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ABSTRACT: The predators of hilsa shad (Tenualosa ilisha) in the marine and riverine ecosystems of Bangladesh were
identified. Data on the availability of hilsa shad in the stomach contents of top carnivore fishes were collected from
324 individuals with diversified occupations and hilsa-dominated geographical locations. Data analysis revealed that 15
predatory fishes preyed on hilsa, of which tuna, mackerel, shark, Indian threadfin, red snapper and fourfinger threadfin
are dominant predators of adult hilsa in the Bay of Bengal, while freshwater shark, giant catfish, river catfish, humped
featherback, stripped snakehead and giant snakehead are the main predators of juvenile hilsa in the Padma-Meghna
river systems of Bangladesh. Further research leading to predation observations in controlled experiments can provide
novel and robust information on predator-prey interactions in the context of ecosystem-based fisheries management
and conservation initiatives.
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INTRODUCTION billion to the economy and provides livelihoods to
0.5 million fishermen and 2.5 million people in the
value chain and distribution®*#. Availability of hilsa
in the right place at the right time in its lifetime is an
important conservation and management challenge
in Bangladesh. However, changes in water temper-
ature, precipitation and oceanographic variables,
such as wind velocity, wave action and sea level rise,
can bring about significant ecological and biological
changes to marine and fresh water ecosystems and
their resident fish populations, including predator-
prey relationships®. Hilsa fishing was largely re-

Bangladesh is a major fish-producing nation, where
fish production contributed 4.4 percent of the coun-
try’s national GDB 2.5 percent of foreign exchange
earnings, 11% of employment, and 60% of all con-
sumed animal protein!. The anadromous hilsa shad
(Tenualosa ilisha) is the most abundant and largest
single-species fishery in the Bay of Bengal region,
primarily in Bangladesh?. Annual hilsa catch in
Bangladesh at nearly 500000 tons contributes $2

Table 1 Hilsa catch in Bangladesh. stricted to the rivers but the activity has been ex-
panded to wider areas of the northern Bay of Bengal,
Year Catch quantity (MT) Increase  Jeading to a significant increase of marine catch in
River water Marine water  Total (%) recent decades®” (Table 1). Hilsa is planktivorous,
1084-85 73388 71050 144438 ~ i.e., feed mainly on phytoplankton, zooplankton,
1990-91 66809 115358 182167 26 ichthyoplankton, protozoa, small crustacean and
1994-95 84420 129115 213535 17 mollusc. However, predators of hilsa have not been
2000-01 75060 154654 229714 8 reported and thus to fill this information gap, the
2004-05 77499 198363 275862 20 present initiative investigates predators of hilsa in
2010-11 114520 225325 339845 23 the marine and riverine ecosystems of Bangladesh.
2014-15 135396 251815 387211 14
2015-16 137456 257495 394951 2 MATERIALS AND METHODS
2016-17 217469 278948 496417 26

Focus group discussions and semi-structured in-

2017-18 232698 284500 517198 .
4 0 4 719 4 terviews®® were conducted among 215 profes-
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Fig. 1 Major hilsa landing locations in the coastal and
riverine areas of Bangladesh, the grey areas indicate
aquatic ecosystems (riverine, estuarine and marine) 2,

sional fishermen with >20 years’ experience, 22
fish traders and 56 fish dressers with >10 years’
experience in fishing villages, fish landing centres
and local fish markets of Bhola, Hatiya, Laksh-
mipur, Chandpur, Noakhali, Patuakhali, Bagherhat,
Rajshahi, Goalandu, Chittagong, and Cox’s Bazar
(Fig. 1) for the collection of data on the availability
of hilsa in the stomach of top carnivore fishes. Cor-
respondingly, 6 marine fish dressers (where marine
trawl fishes are landed and gutted at the point of
processing or marketing) were interviewed to share
their experience of detecting hilsa during degutting
large fishes. Interviews were conducted in the local
language and centred on stakeholders’ eyewitness
account of hilsa predators that were observed dur-
ing their professional duties (e.g., fishing, dressing,
and processing), as well as associated phenomena
(e.g., size of predators, seasonal change, quantity
of hilsa in the stomach, life stage of prey hilsa).
Additionally, interactions with 25 fisheries museum
curators, instructors, researchers and academics
have confirmed the information on hilsa predators.

155

Table 2 The respondent-identified predators of hilsa from
marine and riverine ecosystems (n = 324).

