food web or many though unfamiliar are
economically important as prospective candidates for
commercial exploitation and utilization as food or meal.
The IKMT survey of 1998-2002 revealed the dominance
of the above four groups of micronekton in the Indian
DSL. Rough biomass estimation showed that they
contribute to above 80% of the total micronekton
available for use in the surveyed region. The above
minor survey helped to identify the priority areas and
target resources for evolving a major survey in the
Indian waters. The major survey contemplated is in
the upper Arabian Sea for myctophids by virtue of their
abundance, dense concentration, schooling and
migratory behaviour and intend to assess their biomass,
economics, market feasibility and harvest and post
harvest possibilities before taking it to policy planners

and to the industry.

Prepared by : N.G.Menon, CMFRI, Cochin, based on the survey
results of FORV Sagar Sampada under the DOD project, Deep
Scattering Layers of the Indian EEZ
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Itis believed that a floating stone kept near the fire faced
Hanuman temple in Rameshwaram was one of the
stones used to build the legendary bridge in Ramayana

between India and Srilanka.

The floating stone on a closer examination reveals that
it is a coral. Corals of the genus Favia, Platygyra etc. are

kept floating in a tank filled with water. This is in

conformity with the massive floating coral belonging
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An interesting note on floating corals

water is replaced by air’. Hiraya Yamano, a Japanese
scientist has also come across such kind of floating
corals in high latitude reefs. He believes that the low
calcification rate in high latitudes contributed to this
phenomenon. According to him, the high turbidity in
the tropics reduces the calcification rate which may be

the reason for the low specific gravity of the floating

corals. The coral belonging to the genus Favia which

Corals floating in a tank in Rameswaram

to the genus Favia kept floating in the aquarium at
Mandapam Regional Center of CMFRI. According to
Terry Hughes (personal communication) the scientific
explanation for this is as follows : "Coral skeletons are
not solid, they have many holes or cavities that are
usually filled with water. The size and number of
cavities determines the skeletal density (specific
gravity) of a coral, which varies from 0.9 to >2gm/cc.
Tall corals need to be more dense to stop them breaking,
whereas massive corals like Favia and Platygyra are less

dense. Corals less than 1gm/cc will float if most of the

10

has been kept floating in CMFRI aquarium is obtained
from the seashore adjacent to the institute. It looks a
fossilized form with many cavities and crevices. With
the help of radiocarbon dating the age of this coral can
be exactly determined. Also this kind of radiocarbon
studies on corals and floating chronologies are widely
used in predicting the past sea level and sea surface
temperatures. So the floating coral is of great scientific

significance.

Reported by : Sandhya Sukumaran & C. Kasinathan, Mandapam
Regional Centre of CMFRI, Mandapam Camp



Euthynnus affinis washed ashore at Ratnagiri
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Large scale fish mortality at Ratnagiri

On 9-9-04 large number dead Euthynnus affinis were
washed ashore at Ratnagiri coast. The local fishermen
reported that the dead low quality fishes from the
gillnet are invariably discarded in the sea and washed

ashore.

Reported by : K. R. Manikar, Ratnagiri Field Centre of CMFRI,
Ratnagiri.

1100 Unusual landings of Nemipterus spp. by trawlers at Sassoon Docks, Mumbai

Trawlers at Sassoon Docks landed huge quantities of
Nemipterus spp. during the period January '04 to March’

04. (2063.55 t)

The catch was dominated by Nemipterus japonicus (80%)

Catch of Nemipterus spp. at Sassoon Docks.

1101

Platax sp. commonly called angelfish, sea bat or leaf
fish belong to the family Platacidae have been landed
in trawlers and Purse seiners at New Ferry wharf and
Sasoon Dock in October and November for the last four

years. The total length ranges between 300 to 450 mm

followed by N. mesorprion (20%). The CPUE for
Nemipterus spp. increased from 471.93 kg for March 03

to 1279.48 kg in March "04.

The nets were operated at a depth of 35-80m for 7-day
trips and 60-85m for 10-12 day trips. The fishing area
was southwest off Mumbai and Ratnagiri. The total
length ranged from 50-70 mm in January’04 to 150-245
mm in March ‘04 catch. However, the rates declined
from Rs. 18/kg to Rs. 10/kg. The catch was disposed
off by auction. The catch was further transported to

Ratnagiri for processing into Surimi.

Reported by : D. G.Jadhav and Sujit Sundaram, Mumbai Research
Centre of CMFRI, Mumbai

Occurrence of juveniles of Platax sp. in inshore waters of Mumbai

and fetches a market price of Rs. 30 per kg. In October
'03 landings of adult Platax sp. was exceptionality good
at Sasoon Docks with a landing of 7,103 kg.

