Coastal Fishery Resources of India
« Conservation and Sustainable Utilisation




Coastal Fishery Resources of India: Conservation and Sustainable Utilisation

Proceedings of the National Seminar on Conservation and Sustainability of Coastal
Living Resources of India, 1-3 December 2009, Cochin

Organised by
Society of Fisheries Technologists (India), Cochin
and
Centre for Ocean and Environmental Studies, New Delhi

In association with

Ministry of Earth Sciences (New Delhi)

Central Marine Fisheries Research Institute (Cochin)
National Institute of Oceanography (Goa) and
Central Institute of Fisheries Technology (Cochin)

@ 2010, Society of Fisheries Technologists (India), Cochin
All rights reserved. No part of this publication may be reproduced in any form or by
any means, without the prior written permission of the publishers.

ISBN: 978-81-901038-7-9

Published by

Society of Fisheries Technologists (India)
P.O. Matsyapuri, CIFT Junction, Cochin - 682 029, India

URL : www.fishtech.org Telegram : FISHTECH / MATSYAOUDYOGIKI
Phone : 91 (0)484-2666845 E-mail : cift@ciftmail.org

Fax : 91 (0)484-2668212 enk_ciftaris@sancharnet.in
Citation:

Rao, G.S. (2010) Current status and prospects of fishery resources of the Indian
continental shelf, In: Coastal Fishery Resources of India: Conservation and Sustainable
Utilisation (Meenakumari, B., Boopendranath, M.R., Edwin, L., Sankar, T.V., Gopal, N.
and Ninan, G., Eds.), p. 1-13, Society of Fisheries Technologists (India), Cochin

Cover design: Vineethkumar, P., CIFT, Cochin

Printed at PAICO, Cochin -682 035, India



Coastal Fishery Resources of India
Conservation and Sustainable Utilisation

Editors

B. Meenakumari
M.R. Boopendranath
Leela Edwin
T.V. Sankar
Nikita Gopal
George Ninan

Society of Fisheries Technologists (India)
P.O. Matsyapuri, CIFT Junction, Cochin - 682 029, India

CIFT LIBRARY =hio

UK

011953



Evaluation of Square Mesh Codends
for Bycatch Reduction in Demersal
~ Trawling, off Andhra Pradesh, India
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Introduction
L' Due to poor selectivity of commercial trawls, large quantities of fish
are discarded in the sea. Impact of codend mesh size on trawl fishery
has been studied by Rajeswari et al. (1998). The discards often consist
of juveniles of commercially important species, which may impact on the
yields of commercial species. Mesh size regulations for trawl gears aim
|.it:éi»-‘r:educe fishing mortality by allowing small sized fishes and juveniles
{0 escape. The shape of the mesh affects the selectivity of codend. The
mesh lumen of the diamond mesh closes up under tension during towing
operation and prevent escapement of fish. In the square mesh codends,
the mesh will remain open and facilitate escapement of juveniles small
szied fishes (Robertson, 1983; Robertson and Ferrow, 1988; Robertson
and Stewart, 1988; Kunjipalu et al., 1994, Varghese et al., 1996; Prakash
et al, 2008). Selectivity information is an important tool for fishery
‘managers for regulating the mesh sizes to determine the minimum mesh
sizes of target fish species.

Ribbonfishes are widely distributed throughout tropical and temperate
waters. It forms a major component of trawl catches from Visakhapatnam
coast. The large head cutlassfish, Trichiurus lepturus (Linnaeus,1758) form
the major component of the ribbonfish catches along Visakhapatnam
coast, while savala hairtail, Lepturacanthus savala (Cuvier,1829) and other
species of ribbonfishes occur occasionally. The total landings of
ribbonfishes in the country was about 1,11,000 tonnes in 1992 which
constituted 4.8% of the total marine fish production and 9.3% of the pelagic
resources exploited during that year (Reuben et al.,, 1997). T. lepturus is
caught by commercial trawlers using demersal trawls and drift gill nets.
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Large quantities of juveniles of these species are landed by trawlers. |t
has a good market value in fresh and dry product forms.

