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Introduction

» Major concern on bycatch and discards
from trawlers in global fisheries

> Non-target (40%)fishery groups play crucial
roles in ecosystems

»Stomatopods -mantis shrimps, squilla-major
discards-carnivorous and predators

» Works regarding their ecological niche is nil

» Ecosystems are balanced by nature-each
component role in the sustenance of others
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Shrimp trawler
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Fate of discards




L=
Q
'
(4]
(&)

igina
8-11 November 2010

Or

Antony P.J., S. Ajmal Khan and B. Madhusoodana Kurup
ECOSYSTEMS 2010, Anchorage, Alaska, USA




8-11 November 2010

Antony P.J., S. Ajmal Khan and B. Madhusoodana Kurup
ECOSYSTEMS 2010, Anchorage, Alaska, USA

b
=
o

©
Q

=
@)
(7))
N
Q.
>
@)
S
(®))

e
Q
(®))
-
©

wied
|
Q

-
©

L
(&)

i)
©
O
>

m




Onboard discarding

of non-edible biota and
low value ground fishes &
juveniles of commercially
important fishes after e
segregating the Target catch [ &
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Discarded stomatopods impact
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Objectives

 Model a marine trophic ecosystem

» Evaluate the trophic niche overlaps

» To assess trophic impacts &
trophic interactions in the ecosystem
» Simulate the impacts of stomatopods discard

by increasing their biomass in the ecosystem
and fisheries
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Study area
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Stomatopod — Miyakea nepa
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Materials and methods

» Ecopath with Ecosim version 5 software
Polovina(1984)

B (P/B); EE; =Y, ZBj (Q/B)j DC;; + Ex;

Bi = the biomass of prey group i; P/Bi = production/biomass ratio of group i; EEi =
ecotrophic efficiency; Yi = its yield (=fishery catch); Bj = the biomass of predator
group j; Q/Bj = the food consumption per unit biomass of j, DCji = the fraction of i in

the diet of j and Ex; = the export of group i

Mass balancing:Production of any given prey=Bimass consumed by predators
+fisheries+any exports from the system

Entered basic inputs
Ecopath parametrisation
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EwE - data requirements

1. Biomass (B): For fishery groups B=Y/F (Catch/Fishing
mortality) expressed in tonnes/km?

2. Production per biomass (P/B) ratio: P/B = Z (Total
mortality)= fishery yield + predation + net migration +
biomass change + other mortality

3. Consumption per biomass (Q/B) ratio

log Q/B =7.964-0.204 log Wa. -1.965 T
+0.083 A+0.532 h+0.398 d (Pauly et al. 1998)

where Wa = asymptotic weight, T = temperature, A =
Aspect ratio, h and d are binary variables (O for carnivores
and 1 for herbivores and detritivores)

4. Ecotrophic efficiency (EE) — proportion of production
that is utilized in the ecosystem (predation or harvest)




» Catch data
Multi-stage stratified random sampling
3 landing centres covered (Nov. 2004 — Oct. 2005)
17 functional groups defined
»F, Z, Q/B and diet composition data
secondary data available from the study area
» Stomatopod - single functional group
Parameters were directly estimated
length frequency data - FiSAT software

diet composition - gut content analysis)
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Functional groups

Marine mammals

Stomatopods
Elasmobranchs Crabs and

Large pelagic Lobsters
Tunas Shrimps
Benthopelagic fishes Macrobenthos
Cephalopods Meiobenthos
Benthic carnivore fishes Zooplankton
Mackerel Phytoplankton
Clupeids Detritus
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» Basic input entered
» Mass balancing by automatic parameterization

» Evaluated the various outputs

> Ecosim simulation run

» Fishing mortality increased from the present
level of 2.5 year? to 5.0year in the initial two
years, and decreased gradually to 0.25 year? in
10 years
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Results

P/ B (/ /B (/
Group name - B (t km™) ( YB(
year) year)

Marine mammals 4.49 0.007 0.250 11.230
Elasmobranchs 4.47 0.024 2.600 8.900

Large pelagic 3.91 0.015 4.200 6.820

Tunas 4.29 0.024 5.020 11.860
Benthopelagic fishes 3.92 0.104 4.350 14.300
Cephalopods 4.04 0.292 4.500 28.000
Benthic carnivore fishes  4.06 0.359 4.523 21.200

Mackerel 2.07 0.409 6.240 31.560

Clupeids 2.69 1.049 8.200 55.120
Stomatopods B0 0.284 4.600 15.000
Crabs and Lobsters 3.35 0.343 5.700 21.000
Shrimps 3.06 0.774 7.621 13.600
Macrobenthos 3.17 16.192 4.500 11.140
Meiobenthos 2.45 11.546 14.600 34.600
Zooplankton 2.28 17.844 78.000 300.000
Phytoplankton 1.00 71.000 82.000

Detritus 1.00 9.200 - -
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Mass balancing results

* Trophic level of the groups ranged from 1
(phytoplankton) to 4.49 (marine mammals)

* EE values for all the groups were less than 1

e Stomatopods occupied trophic level 3.49,
indicates the carnivorous habit

* The exceptionally high value of omnivory index
in stomatopods indicated their large feeding
spectrum, carnivorous behaviour and wide
distribution in the system




Diet matrix

Prey \ Predator
Marine mammals
Elasmobranchs
Large pelagic
Tunas
Benthopelagic s

Cephalopods
Benthic carnivore
Mackerel
Clupeids
Stomatopods
Crabs & Lobsters

Shrimps
Macrobenthos
Meiobenthos

Zooplankton
Phytoplankton
Detritus
Import

Sum
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Estimated group-wise split mortality rates

Production/Biomass Fishing Predation Other
Group name . . .

