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into two dosages and fed at 0900 h (40%) and at 1600
h (60%). The significant finding from this experiment
is that substitution of FM upto 40% with FSBM in the
diet for P. monodon had significantly (P<0.05) improved
the growth performance of juvenile tiger shrimp and that
fishmeal replacement up to 60% did not affect the shrimp
growth or survival. However, fishmeal replacement by
FSBM at levels exceeding 60% resulted in reduced
performance (Table-1).

Feeding Trial II (42 days)

Four experimental diets @ 38.5% crude protein
were formulated by incorporating BFI at 5, 15, 25
and 35%, designated as F1, F2, F3 and F4 respectively
by replacing fishmeal in the same proportion. A diet
with 35% fishmeal devoid of BFI served as the control

Table 1: Growth response and feed utilization efficiency of shrimp fed with diets containing various replacement levels of
fishmeal by FSMB for 50 days

Index Diets and Percentage Replacement of f fishmeal

Control 20 40 60 80 100

Mean wt. gain (g) 0.77 ± 0.14 0.82 ± 0.23 1.14 ± 0.3 0.62 ± 0.16 0.53 ±0.14 0.46 ±0.06

SGR (%D-1) 1.53 1.22 2.12 1.06 0.86 0.73

FCR 1.75 1.58 1.55 1.89 2.42 2.46
PER 1.63 1.43 1.44 1.27 1.25 1.15

Apparent protein digestibility 76.48 81.13 81.30 79.20 79.26 74.35

ANPU 10.43 11.23 17.43 10.77 9.48 8.66
Apparent fat digestibility 92.16 94.90 93.80 90.10 87.19 86.32

ADMD 49.47 53.76 57 56.80 57.695 55.29

SGR-Specific Growth Rate; FCR-Feed Conversion Ratio; PER-Protein Efficiency Ratio; ANPU-Apparent Net Protein
Utilization; ADMD-Apparent Dry Matter Digestibility

Table 2: Results of the 42 day feeding trial using BFI incorporated diets

Index CF F1 F2 F3 F4

Mean wt. gain (g) 0.15 0.19 0.51 0.57 0.63

Feed conversion ratio 3.30 3.04 1.75 1.59 1.58

Protein efficiency ratio 0.78 0.91 1.55 1.68 1.71

Apparent protein digestibility 57.68 72.49 76.90 83.54 86.50

Apparent protein utilization 10.29 12.12 21.17 24.06 25.65

Apparent fat digestibility 79.31 85.62 90.23 91.08 94.55

(CF). The feeding trials were conducted in 50 L circular
perspex tanks containing 35 L of 15ppt water. Each
treatment consisted of three replicate groups of
P.monodon post larvae (10 shrimp per tank; mean
weight: 30 ± 0.09mg) along with the control groups,
maintained in a closed system with continuous
aeration. The shrimp post larval groups fed diet F4,
with 100% fishmeal substitution using BFI, exhibited
the maximum weight gain (0.63 ± 0.03g), which was
significantly higher (P<0.05) than those fed with other
diets as well as the control, the best FCR (1.58), PER
(1.71), apparent protein and fat digestibility (86.50 and
94.55 respectively (Table-2)). The improved performance
of diets incorporated with BFI suggests the significance
of bacterial enrichment of nutrients to easily available
forms by SSF through the production of enzymes.

The colourful seafans have been objects of attraction
to man and because of aesthetic reasons these
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animals have been collected all over the world. The
discovery of prostaglandins in gorgonids and their
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Fig. 1. Subergorgia suberosa Fig. 2. Plexauroides praelonga

Fig. 3. Echinomuricea indica

Table 1. Distribution of gorgonids in different centres

Sl. Species/ Nallath- Keela- Pamban Kundugal Krusadai Dhanush- Sangumal Ramesw- Karayoor
No. Centres with location anni karai Island kodi aram

N09° N09° N09° N09° N09° N09° N09° N09° 16.87´ N09°
6.61´ 13.66´ 16.99´ 15.49´ 15.05´ 12.00´ 17.69´ E79° 18.91´ 16.55´
E78° E78° E79° E79° E79° E79° E79° E79°

35.13´ 47.17´ 12.65´ 13.29´ 12.80´ 22.81´ 19.61´ 19.00´

1 Subergorgia suberosa + – – + + – + + +

2 Plexauroides praelonga – + – – – – – – –

3 Echinomuricea indica + + + + – + – – –

4 Echinogorgia reticulata – + – – – – – –

5 Echinogorgia complexa – + – – – – – – –

6 Heterogorgia flabellum + – – – – – – – –

7 Leptogorgia australiensis – + – + – – – – +

8 Juncella juncea + – – – + – – + –

9 Gorgonella umbraculum – + – – – – – – –

Fig. 4. Echinogorgia reticulata
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Fig. 5. Echinogorgia complexa Fig. 6. Heterogorgia flabellum

Fig. 7. Leptogorgia australiensis Fig. 8. Juncella juncea

Fig. 9. Georgonella umbraculum

use in drug manufacturing industry have led to the
detailed study on this resource in Gulf of Mannar by
CMFRI during 1980-'87. Subsequently, several
samples collected during FORV Sagar Sampada
cruises were also studied.