Material and Methods

Square mesh codends of 30 mm, 40 mm and 50 mm were fabricated
out of 1 mm dia polyethylene (PE) netting. The experiments were carried
out onboard research vessel CIFTECH-I (15.56m L_,; 122 hp) in commercial
fishing grounds off Visakhapatnam coast (17°40'-17°42’ |at.; 83°21"-83°30’
long.), between 40 and 50 m. A 26 m multi seam demersal trawl fitted
with experimental square mesh codends were used and overall
performance of the codends during the experimental tows were evaluated.
The covered codend method was used to assess the selectivity of the
codends (Pope et al., 1975; Sparre., et al, 1989). Small mesh cover
of 20 mm PE netting greater than 1.5 times the size of codend was
used for the experiments. Forty hauls of one hour duration were taken
and the towing speed was maintained at 2.3-2.5 kn. The quantity and
size of the fishes retained in the square mesh codend and excluded were
recorded.

The logistic model commonly used to describe trawl selectivity ogive
(Sparre et al., 1989) was used in the study.

S, = 1/ 1+ exp (§,-S,L)
where S, is the function of the ogive defining for each length L, the fraction
of fish retained in the codend. S, and S, are constants determined by linear

least square estimation for each species.

L,.. L, L, selection range, selection factor and selection ratio were

calculated as below:
L, = (8/5),
L, =(S-n3) /S,
L,=(S+In3)/8S,
Selection range = L L,
Selection factor = L, /Mesh size

Selection ratio = Selection range / mesh size
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Results and Discussion

Percentage of exclusion and retention in respect of total and group-
‘wise bycatch from 30 mm, 40 mm and 50 mm square mesh codends
is given in Fig. 1 and 2. About 10% of the total catch which has entered
the codend was excluded from 30 mm square mesh codend, 24% from
40 mm codend and 37% from the 50 mm codend.

120

B % Excluded
® % Retained

100 4

80 4
2 60 1
40 4

20 4

0 4

30 mm 40 mm 50 mm

Mesh size

Fig. 1. Retained and excluded catches (%) from 30 mm, 40 mm and 50 mm square
mesh codends

In 50 mm mesh square mesh codend, more than 80% of the sardines
and anchovies and nearly 70% of the goatfishes were excluded. Silver
bellies, ribbonfishes and carangids were excluded at levels between 55
and 57% and sciaenids, Thryssa spp., squids, barracudas, Lactarius sp.,
Saurida spp., nemipterids and poynemids at levels between 20 and 47%.
In the case 40 mm codend, exclusion rates for different species varied
from 9 to 49%. In the case of 30 mm square mesh codend, while bycatch
exclusion ranged from 31% for anchovies and 1% for ribbonfishes, species
such as Lactarius sp. polynemids, sciaenids and Saurida spp. Were not
excluded.

The length frequencies of Trichiurus lepturus retained and excluded
from 40 mm square mesh cod end is given in Fig. 3. The selectivity curve
of T. lepturus with 40mm square mesh codend is given in Fig. 4 and
selectivity parameters are given Table 1. The L, L, and L values in
‘respect of T. lepturus for 40 mm codend were 30.75, 36.2 and 41.65,
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Fig. 2: Species group-wise exclusion rates (%) from 30 mm, 40 mm and 50 mm
square mesh codends

respectively. The selection range and selection factor were 10.9 and 9.05,
respectively. The length frequencies of T. lepturus retained and excluded
from 50 mm square mesh cod end is given in Fig 5. Selectivity curves
of T. lepturus with 50 mm square mesh codend is given in Fig. 6 and
selectivity parameters are presented in Table 1. The L,, L and L, for
50 mm codend in respect of T. lepturus were 33.51, 40.71 and 47.91 cm,
respectively. The selection range and selection factor were 14.4 cm and
8.14, respectively.

