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Catfish fishery by dolnetters along the Saurashtra coast
K. V. S. Nair, Rekha Devi Chakraborty, Y. D. Savaria, J. P. Polara, H. K. Dhokia and B. P. Thumber

Veraval Regional Centre of CMFRI, Veraval.

In Guijarat, dolnets are operated in three regions
viz., Umbergaon to Kavi along the southern
Guijarat, Siyalbet to Diu along the Saurashtra coast
and Takkara to Modhwa in the Gulf of Kutch region.
Among these, Saurashtra is the important region and
the main fish landing centers are Jaffarabad, Rajpara,
Nawabunder and Goghla. Out of these the first three
are the most important with more than 250 dolnetters
under operation. Dolnet catch consists mainly of
Harpodon nehereus, Protonibea diaccmthns,
penaeid prawns, non-penaeid argentens eprawns,
Pampus argenteus, Trichiurus sp., carangids and
catfishcs. Bombay duck contributes a major share
to the dolnet catches. But, recently there were heavy
landings of catfishcs consisting mainly of Arius
dussumieri, which used to form only a minor by-catch
earlier. Therefore, an attempt was made to study the
A. dussumieri landings at these landing centres from
1994 to 2003, with major thrust on the landings at
Nawabunder.

The catch and effort data collected on the
Dolnctters based at Nawabunder, Rajpara and
Jaffarabad landing centres formed the basis of the
study. The data on size distribution of A. dussumieri
was collected from Nawabandar only. Total length
from the snout to the tip of the caudal fin was taken
for the length frequency study and the data were
grouped in 10 cm intervals for further analysis. Length
- weight relationship was calculated using FiSAT
(Windows version).

Craft, gear and area of operation

Dolnets are fixed bag nets using two steel poles
at a fixed depth. Each boat carries 2-5 nets, which in
turn makes 1-10 hauls, with duration of 5 hr/haul.
Tidal fishing is done depending on the full moon day

at different depths, changing the fishing depth twice
in a year.

Jaffarabad is one of the major landing centers
with 270-285 dolnet units under operation, out of
which 140 are 4 netters, 95 with 3 netters and the
rest with 2 netters, operating at a depth of 10-50 m,
South-east, South direction. Major landings were
observed during April-May and October-December.

At Rajpara, around 230 dolnet units arc
operated, of which 120 are 4 netters, 60 are 3 netters
and the rest with 2 nets, operating at a depth of 10-
50 m, South east, South direction. Peak fishery was
noticed from April to May and from September to
December.

Nawabunder is the second largest dolnet landing
centre, with 250 dolnetters and 40-50 gill netters.
Cat fishes are landed in dolnets as well as gillnets
operating at this centre at a depth of 30-40m in South
east and South west directions.

General trend of catfish landings

The mean annual catfish landings at
Nawabandar for 1994-2003 was estimated to be
1478 t for an effort of 27736 units at a catch rate of
55 kg/unit. The landings showed a sharp increase
from 271 t at a catch rate of 10 kg/unit in 1994 to
3906 t at a catch rate of 162 kg/unit in 2002. The
catch/unit increased from 17.7 kg to 125 kg from
1994 to 2003. The catch rate in terms of number of
hauls increased from 2.13 kg/haul in 1994 to 13.2
Kg/haul in 2002, which declined to 7.93 Kg/haul in
2003. The total number of units operated from this
centre showed a slight increase from 24,996 units in
1994 to 33058 units in 1997, has subsequently been
indicating a marginal declining trend to 24580 units
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Table 1 Estimated catch (tonnes) and catch/unit (kg) of Arius sp. at dolnet centers

Year Nawabunder Rajpara Jaffarabad Total
Catch Catch/ Catch/ Catch/ Catch/
unit Catch unit Catch unit Catch unit

1994 271 10.55 0.144 4.96 0.173 6.64 272 17.7
1995 742 24.84 0.455 14.30 0.256 9.60 743 42.3
1996 277 10.39 0.156 4.96 0.223 9.62 277 18.6
1997 1648 46.82 0.278 8.24 0.907 31.94 1649 65.7
1998 547 18.57 0.480 16.17 0.412 17.75 548 40.7
1999 1110 36.76 0.661 22.57 0.508 22.78 1111 66.9
2000 1662 63.18 0.666 20.70 0.557 23.58 1663 91.7
2001 2166 77.00 0.563 22.00 0.538 23.00 2168 106.7
2002 3907 162.00 0.665 27.47 0.923 48.20 3908 205.5
2003 2455 99.90 0.609 20.01 0.408 18.18 2456 125.9
Average catch 1479 55.00 0.467 16.14 0.490 21.13 1480 78.18

in 2003. However, the actual fishing effort expended
in terms of number of hauls increased from 127561
hauls in 1994 by 143 %. The contribution of catfishes
to the total dolnet landings increased from 1.7 % in
1994 to more than 16.0 % in 2002.