Species Weight’ Habitat® Prey (hilsa)
(kg) life-stages
Shark 10-15 M Adult
King mackerel 6-8 M Adult
Yellowfin tuna 6-10 M Adult
Indian threadfin 8-10 M Adult
Fourfinger threadfin 4-6 M Adult
Seabass 3-5,8-12 R,M Juvenile
Red snapper 4-8 M Juvenile
Giant grouper 4-5 M Juvenile
Bombay duck 0.2-0.3 E,M Juvenile
Giant catfish 4-8 R Juvenile
River catfish 3-5 R Juvenile
Freshwater shark 3-4 R Juvenile
Humped featherback 3-5 R Juvenile
Stripped snakehead 2-4 R Juvenile
Giant snakehead 3-5 R Juvenile

" Common body weight.
* M=marine (Bay of Bengal), E=estuary (Meghna river
estuary), R=river (Meghna and Padma rivers).

The data collection process involved 324 individu-
als from diversified occupations and different geo-
graphical locations of Bangladesh. Participatory ap-
praisal evolved through a series of qualitative mul-
tidisciplinary approaches to learn about local-level
conditions and local peoples’ perspectives . How-
ever, collection of predator species for analysing the
stomach content was out of the scope of the present
investigation. Collected data were analysed by
using MS EXCEL, where respondent-wise predator
data were used to develop cluster column diagram
with an exponential trendline for the average data
series.

RESULTS

Respondents from ancestral occupations (e.g.,
fishing, dressing, processing and trading), hav-
ing hands-on experiences and indigenous knowl-
edge, are invaluable to fisheries management for
food and nutritional security. The respondents
mentioned that the dominant predators of hilsa
in the Bay of Bengal include shark (Scoliodon
sorrakowah), mackerel (Scomberomorus commer-
son), tuna (Thunnus albacares), Indian threadfin
(Leptomelanosoma indicum), fourfinger threadfin
(Eleutheronema tetradactylum), and red snapper
(Lutjanus gibbus). On the contrary, predators of
the Padma-Meghna river system are represented
by catfish (Rita rita), freshwater shark (Wallago
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Fig. 2 Hilsa predators with relative importance in the marine and riverine ecosystems of Bangladesh.

auttu), giant catfish (Pangasius pangasius), river
catfish (Rita rita), humped featherback (Chitala
chitala), stripped snakehead (Channa straitus), and
giant snakehead (Channa marulius). The respon-
dents have identified fifteen predators, which prey
on hilsa in the Bay of Bengal and Padma-Meghna
river systems of Bangladesh (Table 2). In particular,
tuna, mackerel, shark, Indian threadfin, red snapper
and fourfinger threadfin are dominant predators of
adult hilsa in the marine habitat representing 17,
15, 14, 8, 4, and 3% of responses, respectively
(Fig. 2). These predators prefer hunting school-
forming hilsa. In the Padma-Meghna river sys-
tem, freshwater shark, giant catfish, river catfish,
humped featherback, stripped snakehead and gi-
ant snakehead are the main predators of juvenile
hilsa representing 6, 4, 3, 2, 2, and 2% of re-
sponses, respectively. Seabass (Lates calcarifer),
being a euryhaline species, is a predator of juvenile
hilsa both in rivers and coastal waters confirmed
by 13% respondents. In addition, Bombay ducks
(Harpadon nehereus) in the coastal and estuarine
region are occasionally found with juvenile hilsa
hanging out of their mouths and demonstrating 6%,
while giant grouper (Epinephelus lanceolatus) rep-
resents only 2% respondents. The cluster column
diagram showed predator-wise data from various
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respondents, including the average value. Addition-
ally, the average data are also represented by the
exponential trendline (Fig. 2).

DISCUSSION

The predator-prey relationships are complex, where
predators can influence the dynamics of prey popu-
lations and prey can equally control predator popu-
lations. Mustafa®! reported that a large portion of
total fish biomass in the Bay of Bengal comprises of
small demersal, medium demersal, medium pelagic
and small pelagic groups. Accordingly, crustaceans,
cephalopods, penaeidae, small mesopelagics and
demersal group face high predation mortality by
sharks in the oceanic ecosystem'2. Specifically,
Rohit et al'® and Perera et al'* found Sardinella
spp. in the stomach of yellowfin tuna (Thunnus
albacares) from the Indian Ocean. Food preferences
of bullet tuna (Auxis rochei) are composed of an-
chovies, sardines and mackerel '*, whereas the dom-
inance of clupeid fish is reported in the diet of At-
lantic bluefin tuna (Thunnus thynnus)'°. Similarly,
Bakhoum!” and Vahabnezhad et al'® reported the
presence of Sardinella spp. in the diet of king mack-
erel (Scomberomorus commerson) from the Egyptian
Mediterranean coast and Persian Gulf, respectively.
Bachok et al* reported the occurrence of anchovy,
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Fig. 3 A schematic representation of hilsa predators in the marine and riverine ecosystems of Bangladesh.