(=Z) mortality mortality mortality
Marine mammals 0.250 0.000 0.000 0.250
Elasmobranchs 2.600 2.548 0.000 0.052
Large pelagic 4.200 3.186 0.907 0.108
Tunas 5.020 4.920 0.000 0.100
Benthopelagic fishes 4.350 1.740 2.519 0.091
Cephalopods 4.500 0.774 3.515 0.210
Benthic carnivore
fishes
Mackerel 6.240 2.091 3.564 0.585
Clupeids 8.200 0.884 7.034 0.282
Stomatopods 4.600 2.459 2.048 0.094
Crabs and Lobsters 5.700 2.171 3.393 0.136
Macrobenthos 4.500 0.021 2.180 2.299
Meiobenthos 14.600 0.000 9.427 5.173
Zooplankton 78.000 0.000 75.797 2.203
Phytoplankton 82.000 0.000 60.240 21.760

4.523 0.324 4.060 0.139

Antony P.J., S. Ajmal Khan and B. Madhusoodana Kurup
ECOSYSTEMS 2010, Anchorage, Alaska, USA
8-11 November 2010




Estimated predation mortality rates of
different groups

Prey \ Predator 1

Marine mammals -
Elasmobranchs -
Large pelagic

Tunas

Benthopelagic s

Cephalopods

Benthic carnivore

Mackerel
Clupeids
Stomatopods
Crabs and
Lobsters
Shrimps
Macrobenthos
Meiobenthos
Zooplankton

Phytoplankton

1.266 -

8.766 -
0.833 7.926

- 0.862
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Niche overlap [t

1 r

oz Ofon

<1042
<10

Prey and predators of group 10 (stomatopods) have very
good overlap with the prey and predators of groups 11 (crabs
and lobsters), 12 (shrimps) and 7 (benthic carnivores)




Mixed trophic impact

IMPACTED GROUP

fishes
fishes

Benthic carnivore
Clupeids
Stomatopods
Crabs and Lobsters
Macrobenthos

M eioberthos
Zooplankton
Phytoplankton
Dretritus

M uilti day trawd
Single day trawls
Purze siene
Hook and line

Marine mammals
Elazmobranchs
Mackerel

Large pelagics
Berthopelagic
Cephalopods

Marine mammals
Elgsmaobranchs
Large pelagics
Tunas
| Berthopelagic fishes
p Cephalopods
& Berthic carnivarous
T hackerel fishes
III Clupsidz
6 Stomatopods
6 Crabs and Lobsters
o Shrimps
U hacrobenthos
Meiohenthos
Zooplankton
Phvtoplankton
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it

Stomatopods showed negative impact on benthopelagic fishes




Trophic level connectance plot
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Trophic flows from stomatopods
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Simulated change in biomass

Stomatopod

Total Catch

Years
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Ecosim results

Group name SB EB
Marine mammals 0.007 0.007
Elasmobranchs 0.024 0.023
Large pelagic 0.015 0.015
Tunas 0.024 0.025
Benthopelagic fishes 0.104 0.090
Cephalopods 0.292 0.317
Benthic carnivore fishes 0.359 0.385
Mackerel 0.409 0.424
Clupeids 1.049 1.007
Stomatopods 0.284 0.570
Crabs and Lobsters 0.343 0.320
Shrimps 0.774 0.742
Macrobenthos 16.192 16.063
Meiobenthos 11.546 11.59
Zooplankton 17.843 17.848
Phytoplankton 70.994 70.999
Detritus 60.127 60.112
Total 180.384 180.536
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Simulated changes in yield

Stomatopod

Years
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Conclusion

» Discard of juveniles fishes in live condition is
found very essential in trawl fishery

> Increase of the biomass of Stomatopods is
having negative impact on ecosystem and
fisheries

» Ecosystem overfishing(Pauly,1994) due to live
discards of stomatopods in live condition

»Impact is mostly on commercial groups
including benthopelagic fishes, shrimps, crabs
and lobsters and macrobenthos

> Competition-for:foad; increased-predation
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advocated for better management of fish stocks

» Better understand the ecosystem, their
components, interlinks and niche are essential
for sustenance of the stock

» Increase awareness for an optimum exploitation
and utilization of stomatopods

» Utilisation of squilla as fishery products and
biproducts needs to be investigated
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