The average catfish landing at Rajpara for the
period was estimated at 467 t (Table 1) for an effort
of 29709 units at catch rate of 16 kg/unit. Though
the annual production exhibited random fluctuations,
it had indicated an increasing trend from 144 t
in 1994 to 661 t in 1999 after which the production
has leveled off. The CPUE also showed an almost
identical trend increasing from 4.96 to 22.57 kg/unit
in 1999 and plateauing subsequently. The catch
rate per number of hauls was 1.09 and 2.59 kg/haul
respectively. The percentage of catfish in the
dolnet catch increased from 0.52 in 1994 to 3.25 in
2002.

The mean annual catfish landings at Jaffarabad
for the period 1994-2003 was 490 t for an effort of
23880 units at catch rate of 21 kg/unit. The landings
after increasing from just 172 t in 1994 to 907 t in
1997 had been indicating downtrend reaching 408 t
in 2003, though the maximum production was
recorded in 2002. Though there were random annual
variations, the catch rate also indicated an almost
identical trend increasing from 6.64 in 1994 to 31.94
kg/unit in 1997. The catch rate per number of hauls
varied from 1.09 kg to 3.49 kg for the respective
years.

The mean annual total catfish production for the
dolnct centers was estimated to be 2436 t, which
formed 13.53 % of the catfish landings in the State.

The production increased from 839 tin 1994 to 6490
t in 2002. The total catfish landings of Gujarat
increased from 10,942 t to 22908 t.

Seasonal trend in production

The maximum landings of catfishes at
Nawabandar were during (Fig. 1) the post monsoon
months of October December during the entire period
of observation. The fishery was very poor during
January-March in most of the years except in 2000
and 2002. The fishery picked up in April -May,
especially from 1998 onwards. However, in the year
1997 highest catfish landings were recorded at
Nawabunder (10461) and also at Jaffarabad (221 t).
The dolnetting operations were restricted during
June-August due to monsoon and the catch realized
was also the minimum during this period.

Species composition

The catfish landings in Gujarat is composed
predominantly of Arius Jussumieri (48%) followed by
A. tenuispinis (17%), A. caelatus (13%),
Osteogeneiosus militaris (9%) and A. thalassinus
(12%) (Fig. 2).

Size distribution

The size distribution of A. dussumieri at

Nawabandar showed that fishes in the size group

between 40 and 79 cm mainly supported the fishery,
with the dominant mode at 50-59 cm.

Length weight relationship

The length weight relationship of A. dussumieri
was calculated following the exponential formula W
=alL’ where W = weight in Kg, L = length in cm and
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Fig. 2. Species composition of Arius sp.

a, b = constants. The following regression equation
represent the length-weight relationship of the
species.

logW =-3.95+ 259 log L
Where, r = 0.81 (p = 0.05), R? = 0.65

The catfish production was the maximum during
the post-monsoon months of October-December,
with the peak landings occurring either in November
or in December in most of the years at all the dolnet
centres. It appears that the catfishes undertake
shoreward migrations for feeding/spawning during
the monsoon and post-monsoon periods and they
are caught by dolnetters during the post-monsoon
months.

The catfish fishery is exploited at Nawabandar,
Rajpara and Jaffarabad near the mouth of the Gulf
of Khambhat along the Saurashtra coast mainly by
mechanized dolnetters and to a lesser extent by gill-

netters. The characteristic reproduction, shoaling and
migration of many species of marine catfishes make
them susceptible to over exploitation. More than 70
- 80% of the landings of T. thalassinus and T.
tenuispinis by trawl nets at various centers along the
southwest and southeast coasts consisted of
juveniles/sub-adults (7-20 cm). Similarly purse seines
caused heavy mortality of gestating males/female-
shoaling spawners of T. tenuispinis, T. dussumieri
and T. serratus along the Karanataka coast in
eighties. These have resulted in the collapse of the
fishery in the southern states. Northern sectors (NE
and NW) remain isolated and the breeding stocks
are not threatened by mass exploitation and hence
continue to contribute to the fishery; moreover the
circulation pattern during the SW and NE monsoon
clearly shows that the monsoon current flow is strong
from 17° N downwards during SW monsoon and in
the North bound NE monsoon, the drift weakens and
partly moves away from the coast with the same
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pattern. Though trawl sector contributes the major
share of the marine fishery sector in Gujarat and
Maharashtra, there are large tracts along the coast
where trawling is impracticable and is not being
conducted as in the Gulf of Khambat. So the breeding
stocks of catfish resources in the dolnet fishing zone

is not threatened by mass commercial exploitation
and the catfish fishery continue to show progressive
increase till now. However, to prove this hypothesis,
further investigation is needed by conducting tagging,
recovery, drift bottle and racial studies of migratory
species.

Efficacy of a formulated pellet feed for grow-out of the
blue swimming crab Portunus pelagicus (Linnaeus, 1758)

Margaret A. M. R., Kandasami D., Kizhakudan J. K., Gandhi A. D. and Leslie V. A.

Madras Research Centre of CMFRI, Chennai

M ethods for seed production of the blue
swimming crab Portunus pelagictts have been
developed at the Mandapam Regional Centre of
CMFRI and grow-out techniques are being
developed. The major constraints observed in the
culture of these crabs are the high rate of cannibalism
and the lack of an appropriate feed to accelerate
growth under controlled conditions. A compounded
pellet feed developed using locally available
ingredients at the Kovalam Field Laboratory,
Research Centre of CMFRI, Chennai, was used in
experimental studies for rearing of the blue swimmer
crabs in larger holding systems.