Juveniles of Platax sp. were observed in dol net catches



for the first time this year in December ‘03 at New Ferry
wharf and Sasoon Docks. The total length ranged
between 100-120 mm. Juveniles are discarded, while
the adults fetch good price in the local market, as they
are edible and palatable. It is quite possible that this
unusual landing of juveniles in dol nets in good numbers
was due to the young ones coming into the shallow
waters to escape strong currents and perhaps for the
search of food. They are usually found in shallow
waters among weeds, sea grass or coral and small
specimens of Platax sp. are very popular aquarium

fishes. The black vertical bars on the body fade with age.
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On 15 July 2004, a small mechanized trawler which
operated at a depth of 60 to 90 m landed a guitarfish
identified as Rhina ancylostoma (Class : Elasmobranchii,
Order : Rajiformes, Family : Rhinobatidae) at
Vishakhapatnam Harbour. The specimen had the
characteristic spiky thorns over the eyes and on the back
and shoulders with numerous white spots dorsally on
fins, body and tail. The specimen landed is probably

immature. The morphometric measurements of the

specimen are given below.

Morphometric Characters Length  Percentage

(mm) of the total
length

Total length 1300

Snout to origin of first dorsal 578 445

Snout to origin of

second dorsal 851 65.5

Snout to anterior end of orbit 136 10.5

12
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2

Juvenile of Platax sp.
The young have extremely elongated and elevated
dorsal and anal fins, which become shortened as they

mature.

Reported by : C. J. Josekutty, Sujit Sundaram and B.G. Kalbate,
Mumbai Research Centre of CMFRI, Mumbai

On the landing of bowmouth guitar fish Rhina ancylostoma
at Visakhapatnam Harbour

Rhina ancylostoma

First dorsal base 80 6.1
First dorsal origin to apex 207 15.9
Between dorsal bases 198 15.3
Second dorsal base 70 54
Second dorsal origin to apex 162 125
Horizontal diameter of orbit 34 2.6
Distance between orbits 122 94
Distance between spiracles 119 92

Reported by : AK.V. Nasser and M.S. Sumithrudu, Visakhapatnam
Regional Centre of CMFRI, Visakhapatnam.
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On 06-11-2003 two finless porposies Neophocaena
phocaenoides were caught by purseseine and landed at
Malpe Fishing Harbour. One of the specimen was male
(length 138.5 cm, weight 34 kg) and the other female
(length 130.5 cm, weight 29 kg) The poropoise is locally
called ’"Kadalpanji’ in Tulu and ’Kadalahandhi’ in

Kannada. Both the animals were auctioned for Rs. 660.

1104

Mid nineties had witnessed a sudden spurt in the crab
export trade due to good demand in the foreign market.
Hence a sizable number of fisherfolk diverted their
fishing effort for crab fishery. Better catch of crabs urged
the processors to adopt indigenous processing
technology. Such a technology was encourntered at
Vellapatty, a fishing hamlet situated 15 km north of
Tuticorin. Both Vellapatty and Tharuvaikulam, north
of Tuticorin are well known for crab fishery along
Tuticorin coast in Gulf of Mannar.

Form February 2003 onwards, the crabs procured are
partially processed right at the landing centre and then
transported to the processing plants situated far away

from the landing centre for further processing. The crabs

Fig. 1 Steam boiled crabs
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On two finless porpoise Neophocaena phocaenoideslanded at
Malpe Fishing Harbour, Udupi district, Karnataka

Enquiries with the purseseiner which brought the
porposies, revealed that they were caught from a depth
of 15 m along with the catch of sardine, mackerel and
rainbow sardine. The mesh size of the purseseine was

18 mm.

Reported by : Anoop A. Krishnan, P. K. Krishnakumar, Prathiba
Rohit and G. D. Nataraja, Mangalore Research Centre of CMFRI,
Mangalore

Innovative method of processing crabs at landing centre

are first sorted out species-wise and quality-wise.
Undersized, moulted and spoiled crabs are discarded.
Good quality crabs are selected, washed in fresh water
and boiled in a specially designed drum with the help
of gas stove. Each container contains two drums; the
inner one with holes and the outer one without holes
(Fig.1).Crabs are boiled in steam for about 45 minutes,
transferred to plastic trays, (20 kg/tray) spread loosely
for cooling and placed in shelves (Fig. 2). The shelves
are neatly covered by mosquito curtains to prevent
contamination by houseflies and other insects. After
cooling the crabs are transferred to insulated containers.