The length frequencies of Leputracanthus savala retained and
excluded from 40 mm square mesh codend is given in Fig 7. The selectivity
curve of L. savala with 40 mm is given in Fig 6 and selectivity parameters
are given in Table 1. The L,, L, and L. values in respect of 40 mm
for L. savala were 27.21, 35 and 42.78 cm, respectively. The selection
range and selection factor was 15.57 cm and 8.75 respectively. The length
frequencies of L. savala retained and excluded from 50 mm square mesh
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Fig. 3: The length frequencies of Trichiurus lepturus retained and excluded from
40 mm square mesh cod end
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Fig. 4: Selectivity curve of T. lepturus in respect of 40 mm square mesh codend

are given in Fig. 8. The selectivity curve of L. savala with 50 mm are
given in Fig. 8 and selectivity parameters are given in Table 1. S .
and L. values in respect of 50 mm for L. savala were 34.36, 36.73 and
- 39.1 respectively. The selection range and selection factor were 4.74 cm
and 7.34, respectively.
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Table 1: Selectivity parameters of 40 and 50 mm square mesh codends for
Trichiurus lepturus aand Lepufracanthus savala

40 mm 50 mm
square mesh square mesh
Trichiurs lepturus
Lss, cm 30.75 33.51
Lsg, €M 36.2 40.71
Lzs, CM 41.65 47 .91
Selection range, cm 10.9 14.4
Selection factor 9.05 8.14
Lepturacanthus savala
Lss, cm 2721 34.36
Lso, cM 35.00 36.73
Lss, cm 32.78 39.10
Selection range, cm 15.57 4.74
Selection factor 8.75 7.34
250
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Fig. 5: The length frequencies of Trichiurus lepturus retained and excluded from
50 mm square mesh cod end
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7: The length frequencies of Leputracanthus savala retained and excluded from
40 mm square mesh cod end

The size at first maturity of Trichiurus lepturus have been reported
.5 cm (Reuben et al, 1997.) It attains maximum size of 120 cm.
optimum mesh size estimated for Trichiurus lepturus, based on
vity experiments using 40 and 50 mm square mesh codends are
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Fig. 8: Selectivity curve of Leputracanthus savala in respect of 40 mm square mesh
codend
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Fig. 9: The length frequencies of Leputracanthus savala retained and excluded from
50 mm square mesh cod end

47 mm and 52 mm, respectively. Gupta (1967), based on the decline
in condition factor, indicated that Leputracanthus savala attains maturity
at 41 cm length and has a maximum length of 100 cm The optimum mesh
size estimated for L. savala based on selectivity experiments using 40
and 50 mm codends work out to be 47 mm and 56 mm, respectively.
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Fig. 10: Selectivity curve of Leputracanthus savala in respect of 50 mm square mesh
codend

The results on the selectivity characteristics of three square mesh
codends, demonstrate that 30 mm codend is less selective than 40 mm
and 50 mm codends. Kunjipalu ef al. (1989) reported that percentage
retention of small sized fishes by square mesh was lower compared to
conventional diamond mesh. Pillai et al. (1996) stated that percentage
escapement of smaller size groups of Nemipterus sp., Decapterus sp.,
Priacanthus sp. and Saurida sp. were high in 40 mm and 50 mm square
mesh codends. Selectivity experiments using square mesh codends have
indicated Dbetter selectivity for many species (Robertson, 1983;
Boopendranath and Pravin, 2005; Prakash et al., 2008).

Conclusion

The mesh size of the codend predominantly determines the selectivity
of trawl gear in respect of trawl caught resources. The present study
shows that the 40 mm and 50 mm square mesh codends have better
selective characteristics than 30 mm square mesh codend, with respect
1o several resource groups caught by trawling off Andhra Pradesh. Based
on the results of selectivity experiments, a mesh size not less than 47
‘mm seems to be appropriate for protection of the juveniles and sustainable
harvesting of large head cutlassfish and savala hairtail resources.