Feed composition and properties:

The main ingredients of the feed were animal
protein meal-30% (paste shrimp powder 15%; shrimp
head powder-15%, sardine meal-20%. and silver
belly, lizard fishes, flat fishes, trash crabs etc. mixture-
50%), plant source-soya meal-40% and wheat gluten
20%, lipids. mineral and vitamin mix-6% and binders-
4%. The pellets were extruded and si/ed uniformly
into 4.0 cm long and 2 mm diameter. The colour of
the feed was brownish mottled leaf yellow with a
strong flavour. The sinking rates of the pellets were
very good and the binding tests showed that the
pellets remain in shape for 20 minutes after being
broadcast into the rearing system.

Feed Preparation

All the ingredients after sufficient grinding and
sieving were mixed thoroughly using a mixer (only
wheat gluten was made into a paste and then added).
The mixture was then blended properly with the

gluten paste and heated slightly and immediately
extruded by pressing through a manual pelletiser.
The pellets thus prepared were dried in hot air oven
at 60°C and stored in air tight polythene bags.

Rearing system

The crabs were stocked in a square cement tank
(3.5x3.5m) with fluidized bed substrate filter
recirculatory system having a water height of 0.7
metres and filter bed height of 0.25 m. The bed filter
comprised of layers of shells, charcoal, sea sand and
nylon screens. The surface of the filter bed was
provided with enough hide outs (vertical standing
black meshed nylon screens with sinkers on the base
and floats on the top line) and sea sand 2" depth for
the crabs to burrow during day. The water column
above the substrate was maintained at 75 cm. The
tank was housed in a shed with asbestos roofing.
The gap between the roof of the shed and the tank
was covered with suspended opaque FRP sheets
and thereby a dark environment was maintained.
Water was exchanged at the rate of 20-30% daily
and weekly once 70% was replaced.

Water quality

The mechanically graded and sand filtered sea
water was stored in an over head tank and used as
and when required. The following water quality
parameters were maintained throughout: salinity
361 ppt; temperature 27-29°C; pH 8-8.2; dissolved
oxygen 4-5mg/l; ammonia <0.1 ppm; nitrite <0.01
ppm. The pH was maintained using dry lime, zeolite
and sodium carbonate.
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Stocking details

Seventy five crabs were stocked @ 6 no./ sq.m
(floor area). The total biomass at the time of stocking
was 0.828 kg. The sex ratio was 30 males: 45
females. Details of the length and the weight of males
and females are given below.

Harvest details

A total of 45 (60%) crabs (26 males and 19
females), survived at the end of the experiment and
showed good growth rates. A total biomass of 2.597
kg was realized from the experiment. Only four
deaths were recorded initially in the system mainly
due to cannibalism. No disease or stress deaths were
recorded in the system. The sizes recorded at the

CL range CW range Weight . -
(mm) (mm) range (g) time of harvest are given below:
Males 15-34 36-67.5 5.3-23.9 CLrange  CW range Weight
(mm) (mm) range (g)
Females 18-31 35-72 3.8-19.6
Males 41-55 79-110 25-82
The crabs were grown for 60 days.
Females 41-53 84-110 36-73

Feeding and schedules

Feeding was done in the evening hours only
(1700-1900 hrs). The pellet feed was fed at the rate
of 3% of the biomass of nearly 850 g of crab stocked,
gradually increasing the quantity with the growth of
the crabs. Biomass was estimated every fortnight
by collecting all the crabs using small scoop nets.
The daily feed offered ranged from 25 g to 85 g during
the experiment. The total feed consumed was 3.27
kg for the entire culture duration. The weight gain
recorded in spite of the cannibalism was 1.77 kg.
The apparent FCR for the pellets worked out to 1.9:1
(1.9 kg of feed for production of 1 kg of crab).

The survival rate was higher for males than the
females. This is also corroborated by the
observations on the thin shelled females produced
and their much delicate attacking chelipeds
suggesting that the females are more vulnerable at
the time of moulting. Thus the sex ratio is important
for stocking in a pond and a ratio of 1:1 at the stocking
time is ideal for a better survival. The growth rate of
approximately 0.4 mm CL per day recorded is
comparable with the rates observed in the earlier
experiments fed on clam, prawn and egg. If the
cannibalism rates could be reduced by improved
substrate interventions the results would be more
encouraging.

On the seasonal abundance of juvenile threadfin breams from

Mumbai waters

B.B. Chavan, Sujit Sundaram, Paramita Banerjee Sawant and Sushant Mane

Mumbai Research Centre of CMFRI, Mumbai

Avery high catch of juvenile threadfin breams was
observed at New Ferry Wharf, Mumbai in March
2007 by shrimp trawlers. The fishing was at about
60-80m depth to the southwest direction of Mumbai
(off Ratnagiri) and the fishing duration was for a
period of seven days.