sardine and scad in the dietary compositions of
tuna and mackerel from the Malaysian peninsular
sea. The wide mouth gape and the presence of
jaws with fine and re-curved teeth facilitate Bom-
bay ducks in catching large sized preys including
hilsa juveniles?°. Freshwater shark, river catfish,
humped featherback, stripped snakehead and giant
snakehead are the dominant predators in freshwater
bodies, including the Padma-Meghna river system.
These predators mostly prey on small indigenous
species of sprat, carplet, barb, minnow, perch, and
gourami as well as juveniles of hilsa and carps.
Reconciling the above facts, it is logical to illustrate
major predators of hilsa in the marine and riverine
ecosystems (Fig. 3).

It is necessary to identify priority areas of hilsa
research and scaling-up science-based policy formu-

lation*. However, ecosystem-based fisheries man-

agement (EBFM) in a designated geographical area
can contribute to the resilience and sustainability
of the ecosystem and recognizes the physical, bio-
logical, economic and social interactions2!. In this
connection, stock assessment of prey and predators
with their abundance and geo-spatial distribution in
the marine and riverine ecosystems are necessary.

CONCLUSION

Hilsa is the powerhouse of fisher’s resilience in the
coastal and riverine villages of Bangladesh. Juvenile
hilsa was found to serve as key forage resources to
riverine predators, whereas adult hilsa has served
as a significant food source for generalist marine
predators. However, predator’s abundance and
distribution can provide useful information for the
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creation of management plans for hilsa fishery with
potential conservation efforts. Further research
leading to: (a) collection and analysis of gut content
of potentially important piscivorous fish species and
(b) predation observation in controlled experiment
(e.g. in aquaria) can provide novel and robust infor-
mation on predator-prey interactions in the context
of the ecosystem based hilsa fisheries management.

Acknowledgements: We gratefully acknowledge the
fishers, traders, dressers and others who invested their
valuable time to provide data for this research. Sincere
thanks are due to the anonymous referees for their con-
structive suggestions in improving the earlier version of
the present article.

REFERENCES

1. Mohammed EY, Ali L, Ali S, Hussein B, Wahab MA,
Sage N (2016) Hilsa’s non-consumptive value in
Bangladesh: Estimating the non-consumptive value
of the hilsa fishery in Bangladesh using the contin-
gent valuation method. IIED Working Paper, IIED,
London.

2. Hossain MS, Sharifuzzaman SM, Chowdhury SR,
Sarker S (2016) Habitats across the lifecycle of
hilsa shad (Tenualosa ilisha) in aquatic ecosystem of
Bangladesh. Fish Manag Ecol 23, 450-62.

3. ECOFISH-Bangladesh (2017) Enhanced Coastal Fish-
eries in Bangladesh, Annual Report Year 3 (October
2016-September 2017), USAID.

4. Dutton IM, Hossain MS, Kabir H (2018) Enhanced
Coastal Fisheries in Bangladesh, Mid-Term Perfor-
mance Evaluation Report, USAID/ACME, No. AID-
388-C-14-00001, USA.

5. Cheung WWL, Lam VWY, Sarmiento JL, Kearney K,
Watson R, Pauly D (2009) Projecting global marine
biodiversity impacts under climate change scenarios.
Fish Fish 10, 235-51.

6. Hossain MS, Sarker S, Sharifuzzaman SM, Chowd-
hury SR (2014) Discovering spawning ground of
Hilsa shad (Tenualosa ilisha) in the coastal waters of
Bangladesh. Ecol Model 282, 59-68.

7. DoF (2018) Yearbook of Fisheries Statistics of
Bangladesh, 2017-18, Department of Fisheries, Min-
istry of Fisheries and Livestock, Bangladesh.

8. IIRR (1998) Participatory Methods in Community-
based Coastal Resource Management, International
Institute of Rural Reconstruction, Philippines.

9. Hossain MS, Khan YSA, Chowdhury SR, Saifullah
SM, Kashem MB, Jabbar SMA (2004) Environment
and socio-economic aspects: A community based
approach from Chittagong coast, Bangladesh. Ja-
hangirnagar Univ J Sci 27, 155-76.

10. Hossain MS, Das NG (2010) GIS-based multi-criteria
evaluation to land suitability modelling for giant

www.scienceasia.org

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

ScienceAsia 45 (2019)

prawn (Macrobrachium rosenbergii) farmingin Com-
panigonj Upazila of Noakhali, Bangladesh. Comput

Electron Agr 70, 172-86.

Mustafa MG (2003) Trophic model of the coastal
ecosystem in the waters of Bangladesh, Bay of Ben-
gal. In: Silvestre G, et al (Eds), Assessment, Man-
agement and Future Directions of Coastal Fisheries in
Asian Countries, WorldFish Center Conference Proceed-
ings 67, pp 263-80.