Realising the necessity to conserve, the fishing
of this resource from this area is banned since July
2001. Hence, to understand the availability of this
resource, an underwater survey was undertaken with
the help of a diver during 2006-07. Nallathanni, Krusadai,
Poomarichan, Pullivasal, Manauli and Manauli putty
islands in Gulf of Mannar Biosphere Reserve and the
reef areas between Thonithurai and Mandapam and
near Rameswaram in Palk Bay were surveyed. Apart
from this, the specimens were also collected from the
incidental catches brought by the fishing boats at
landing centres at Keelakarai, Pamban, Kundugal and
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On the occurrence of juveniles of striped bonito Sarda orientalis
(Temminck and Schlegel, 1842) along Chennai coast

Tuna being a major migratory pelagic fishery

resource in tropical and subtropical regions of the

world's seas, their movements are controlled mainly

by ever changing oceanic environment. They are

exploited mainly by hooks & line, mechanised gillnets

and trawlnets in India and are rarely caught in other

gears with small mesh size operated by traditional

crafts.

Usually adults of Euthynnus affinis, Auxis

thazard, Katsuwonus pelamis, Thunnus albacares and

T. tonggol are landed by mechanised gillnet, hooks &

line and trawlnet and the juveniles of striped bonito

Sarda orientalis are caught rarely by indigenous gears

operated by fiber-glass boats and kattumarams. The

occurrence of young-ones of S.orientalis were observed

for the first time in the landings of indigenous gillnets

with small mesh size such are Kavalavalai (20mm),

Pannuvalai (25mm), Thattakavalavalai (30mm),

Kolavalai (10mm), and Edavalai (20-60mm) operateed

along the Chennai coast. When these indigenous

gears are observed to land fishes shown in Table 1,

the juveniles of S. orientalis were also landed during

August-October, 2006 at Arangankuppam, Kasimedu

on the northern side of Chennai, Chinnaneelankarai

and Chinnandikuppan along the southern side of

Chennai as shown in Table 2.

Juveniles of S.orientalis, locally called as

Vellrasura in Tamil, occurred from second week of

August 2006 to second week of October 2006. An

estimated total catch of 54.9 t were landed during

August (2.9 t), September (41.6 t) and October (10.3

t) 2006 respectively. Arangankuppam and Kasimedu

alone landed 47.3 t (86.2%) where different types of

gears were operated. Whereas, at Chinnandikuppam

Table 1. Name of different indigenous gears, which landed the juveniles of S.orientalis along with other catches

Name of Gears Type of Gears Main fishery

Kavalavalai Gillnet Lesser sardines, Thryssa, Mackerel, Caranx,

Pannuvalai   " Goat fish, Caranx, Cypselurus sp.,

Thattakavalavalai Cynoglassus, Oil sardines, Mullet and

Kolavalai Juveniles of S. orientalis

Nakkuvalai

Edavalai Bag net

On the occurrence of juveniles of Sarda orientalis
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Dhanushkodi in Gulf of Mannar Biosphere Reserve and
those from Rameswaram, Karayoor and Sangumal
from Palk Bay were also examined.

During this study, nine species of gorgonids were
collected from different centres. They are: Subergorgia
suberosa, Plexauroides praelonga, Echinomuricea
indica, Echinogorgia reticulata, E. complexa,
Heterogorgia flabellum, Leptogorgia australiensis,
Juncella juncea and Gorgonella umbraculum (Figs. 1-
9). These nine species belong to eight genera, five
families, two suborders under the order Gorgonacea.

From the Table, it is clear that Subergorgia
suberosa is available in majority of centres. While
surveying with a skin diver in Poomarichan,
Pullivasal, Manauli putty and Manauli islands in Gulf
of Mannar Biosphere Reserve and in the coral reefs
between Thonithurai and Mandapam in Palk Bay,
Gorgonids were not observed in shallow waters of
3-5 m depth. So, more investigations in deeper areas
with the help of Scuba divers are required to arrive
at reliable conclusions on the availability and
quantification of the gorgonid resources.