On 3" March 2007, 1,680 kg of juveniles of
Nemipterus spp. were landed at New Ferry Wharf,
forming approximately 30% of the estimated day's
catch of threadfin breams. A sample of 180
specimens of the dominant species, Nemipterus

mesoprion weighing 1.99 kg was measured and they
ranged in size between 40-79 mm with a mode at
70-79 mm (Fig 1). The smaller sized fishes ranging
in size between 40-54 mm (Plate 1) were sold as
trash, locally known as kutta and the comparatively
bigger specimens, up to 79 mm (Plate 2) were
auctioned at the landing centre at the rate of Rs. 3-
4/kg. The species composition showed dominance
of Nemipterus mesoprion (68.0%), followed by
Nemipterus japonicus (31.5%) and Nemipterus
delagoae (0.5%).
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Plate 3. Heap of threadfin breams at New Ferry Wharf.

Heavy landings of juveniles, comprising of larger
fishes than the above were observed again on 20"
March 2007 (Plate 3). The catch amounting to 2, 380
kg, formed about 70% of the total estimated day's
catch of threadfin breams. A total of 157 specimens
of the major species, N. mesoprion, weighing 5.2 kg

Plate 1. Juveniles ranging in size between 40-54 mm.
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Fig 2. Monthly catch of threadfin breams at Mumbai
during 2004-2006

were measured and they ranged in size between 60-
149 mm with a prominent mode at 110-119 mm (Fig
1). The catch was auctioned at the landing centre at
the rate of Rs. 8/kg. N. mesoprion (61.0%) formed
the dominant species followed by N. japonicus
(37.5%) and N. delagoae (1.5%).

The total estimated monthly catch of threadfin
breams in March '07 was 186.3t. The entire catch
including adults was transported to Ratnagiri for
processing into a minced paste, known as Surimi,
which forms an important item for export.

The seasonal abundance of threadfin breams
over a period of 3 years from 2004-2006 showed
that the maximum catch was during March-April with
a smaller peak during September-October (Fig 2).
However, occurrence of juveniles of small sizes in
large numbers during the periods of abundance in
the fishery is indeed a matter of great concern. Such
unrestricted exploitation of juveniles could lead to
growth overfishing.
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Growth and production of vertically and horizontally suspended mussel

ropes in estuarine culture

P. Laxmilatha and M. P. Sivadasan
Calicut Research Centre, CMFRI, Calicut

An experiment to compare the growth and
production of vertically and horizontally
suspended mussel ropes was conducted in the
CMFRI Demonstration cum Research Farm in
Chaliyar Estuary, Karuvanthiruthy, Kozhikode.
Approximately 13.5 m of vertically suspended and
24 m of horizontal ropes were set in the farm in
January 2005. The growth in terms of length and
weight was monitored at monthly intervals. The
mussels were harvested on 25.5.05 after 106 days.

90 3 Horizontal Mean Total length 30
80 | == Vertical Mean Total length
Horizontal Mean Total Weight 25
Mean 70 | = Vertical Mean Total Weight Mean
Total o 20 Total
Weight
15 (g
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Fig 1. Growth of vertically and horizontally grown
mussels: Karuvanthurithy, Chaliyar estuary 2005

A total harvest of 587.7 kg shell-on mussels were
obtained of which 249 kg was from vertical and 339
kg from horizontally suspended ropes. The
production per meter rope was 18.4 kg and 14.1 kg
in case of vertically and horizontal suspended ropes
respectively. The average production per metre of
rope was 15.7 kg at the rate of 38 numbers per kg.
The meat constituted 34% of the total weight.

The hydrological conditions at the farm site were:
salinity 28 to 35 ppt, pH 7.3 to 7.5, transparency 40
to 130 cm and dissolved oxygen 2.2 to 4.6 ml/l.

The horizontally suspended mussels registered
marginally better growth (Fig. 1) and production
compared to vertically suspended mussels. However,
statistical analyses showed that there was no
significant difference in growth and production
between vertically and horizontally seeded ropes.
Nevertheless, from the above study it is clear that,
in a large scale commercial production system,
horizontally suspended culture system in estuaries
will yield higher production and economic benefit.

Stock enhancement of sea cucumbers - a solution for the depletion of
natural stocks of Holothuria scabra along Gulf of Mannar

Asha, P. S., M. Rajagopalan and K. Diwakar
Tuticorin Research Centre of CMFRI, Tuticorin

As in many countries of the Indo-Pacific areas,
sea cucumbers form a valuable source of
income for the poor fisherfolk along Gulf of Mannar
and Palk Bay areas of South-east-coast of India. The
dried product from sea cucumbers (families
Stichopodidae and Holothuridae) called beche-de-
mer (trepang or hai-som) has very high export value
in the South East Asian countries as a protein rich
food. Recent findings indicated their potential in the
biomedical research, as they are rich in chondrotin
sulphate and glucosamine and other bioactive

substances with anti-inflammatory and anti-tumor
activities as well as fungicidal properties. Several
commercial products formulated from sea cucumber
extract, like ArthiSea and SeaCuMax (arthritis
medicines, nutritional supplements and Sea Jerky)
have been introduced in the market recently.