Few pieces of broken ice are spread at the bottom. Then

Fig. 2 Cooling of crabs in plastic trays arranged in
shelves



a polyethylene sheet is placed over the ice followed by
the stocking of crabs which are finally covered by
another polyethylene sheet with ice pieces. Then the
lid of the container is closed tightly. Such containers
are transported to processing plants where the crab
meat is seperated, processed further and packed in
cartons for export.

In another method, the carapace and mouth parts of

the crab are removed first and then the flesh is cleaned

1105
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by brush. Using scissors, the crab is cut in the mid region
length wise into two pieces. The two halves are
seperated and cleaned in fresh water. The tips of the
chelae and tips of the walking legs are removed, washed
again, packed with ice in plastic containers and
transported to the processing units for further

processing.

Reported by : M. Manickaraja and T. S. Balasubramanian, Tuticorin
Research Centre of CMFRI, Tuticorin.

Stranding of a whale, Balaenoptera sp. near Vijaydurg landing

centre of Maharashtra coast

Abaleen whale, Balaenoptera sp. was stranded at Giyre
village near Vijaydurg in third in the third week of
August 04 with the mouth parts decomposed. The

whale measured 30 feet in length with a maximum body

1106

Tiger shark, Galeocerdo cuvieri were landed at Sassoon
Dock and New ferry wharf landing centers by gill
netters on 04-03-04 and 16-03-04 respectively with the

following morphometric measurements (cms.)

Sassoon New Ferry
Description : Dock wharf
1- Total length 365 335
2- Standard length 285 270
3- Girth at first dorsal 154 134
4- Length of pectoral fin 50 43
5- Length of first dorsal =~ 40 35
6- Length of 2nd dorsal 18 17
7-  Length of pelvic fin 17 16
8- Length of anal fin 21 20
9- Inter orbital distance =~ 39 34

diameter of 12 feet. The weight was approximately 10

tonnes.

Reported by : Bharamu. S. Melinmani, Ratnagiri Filed Centre of
CMFRI, Ratnagiri

Landing of Tiger shark, Galeocerdo cuvieri at Mumbai, Maharashtra

10- Length of upper lobe
of caudal fin 73 71

11- Length of lower lobe

of caudal fin 38 33

12- Sex Male Female

13- Weight (approximate) 250 kg 300 kg

14- Area of operation
a) Distance from 30-35 km. 35-40 km
landing centre SW NW
b) Depth of fishing 25-30m.  30-35m
ground

15- Auction price at
landing centre Rs. 8500/- Rs.12000/-

Reported by : C. J. Josekutty, K.B. Waghmare and B. N. Katkar,
Mumbai Research Centre of CMFRI, Mumbai
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1107 Stranding of Sei whale Balaenoptera borealis (Lesson) at Jaffarabad coast

A female Sei whale, Balaenoptera borealis (Lesson) was
stranded at Jaffrabad on the third week of Sep. 03. The
carcass was highly decomposed. The total length of
the whale was 11.4m with an approximate weight of
10 tonnes. It had 52 ventral pleats terminating well short
of navel. As no injury was noticed , it can be presumed
that mortality might have occurred due to natural
causes in the mid sea, after which it was washed ashore.
Some of the morphometric measurements (in cm) of

Balaenoptera borealis standed at Jaffarabad coast is given
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Though the marine catfish production showed a
continuously declining trend all along the Indian coast,
heavy landings of A. dussumieri has been recorded at
Nawabundar landing centre. Black tip sea catfish
locally known as "Khaga" forms an important seasonal
fishery in the Dol nets operated at Nawabundar,

contributing 5 to 16% of total fish catch with the annual

below

Tip of upper jaw to centre of eye 210
Length of lower jaw 187
Distance from snout to flipper 290
Distance from snout to dorsal fin 300
Length of dorsal fin 120
Length of caudal fin 158

Reported by : K.V.S. Nair, Rekha Devi Chkraborty, H.M. Bhint &
B.P. Thumber, Veraval Regional Centre of CMFRI, Veraval

Bumper landings of Arius dussumieri at Nawabundar

distance of 30-40Km, 30-40m depth, SE direction
off Nawabundar, landed A. dussumieri in large
quantities. An estimated landing of 81.6 tonnes of
catfish comprising 53.6% of total days catch (152t),
contributing 50.7% of estiamed monthly catch (2030t),
fetching 12-13 Rs/Kg was observed. Length frequency

distribution of A. dussumieri ranged from 45 to 69 cm,

Table 1. Estimated catch (tonnes) & Effort of A. dussumierilanded at Nawabundar

Year No. of units  No. of hauls  Ariusspp. Catch/Unit % of Ariusspp. Total catch
2000 26309 267843 1662 63.2 57 29407
2001 28105 275947 2166 77 12.8 16933
2002 24164 294390 3906 162 16.1 24291
2003 24580 309503 2455 99.99 11 22284

catches ranging from 1600 to 3900 tonnes during the
period 2000 to 2003 (Table 1), major landings were
noticed during the year 2002 between March to May
and October to December. On 23rd March, 2003,

multiday-multihaul dol netters that had operated at a

15

with the dominant modal groups in the range of 56 to

60 cm.