Ullah MH, Rashed-Un-Nabi M, Al-Mamun MA (2012)
Trophic model of the coastal ecosystem of the Bay
of Bengal using mass balance Ecopath model. Ecol
Model 225, 82-94.

Rohit B Rao GS, Rammohan K (2010) Feeding strate-
gies and diet composition of yellowfin tuna Thunnus
albacores (Bonnaterre, 1788) caught along Andhra
Pradesh, east coast of India. Indian J Fish 57, 13-9.
Perera HACC, Maldeniya R, Weerasekara SA, Senad-
heera SPSD (2015) Opportunistic dietary nature of
yellow fin tuna (Thunnus albacares): Occurrence of
polythene and plastic debris in the stomach. IOTC-
2015-WPTT17-19, 10 pp.

Jasmine S, Rohit B Abdussamad EM, Koya KPS, Joshi
KK, Kemparaju S, Prakasan D, Elayathu MNK, et al
(2013) Biology and fishery of the bullet tuna, Auxis
rochei (Risso, 1810) in Indian waters. Indian J Fish
60, 13-20.

Battaglia B Andaloro E Consoli B Esposito V, Malara
D, Musolino S, Peda C, Romeo T (2013) Feeding
habits of the Atlantic bluefin tuna, Thunnus thynnus
(L. 1758), in the central Mediterranean Sea (Strait
of Messina). Helgol Mar Res 67, 97-107.

Bakhoum SA (2007) Diet overlap of immigrant
narrow-barred Spanish mackerel Scomberomorus
commerson (Lac. 1802) and the largehead hairtail
ribbonfish Trichiurus lepturus (L., 1758) in the Egyp-
tian Mediterranean coast. Anim Biodiv Conserv 30,
147-60.

Vahabnezhad A, Kaymaram E Niamaimandi N,
Ghasemi S (2015) A preliminary trophic model
of Scomberomorus commerson in the Persian Gulf.
I0TC-2015-WPNT05-26, 17 pp.

Bachok Z, Mansor MI, Noordin RM (2004) Diet
composition and food habits of demersal and pelagic
marine fishes from Terengganu waters, east coast of
Peninsular Malaysia. NAGA World Fish Center Quart
27, 41-7.

Ghosh S (2014) Fishery, reproductive biology and
diet characteristics of Bombay duck Harpadon ne-
hereus from the Saurashtra coast. Indian J Mar Sci
43, 418-26.

Hossain MS, Chowdhury SR, Sharifuzzaman SM
(2017) Blue Economic Development in Bangladesh:
A policy guide for marine fisheries and aquaculture.
Institute of Marine Sciences and Fisheries, University
of Chittagong, Bangladesh.


http://www.scienceasia.org/
http://dx.doi.org/10.1111/fme.12185
http://dx.doi.org/10.1111/fme.12185
http://dx.doi.org/10.1111/fme.12185
http://dx.doi.org/10.1111/fme.12185
http://dx.doi.org/10.1111/j.1467-2979.2008.00315.x
http://dx.doi.org/10.1111/j.1467-2979.2008.00315.x
http://dx.doi.org/10.1111/j.1467-2979.2008.00315.x
http://dx.doi.org/10.1111/j.1467-2979.2008.00315.x
http://dx.doi.org/10.1016/j.ecolmodel.2014.03.001
http://dx.doi.org/10.1016/j.ecolmodel.2014.03.001
http://dx.doi.org/10.1016/j.ecolmodel.2014.03.001
http://dx.doi.org/10.1016/j.ecolmodel.2014.03.001
http://dx.doi.org/10.1016/j.compag.2009.10.003
http://dx.doi.org/10.1016/j.compag.2009.10.003
http://dx.doi.org/10.1016/j.compag.2009.10.003
http://dx.doi.org/10.1016/j.compag.2009.10.003
http://dx.doi.org/10.1016/j.compag.2009.10.003
http://dx.doi.org/10.1016/j.ecolmodel.2011.11.013
http://dx.doi.org/10.1016/j.ecolmodel.2011.11.013
http://dx.doi.org/10.1016/j.ecolmodel.2011.11.013
http://dx.doi.org/10.1016/j.ecolmodel.2011.11.013
http://dx.doi.org/10.1007/s10152-012-0307-2
http://dx.doi.org/10.1007/s10152-012-0307-2
http://dx.doi.org/10.1007/s10152-012-0307-2
http://dx.doi.org/10.1007/s10152-012-0307-2
http://dx.doi.org/10.1007/s10152-012-0307-2
www.scienceasia.org