Owing to the high demand in international
market and inadequate fishery management
practice, the commercial sea cucumber species have
been over-exploited leading to the extinction of sea
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cucumber populations in several habitats. The
"Convention on International Trade in Endangered
species of Wild Fauna and Flora" (CITES) has
recommended inclusion of sea cucumbers in the list
of endangered animals and cited the reasons as
limited mobility, late sexual maturity, density
depended reproduction, low rates of recruitment and
ease of collections for their overexploitation and
subsequent resource depletion. The workshop held
by FAO on "Advances in sea cucumber Aquaculture
and Management" in China in 2003 had stressed
the challenges in the sustainable management of
sea cucumber fisheries. The releasing of hatchery
produced juveniles of commercial sea cucumber
species to their natural habitat, a process called
restoration, restocking or reseeding is gaining
momentum world wide, as the only way for
replenishing the depleted stock of sea cucumbers.

The Indian beche-de-mer industry is an age old
practice introduced to India by Chinese more than
1000 years back along the South-east-coast of India,
which is mainly dependent on species like Holothuria
scabra, H. spinifera and to a minor extent on
Bohadschia marmorata. Though they are distributed
in Lakshadweep and Andaman and Nicobar Island,

processing is banned in these areas. Like in other
countries, commercial sea cucumber populations are
overexploited along Indian waters too. Considering
the decreased export trend of beche-de-mers from
India, as well as reduction in catch per unit effort of
sea cucumbers fished, the Ministry of Environment,
Government of India has banned both fishery and
export of sea cucumbers from India since July 2001
by listing them under Wild life Protection Act, which
caused severe impact on the livelihood of several
thousands of fishermen populations along Gulf of
Mannar and Palk Bay, who subsist on the fishery of
this species.

Holothuria scabra commonly called 'sand fish'
is one of the most commercially valuable tropical
species of sea cucumber with a wide distribution
throughout Indo-Pacific areas. The 'A’ grade beche-
de-mer processed from 'sand fish' commands one
of the highest price in the international market. Since
the mass production of juvenile H. scabra through
hatchery system has been proved, it is being
considered as an ideal candidate for stock
enhancement programme in many countries. An
Institute project has been carried out for a period of
five years (2002-2007) to develop conservation

Table 1. Trials carried out on larval and juvenile rearing of Holothuria scabra

Spawning Induction Auricularia % No. of sea Constraints
attempt technique larvae settlement ranched
produced juveniles and
mean size
Feb '02 Feed 7,00,000 10% 10000 No. -
(3mm)
Mar '03 Feed 4,00,000 0.5% 145 No. -
(40mm)
Apr '04 Several No spawning - - Spent
agents population
Nov '04 Salinity 3,21,600 8% 1190 -
changes (25mm)
May '05 Feed 50,000 5% - Ciliate
infestation
Dec '05 Egg 4,40,000 5% - among
suspension juveniles
Mar-May 06 Several No spawning - - Skin ulceration
agents among
broodstock
Nov '06 Heat and 800,000 - - Fresh water
cold shock influx and
(£5°C) associated

salinity reduction
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strategies of this species along Gulf of Mannar. Under
this project, several trials were carried out to refine
the current hatchery techniques of the same at TRC
of CMFRI, Tuticorin (Table 1). The technology
advancement in various hatchery steps was achieved
during the said periods, which are briefed here under.

Brood stock collections and management

In the Gulf of Mannar area, sea cucumber fishery
is mainly carried out by trawling and skin diving.
Trawling is done either by non-mechanized country
crafts operated for short distance called Thallumadi
or by mechanized bottom trawlers. Local fishermen
do the diving fishery, depending on water clarity,
which is highly seasonal and fluctuating.

The specimens collected from trawlers are of
inferior quality as they are stressed during the
trawling process. But the specimens from thallumadi
were better. They often developed skin lesion disease
outbreak, which is highly contagious and end up in
mass mortalities. The quality and liveliness of the
specimens collected by skin diving are excellent for
broodstock requirements and never developed any
disease and hence are highly recommended for
hatchery operations.

The brood stock is to be collected prior to the
breeding season. The breeding induction is to be
conducted during the two spawning peaks ie, the
major spawning peak (March-May) and the minor
breeding peak (October - December). The various
trials conducted indicated the significance of a steady
salinity for effective broodstock management, larval
and juvenile rearing during the minor breeding peaks,
because of the north east monsoon season and
associated fresh water influx.

The broodstock collected by skin divers are to
be acclimatized in the hatchery for two weeks by
maintaining them in a continuous system with a 50%
daily exchange of rearing water and feeding them with
Sargassum spp. powder at 0.5g 500 L.

Induced spawning

The brooders are induced to spawn by several
techniques. Addition of compound feed made from
rice bran, Sargassum spp. powder and soya bean
powder (2:1:0.5) at 50-100 g 500L" is found to be
very effective. On three occasions, the dried feed
induced successful spawning among the brooders

(Table. 1). On one occasion, the sudden fluctuation
in salinity induced effective spawning. The egg
suspension from an eviscerated female also induced
spawning successfully on another occasion. Rather
than an exclusive thermal shock, a combination of
cold shock followed by heat shock (+5°C) is found to
be more effective in H. scabra. Since it is difficult to
determine the sex of H. scabra externally, it is
advisable to collect 30-40 specimens of the desired
length and live weight (ranging from 20-30cm and
300-5009g). The optimum broodstock density is
observed to be 15 No. 500L.