Reported by : K.V.S. Nair, Rekha Devi Chakraborty, Y.D. Savaria, J.
P. Polara, B. P. Thumber, H. K Dhokia & M. S. Zala, Regional
Centre of CMFRI, Veraval
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A whale was stranded in the beach of Guijerbettu,
Udupi district, Karnataka in the early hours on
21.12.2001. The whale was found in live condition. The
local person tried to rescue it but was in vain and later
it died. The whale was identified as Balaenoptera
musculus (Blue whale). Locally the animal is called as

"Thimingala’.

Blue whale was identified with the help of following
characters. The dorsal fin was very small (about 1% of
the total length) and set far back on body. Long ventral
pleats present and extending even to the navelpart,
upper jaw relatively flat when viewed from the side
and broad when viewed from the top. Some

morphometric measurement (m) of the blue whale are

given below.

Body characters Length (m)
Total length (tip of upper jaw to the

deepest part of notch between flukes)  12.3

Upper jaw (snout to opening of

upper jaw 2.71

Lower jaw (snout to opening

1110

Sassoon Dock is one of the major landing centres for
purse-seiners at Mumbai. On 02-11-04, an unusually
heavy landing of 80 tonnes of the catfish Arius
dussumieri was reported at the New Jetty of Sassoon
Dock (Fig. 1). A purse-seiner made the entire catch in a
single haul at 25-30 m depth, at a distance of 25-30 km
off Mumbai Harbour. This unexpected bumper catch

was unloaded at the landing centre by four carrier boats.
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Record of stranded whales along Karnataka coast

of lower jaw) 2.44
Girth maximum (transverse plane
intersecting dorsal fin) 29
Flipper length (axilla to tip) 1.65
Width fluke (tip to tip) 1.57

A whale was stranded at Uchila near Padubidiri, Udupi
district, Karnataka on 13.04.2004 at around 6.00 pm. It
was washed ashore in decayed condition and identified
as baleen whale belonging to the genus of Balaenoptera.
The total length of the whale was 9.8m. The animal was
found with its ventral portion upside, the vertebrae and
the baleen plates were found exposed in the beach. Few
vertebrae have been collected and preserved in the
museum of Mangalore Research Centre of CMFRI for

future identification up to the species level.

Another whale (genus : Balaenoptera) was stranded in
Kota, Udupi district, Karnataka near the shore of Arama
temple on 11.08.2004 in decayed condition. Only total
length could be taken which was 10.7 m in length.

Reported by : Anoop. A. Krishnan, Prathibha Rohit, A.P.
Dineshbabu, T. Harish Nayak, and S. Keparaju, Mangalore
Research Centre of CMFRI, Mangalore

Bumper landing of Arius dussumieri (Valenciennes, 1846) by
purse-seine net at Sassoon Dock, Mumbai

The catch was sold at Rs. 15/kg to a single wholesale
merchant and marketed to northern states such as
Punjab, Haryana and Delhi. The air bladder was
removed by cutting open the abdomen at the landing
centre itself and was sold separately (Fig. 2). The price
structure of the air bladder depended on the size

of the fish.
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Bumper catch of Arius dussumieri at Sassoon Dock,

Mumbai
Fish size Rate per Rate per
(mm) wet weight (Kg) dry weight (Kg)
of air bladder of air bladder
Above 600 Rs. 450/- Rs. 750/-
450-600 Rs. 300/- Rs. 500/-
Below 450  Rs.200/- Rs. 350/-

On enquiry at Karanja Fishermen Society, it was

reported that a similar bumper catch of approximately

1111

Harpadon nehereus (Ham.) commonly known as
"Bombay duck’ and locally called “Bombil” exercise a
direct influence upon the livelihood of artisanal
fishermen along the northwest coast of India as 90% of
Bombayduck catch in India is from this region. The
major portion of the catch is landed in Satpati-Dahanu
area of Maharashtra and Jaffrabad-Nawabunder area
of Gujarat. The season for Bombayduck lasts from
September to May, with the bulk of landings taking

place during October-December.