349



Coastal Fishery Resources of India - Conservation and Sustainable Utilisation

The authors are thankful to the Dr. B. Meenakumari, former Director, CIFT for
her constant encouragement in carrying out the work. Thanks are also due to Dr
M.R. Boopendranath, Principal Scientist, CIFT for his valuable suggestions. The
assistance rendered by Technical Officers and crew members of Research Vessel
CIFTECH-| are gratefully acknowledged.

References

Boopendranath, M.R. and Pravin, P.(2005) Selectivity of trawls, Fish. Technol. 42(1):
1-10

Gupta, M.V. (1967) Studies on the taxonomy, biology and fishery of ribbon fishes
(Trichiuridae) of the Hooghly estuarine system. 2. Biology of Trichiurus savala
Cuvier. Proc. Zool. Soc, Calcutta 20:153-170

Kunjipalu, K.K., Varghese, M.D. and Nair, A.K.K. (1994) Studies on square mesh
codend in trawls — Il Observations with 30 mm mesh size, Fish. Technol.
31(2): 112-117

Pillai, N.S, Varghese, M.D., Abbas, M.S. and lyer, H.K. (1996) Advantages of square
mesh codend on the conservation of demersal fisheries in Indian EEZ, In:
Proc. Second Workshop on Scientific Results of FORV Sagar Sampada
(Pllai, V.K., Abidi, S.A.H., Ravindranathan, V. and Agadi, V.V., Eds.), p. 483-
489, Department of Ocean Development, New Delhi

Pillai, N.S., Varghese, M.D. and Mathai, T.J. (1998) Performance evaluation of
different selective devices for the reduction of bycatch in shrimp, In: Large
Marine Ecosystems: Exploration and Exploitation for Sustainable Development
and Conservation of Fish Stocks (Somavamshi, V.S., Ed.), p. 569-576,
Fishery Survey of India, Mumbai

Pope, J. A., Margetts, A.R., Haley, J.M. and Akyuz, E.F. (1975) Manual of Methods
for Stock Assessment Part 3: Selectivity of Fishing Gear, FAQ. Fish. Tech.
Rep. No. 41, rev 1

Prakash, R.R., Rajeswari, G. and Sreedhar, U. (2008) Size selectivity of 40 mm
square mesh codend with respect to yellow striped goatfish, Upeneus
vittatus (Forsskal,1775) and Orangefin ponyfish, Leiognathus bindus
(Valenciennes,1835), Fish.Technol. 45(1): 29-34

Rajeswari, G., Sreedhar, U., Rama Rao, S.V.S and Narayanappa, G. (1998) Impact
of codend mesh size for trawl fishery, Proc. Symp on Advances and Priorities
in Fisheries Technology, p. 165-169, SOFTI, Cochin

Reuben, S K. Vijayakumaran, K., Achayya, P.and Prabhakar, R.V.D. (1997) Biology
and exploitation of Trichiurus lepturus Linnaeus from Visakhapatnam waters.
_Indian J. Fish. 44(2): 101-110

Robertson J.H.B and Ferrow R.S.T. (1988) Mesh size selection within codend of
trawls - The effect of narrowing the codend and shortening the extension,
Scot. Fish. Res. Report No 34

350




ation of Square Mesh Codends for Bycatch Reduction in Demersal Trawling, off Andhra Pradesh, India

:isond_ J.H.B. (1983) Square mesh codend selectivity experiments on whiting
(Merlangius merlangus L.) and haddock (Melanogrammus aeglefinus L.),
International Council for Exploration of the Sea, CM 1983/B:25: 13 p.

ertson, J.H.W. and Stewart, PA.M. (1988) A comparison of size selection of

haddock and whiting by square and diamond mesh codends, J. Cons. int.
Explor. Mer. 44: 148-161

, P., Ursin, E. and Venema, S.C. (1989) Introduction to tropical fish stock
assessment., FAO Fish. Tech. Pap. 306/1: 337 p.

jhese, M.D., Kunjipalu, K.K. and Nair, A.K.K. (1996) Studies on square mesh
codend in trawls — Il Observations with 20 mm mesh size, Fish. Technol.
33(2): 96-100

351