Larval rearing

High sperm density is found to affect fertilization.
Various experimental results indicated that stocking
densities of 0.5ml for the eggs, 1 mlI™ for the larvae
and salinity ranging from 33-35ppt are the optimum
hatching and larval rearing conditions. The fertilized
eggs and larvae are to be reared in sterile and filtered
sea water with mild aeration. The appropriate
concentration of feed is important for the successful
larval rearing. The feeding schedule is to be
determined by the larval healthiness. The early
auricularia are to be fed at 2 x 10* cells ml for the
first three days which is slowly raised to 3 x 10* cells
ml~ in the mid stage to 4 x 10* cells mI™ in the later
stage. Though better larval survival is observed when
fed with Isochrysis galbana, the highest growth rate
is noticed when fed with Chaetoceros calcitrans and
hence a mixture of these two (1:1) is recommended
as an ideal feed for the auricularia larvae. The
appearance of the lipid sphere in the later stage is
an indicator of larval viability. By periodic assessment
of larval growth rate, the feeding regime is adjusted
so that the auricularia survival rate is improved to
80-90%. However, feeding is not recommended for
doliolaria larvae and they are to be maintained at 2
mi~ in a flow through system with 200% of water
exchange. The trials indicated that the just hatched
doliolaria have more settlement rate than two or three
days old.

Settlement

The doliolaria are induced to settle by the daily
addition of powdered algae ‘'Algamc' at a
concentration of 0.5g 500L, which act both as an
inducer for the doliolaria to settle and also serve as
a food source for the newly settled pentactulae.
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Experiments indicated that freshly added 'Algamc'
is good for metamorphosis and settlement compared
to preconditioned settlers exposed to 'Algamc'. The
newly settled pentactulae can be fed by Algamac for
one more month by slowly raising the concentration
from 0.5g to 1g 500 . The periodic thinning out of
the pentactulae to reduce the stocking density is
found to improve the growth rate.

Juvenile rearing

One month old juveniles are given Sargassum
spp. extract (<40um) (10L 500L) for one month.
Experiments indicated that juveniles >20mm reared
in sand bed registered higher growth rate than those
reared with same feed in bare tank. When the
juveniles attained an average length of 20mm, a
mixture of Sargassum spp. powder and fine sand in a
proportion of 1:2 was given at 1% of the body weight
of the juveniles (initially < 80, < 200um as the days
progressed). Algamac at 2% level was provided
along with the above feed. The results indicated that
a mixture of Sargassum spp. powder with fine sand
or Sargassum spp. powder with fine coral sand are
suitable for rearing the juveniles of >20mm size. The
maximum growth rate of the juveniles obtained in
another experiment suggested the salinity 30 ppt as
the optimum for juvenile rearing. 50% water
exchange was made daily and the juveniles were
assessed for the growth and survival rate. By
maintaining appropriate stocking densities, periodic
transferring to new tanks along with size-wise

segregation, the juveniles can be reared successfully.
The juveniles are to be maintained in the hatchery,
till they attained the stockable size.

Stock enhancement

The average size recommended for the release
of juveniles to suitable habitat to replenish the wild
population is 20-30mm. A total of 11335 numbers of
juvenile H.scabra having a mean size 23mm,
produced during various spawning trials were sea
ranched around Van Island and Tuticorin Port Guest
House (Table 1).

Conclusion

The continued research effort in the hatchery
operation has refined the existing hatchery
technology for the mass production of the juveniles
of H. scabra. Future research need to be focused
on the present stock structure of H. scabra along
Gulf of Mannar, which is essential to assess the effect
of sea ranching. The effective ways to release the
hatchery produced juvenile sand fish into inshore
habitat has to be studied, so as to get a high
proportion of survival to repopulate the depleted
areas. At the same time, fence enclosures are also
to be tried as a method for recapture and survival
assessment of the sea ranched juveniles in potential
release habitats and also to conduct tank and pond
based experiments to examine the conditions for
scaling up the production.

Marine Fishery Resources of Orissa-An overview

S. Sivakami
Demersal Fisheries Division, CMFRI, Kochi

ntroduction:

Orissa has a coastline of 480 Km which
constitutes about 6% of the coast of India. The state
has 6 maritime districts namely Balasore (80km),
Bhadrak (50km), Kendrapara (68km) Jagatsinghpur
(67km) and Ganjam (60km). According to an estimate
by CMFRI (2007), Orissa has a total of 57 marine
fish landing centres, 641 fishing villages and about
1.21 lakh active fisherfolk who operate mechanised
(3577 numbers), motorized (4719 numbers) and non-

motorized (15444 numbers) fishing crafts. Orissa has
a continental shelf area of 25000 Km? of which 65%
is in the 0-50m depth range (DOF, 1998:61).