Bombayduck is exploited by indigenous dol net,
operated up to 40m depth. Over the years the landings

of Bombayduck has indicated a downward swing from
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Fig.2 Air bladder of A.dussumieri being removed by
cutting the abdomen at the landing centre.

120 tonnes was reported on 30-10-04. The size ranged
from 464.5 to 934.5 mm with a dominant mode at 784.5

mm.

A catch of such magnitude by purse-seiners is reported
for the first time from Mumbai waters. The catch

fortunately did not have any brooding specimens.

Prepared by : B.N. Katkar, K.B. Waghmare, B.B. Chavan and Sujit
Sundaram, Mumbai Research Centre of CMFRI, Mumbai.

Unusual heavy landings of Bombayduck by trawlers at
New Ferry Wharf, Mumbai during October-December

dol sectors but landings of Bombayduck by trawlers at
New Ferry Wharf has increased. The catch comprises
of large sized fishes (90 to 315 mm) and the fishing area

is usually northwest bordering Gujarat.

In Maharashtra the catch of Bombayduck over the last
ten years has shown a declining trend. New Ferry
Wharf is the only landing centre in Maharashtra where
the catch of Bombayduck has gradually increased over
the last five years. It is mainly because of trawlers being
used for this fishery off Jaffrabad-Nawabunder, fishing
ata depth of 30-40 m. Landings of Bombayduck at New
Ferry Wharf is comparatively higher than at Sassoon

Docks and Versova.



Fig. 1. Catch of Bombayduck filled in big bamboo
baskets

For the last three years the Bombayduck catch has
increased remarkably at New Ferry Wharf from 2175 t
in the year 2001 for the period October-December to
4273 t for the year 2003 for the same period with a
corresponding increase in CPUE from 339.84 kg/trip
to 549.33 kg/trip respectively. The total estimated
monthly catch for December’03 was exceptionally high
at 1797 t with a catch per trip of 684.62 kg contributing
18.53% of the total estimated monthly catch.

Bombayduck was traditionally dried and marketed, but
of late there is an increasing demand for fresh
Bombayduck. Special wooden platforms for sun drying
of Bombay duck are still prevalent at many places such
as Cuffe Parade, Worli, Versova, Khardhanda, Madh,
Gorai, Uttan, Bassein Koliwada, Vasai, Arnala and

Satpati.

Bombayduck fetched Rs.10/kg during this period.
Eighty percent of the catch was for drying and the

remaining sold fresh in the local market.

Bombayduck catch was thoroughly washed and the
viscera removed for quick sun drying. The sun-dried
fish was sold through three outlets viz. merchants at
local landing centers (40%), dry fish market such as

Sewri and Marol (40%) and at other retail markets
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Fig. 2. Trawl and Dol catch of Bombayduck

(20%).

During October to December’03 heavy landings were
recorded on 22.10.03 (198 t), 7.11.03 (130 t) and 5.12.03
(153 t) at New Ferry Wharf. The size of the specimens
landed on 5.12.03 was small ranging between 90 to 200
mm. This catch was carried off immediately from the
landing center by handcarts with the fish being filled
in huge plastic bags and big baskets (Fig. 1) and
transported to destinations such as Cuffe Parade,
Versova, Worli, Madh, Vasai and even far as Arnala for

drying.

Bombayduck is not a target species for trawl, while
returning after completing fishing activity, the trawlers
fish in the dol net fishing grounds. Due to this practice
they completely sweep the dol net fishing grounds
resulting in a drastic decline in Bombayduck catches
by dol, affecting the traditional dol net fishery at Uttan,
Bassein Koliwada, Vasai, Arnala and Satpati.
Bombayduck catch by trawl from New Ferry Wharf and
dol catch from Arnala during the period October-

December is presented in Fig.2 for comparison.

Prepared by : K.B. Waghmare, Sujit Sundaram and J.D. Sarang
Mumbai Research Centre of CMFRI, Mumbai
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13°, N T & gfarr oifeess # damdedi forre ueR o
STEl Icare &< 1000 HI* & forg 019 & 5.4 ww A
fafder S MY, 14°, NF SR T 999 ©U #, ) FH
A= | 9aRad 91 39 UeR 10°, N dF & Sferor
difees TR Pbel F AP oA (4.3 W/1000 #HF);
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RIA & Wi H GEAARUe AFREAIGR 3dfd § g
(15.04 /1000 #) o @R fBx yg=ar (10.82 w1/
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