Exploratory surveys carried out along the north-
east coast of India indicated that Orissa (Lat. 17.75°N
to 22.5°N; Long. 81.5° to 87.6°E) is the most
productive State in terms of bottom trawl fishery
resources followed by Andhra Pradesh and West
Bengal. Even though the marine fishery potential of
Orissa is studied earlier by several exploratory
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surveys, similar attempts on the diversity of marine
fishes exploited commercially is seldom made. This
paper focuses on the catch trend of marine fisheries
of Orissa with special emphasis on the gear-wise
and resource-wise landings during 2005 and 2006
based on the data collected by Fishery Resources
Assessment Division of CMFRI, Kochi and analysed
through an Inhouse Research Project entitled
“Appraisal of Marine Fisheries of Orissa”.

Exploitation (Fig. 1)

The marine fish landings in Orissa during 1975
to 2006 indicated an increasing trend from 16804 t
during 1975 to 101500 t during 2005, with peaks
during 1990 (64736 t), 1993 (62281 t), 2000 (84622
t) and 2005 (101500t). The landings of Orissa formed
1.18% of the all India marine landings during 1975
to 4.42% during 2005, the average being 2.6%.
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Fig 2. Marine fish landings off Orissa & its % in All India
marine landings during 1975 to 2006

Fishery during 2005 & 2006: With a view to know
the recent trend in landings, the catch and effort data
during 2005 and 2006 were studied in detail.

Effort expended during 2005 & 2006: A total of 19
types of gears were operated off Orissa which can
be categorized into mechanized, motorized and non-
motorized gears. Particulars regarding unit effort and
Actual Fishing Hours (AFH) expended off Orissa
during 2005 and 2006 are presented in Table 1.

During 2005, a total of 0.69 lakhs mechanized
units (11.62%) were operated followed by 2.80 lakh
units of motorized gears (47.43%) and 2.42 lakh units
of non motorized units (40.95%). The total units
expended amounted to 5.91 lakhs units.

During 2006, mechanized, motorized and non-
motorized gears operated were 0.56 lakhs (10.2%),
2.95 lakhs (54%) and 1.98 lakhs units (36%)
respectively; the total effort input being 5.49 lakh
units.

Effort in AFH: During 2005, the mechanized gears
expended an effort of 18.03 lakhs h (52%) followed
by 8.96 lakhs h by motorized gears (26%) and 8.03
lakhs h by non-motorised gears (23%).

During 2006, the mechanized gears had put in
an effort of 13.98 lakhs h (45%), while motorized
gears expended 10.34 lakhs h (33.3%). The effort
expended by non-motorised gears was 6.71 lakhs h
(22%). The total fishing hours expended during 2005
& 2006 amounted to 35 lakhs and 31 lakhs
respectively.

It may be noticed that the total effort both in units
and AFH expended is more during 2005 than 2006.
However, among the different groups of gears,
motorized gears were found to have putin more effort
in units while mechanized gears had expended more
fishing hours during both the years which may be
attributed to the operation of multiday trawlers by
mechanized units.

Fishery during 2005 & 2006: Particulars regarding
the landings of various resources off Orissa by different
crafts and gears for the years 2005 and 2006 are given
in Table 2.

During 2005, pelagic fishes contributed to a total
of 43791 t (43%), while demersal fishes formed
38750 t (38%). Crustacean resources brought a
landing of 17293t (17%) while molluscs 1194 t (1.2%)

Table 1: Effort (units & AFH in Lakhs) expended off Orissa during 2005 & 2006

Crafts/Years Effort (Units) Effort (*AFH)
2005 2005 2006
Total % Total % Total % Total %
Mechanised 0.69 11.62 0.56 10.18 18.03 51.48 13.98 45.05
Motorised 2.80 47.43 2.95 53.68 8.96 25.58 10.34 33.33
Non-motorised 2.42 40.95 1.98 36.14 8.03 22.93 6.71 21.61
Total 5.91 5.49 35.03 31.02

*Actual Fishing Hours
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Table 2: Gearwise landings (t) of major resources off Orissa during 2005 & 2006

Resources/Years 2005 2006

Mechanised ~ Motorised ~ Non- Total Mechanised ~ Motorised ~ Non- Total

motorised ~ Catch () % Motorised ~ Catch () %

Pelagic fishes 23498 14566 5727 43791 43 24844 10948 5289 41081 45.86
Demersal fishes 29795 7633 1322 38750 38 24496 7292 2229 34017 37.97
Crustaceans 16257 284 752 17293 17 11939 903 254 13096 14.62
Molluscs 1173 11 10 1194 1.2 507 3 2 512 0.57
Miscellaneous 253 114 105 472 05 579 149 152 880 0.98
Total 70976 22608 7916 101500 62365 19295 7926 89586
% 69.93 22.27 7.80 68.98 23.91 6.13

and miscellaneous items 472 t (0.47%) contributing
to the rest of the catches. The total catch amounted
to 101500 t.

During 2006, the total catch of 89586 t was
contributed by the pelagic fishes (41081t.; 45.86%),
demersal fishes (34017t; 38%), crustaceans (13096
t; 14.62%), molluscs (512 t;0.57%) and
miscellaneous items (880 t; 1%).

During 2005, pelagic fishes were contributed
maximum by mechanized gears (23498 t) followed
by motorized gears (14566 t) and non-motorized
gears (5727 t).

Demersal fishes landed were also maximum in
mechanized gears (29795 t) followed by motorized
gears (7633 t) and non-motorised gears (1322 t).

Crustacean resources were landed the
maximum in mechanized gears (16257 t) followed
by non-motorized gears (752 t) and motorized gears
(284 1).

Molluscan resources also were landed more by
mechanized gears (1173t) with lesser representation
in motorized gears and non-motorised gears.

During 2006 also, all the resources were landed
more by mechanized gears followed by motorized
and non motorized gears (Table 2).

Resource-wise landings:

Average percentage composition of pelagic,
demersal and crustacean resources landed during
2005 & 2006 are depicted in Table 3.

Among pelagic fishes, other clupeids (13.47%),
carangids (20.58%) and ribbon fishes (19.54%), were
the major resources landed followed by Stolephorus
spp., (6.6%), Setipinna spp. (5.71%), Indian mackerel

Table 3: Percentage composition of major resources off
Orissa during 2005 & 2006 (Average)

Resources Average  Resources Average
Pelagics % Demersals %
Other Sardines  9.23 Elasmobranchs ~ 3.92
Hilsa Shad 241 Catfishes 16.05
Coilia spp. 3.39 Eels 3.44
Setipinna spp. 5.71 Lizard fish 2.34
Stolephorus spp. 6.61 Perches 3.14
Other Clupeids  13.47 Silverbellies 5.36
Bombay duck 3.12 Goatfishes 4.66
Half beaks &

Full beaks 1.77 Croakers 35.06
Ribbon fishes 19.54 Pomfrets 17.10
Carangids 20.58 Flatfishes 4.22
Indian Mackeral 6.64 Others 4.69
Seer fishes 5.19

Others 2.37

Crustaceans Molluscs

Penaeid prawns  78.20 Cepalopods 100
Non penaeid

prawns 11.64

Lobsters 0.31

Crabs 9.25

Stomatopods 0.61

(6.64%), seer fishes (5.2%) and other sardines
(9.23%).

Among demersals, croakers (35%), pomfrets
(17%), catfishes (16%), silver bellies (5.36%), goat
fishes (4.66%) and flat fishes (4.22%) were the major
groups landed.

Among crustaceans, penaeid prawns (78.2%),
non penaeid prawns (11.64%) and crabs (9.25%)
were the major groups landed. Molluscs were
represented by cephalopods alone.

Major species landed: Among pelagic fishes, lesser
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sardines were represented more by Sardinella
gibbosa, S. fimbriata and S. brachysoma. Major
carangids represented in the landings were
Megalaspis cordyla, Caranx ignobilis, C.
malabaricus, Decapterus russelli, D. macrosoma and
Selar crumenophthalmus. Major ribbon fish species
landed were Trichiurus lepturus, Lepturacanthus
savala, Eupleurogrammus intermedius and E.
muticus.

Among demersal fishes, catfishes were
represented by species such as Tachysurus
thalassinus, T. tenuispinis and T. jella, while the
dominant croakers landed were Otolithoides
biauritus, Protonibea diacanthus, Johnius carutta,
Otolithus argenteus and O. ruber.
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Among crustaceans, penaeid prawns were
represented by Parapenaeopsis stylifera,
Metapenaeus dobsoni, M. monoceros, M. affinis,
Solenocera crassicornis, S. choprai, S. indica, S.
hextii and Fenneropenaeus indicus. Molluscan
resources were chiefly represented by cephalopods.

Seasonal abundance: Average catch rate (kg/h) of
dominant groups of various resources landed during
2005 and 2006 in mechanized trawlers and gill
netters is depicted in Fig. 2a-f.

Ribbon fishes (Fig. 2a): Ribbon fishes were
landed more during January and March and during
November and December in mechanized trawlers,
while in motorized gears, peak landings was mainly
during November/December and January.
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Fig 2 a-f. Seasonal abundance of major marine fishery resources off Orissa by mechanised and motorised gears during
2005 and 2006 (Average)
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Carangids (Fig. 2b): Catch rates were more in
motorised gears than in mechanized gears and the
peak landings being brought during March, August
and October-December. In mechanized gears, peak
catch rates were realized during February, July and
November / December.

Croakers (Fig. 2c): Mechanised gears brought
good catch rates and the peak season being March
and from August to December. In motorised gears,
peak catch rates were realized during January,
March, June and August.

Catfishes (Fig. 2d): This group also was landed
more by motorized gears with peaks during January,
March, June, August, October and December.
However, mechanized trawlers brought higher catch
rates during November.

Pomfrets (Fig. 2e): Promfrets also were landed
more in motorized gears with peaks during March,
May and October. In mechanized trawlers, catch
rates were generally low with peak during August.

Penaeid prawns (Fig. 2f): Penaeid pawns were
landed more in mechanized trawlers with peak during
January, April, June and October-December. In
motorized gill netters, catch rates were negligible.

In general, it may by seen that peak landings
were brought during the 4th quarter (October-
December) followed by 1st quarter (January-March)
which may be attributed to the increased zooplankton
production during these months which in turn are
influenced by the prominent north-east monsoon and
the resultant fresh water influx bringing high nutrient
load into the coastal waters.
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