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1. Background
The Bay of Bengal Large Marine Ecosystem (BOBLME) Project Hilsa Working Group (formed in 2010)
has been one of the most active working groups in the BOBLME Project to-date, and it has made
excellent progress in the development of the first ever regional quantitative stock assessment of
hilsa in the Bay of Bengal, and at the same time has contributed to the refinement of national stock
assessments of hilsa in Bangladesh, India and Myanmar; and the development of a hilsa
management advisory.
The working group comprises permanent members from Bangladesh, India and Myanmar. The last
working group meeting was held in Nay Pyi Daw, Myanmar in 2012. Since then, India, Bangladesh
and Myanmar with BOBLME support had done considerable work on studying the hilsa fisheries and
stock situation with an aim to develop appropriate management measures. The hilsa working group
meeting was held on 26-28 November 2014 at the Central Inland Fisheries Research Institute (CIFRI),
Barrckpore, Kolkata, India to consolidate the results from the studies.
The outputs of the three day workshop were drawn together to form the summary findings and
recommendations of the Hilsa Assessment Working Group. The summary recommendations were
reviewed in the workshop and adopted during the final session at the end of the workshop.
The working group meeting was hosted by CIFRI, Barrckpore and the experts from India, Bangladesh
and Myanmar participated (please see Appendix I for list of participants). The agenda is provided in
Appendix II. Dr Rishi Sharma from IOTC facilitated the meeting. Mr Anton Ellenbroek and Ms Elena
Balestri from FAO Rome FIPS also contributed.

2. Capacity development assessment techniques
Stock Assessment courses in the region need to be conducted. A first phase of this occurred in
2011-2012, and subsequent courses were held in 2013 between BOBLME and IOTC, but more time
and longer duration courses are needed to teach the younger generation new assessment
techniques, namely using surplus production, length-based assessments or integrated assessments
using length frequency, and multiple indices of abundances.
Recommend
-

A Regional Body of experts (i.e. The Hilsa Assessment Working Group, (HAWG))
that will share knowledge across the region.
Encourage exchange of regional transnational knowledge and sharing in
management planning processes through the HAWG for transboundary
fisheries, and/or fisheries with similar characteristics
Provide a second phase of workshops and trainings on newer stock assessment
approaches for the region from BOBLME. This should be a High Priority if the
second phase of this project occurs
Strengthen the knowledge of decision makers
Develop the framework that uses: a) common model and data, b) standardized
output, and c) decisions based on output (BOBLME will develop). What kind of
data, frequency and spatial resolution.
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3. Develop a fishery management plan for the region for hilsa
All countries expressed concerns of unilateral implementation of management recommendations
that were not standardized in other areas. Bangladesh, Myanmar and India recommend using a
standardized time area closure mechanism as well as standardized gear regulations on gillnet use.
Enforcement must be an integral part of this approach if it is to succeed. Elements of a regional
management plan were discussed in this workshop. The following were agreed to:
1) Standardized sampling programs to estimate Catch per Unit Effort in measure of catch/ boat
day were agreed for the region.
2) A stratified sampling design developed by the CIFRI scientists could be applied to other
regions using a cost-based decision analysis to achieve a desired precision without a loss in
accuracy (a biased estimate).
Recommend
-

-

-

-

-

-

BOBLME developed advisory statements for Stock status of hilsa in the BOB
Region which consolidates stock status information and fishing regulatory
measures for protection and rebuilding. Threshold reference points for
management actions have also been presented and developed at the Mumbai
meeting, reinforced in Myanmar by HAWG, and a phase plot for management
advice was agreed to in Kolkata.
CIFRI presented an implemented sampling design for the fisheries in marine and
freshwater in the state of West Bengal. This document will be finalized using the
Stratified Random Sampling design to estimate effort and catch by sector and
gear in the marine and freshwater areas, and have a report, along with costs for
implementation of this plan. CIFRI scientists will develop a decision support tool
to aid the region in developing a sampling plan.
Draft design for database will be provided after the sampling design is clear
(probably Phase II of BOBLME; BOBLME and member nations accept this
proposal and then develop the system for enumeration. This could be done by
FAO using their expertise).
Trainings held by BOBLME and INDIA (CIFRI, FSI and CMFRI) to train people in the
region to collect the right sort of information by sector (the draft plan for
sampling needs to be developed for Myanmar on the ground). This can be done
in the next phase of the project.
Standardized regulation package developed by an advisory body and
implemented in the region using the experience of Bangladesh and West Bengal,
India.
Size based regulations (fish <25 cm should not be caught) need to be
implemented. Regulation recommendations should be made for all gear types
encountering hilsa. Time/area (seasonal closures) should also be recommended.
Finally, closures should occur during peak spawning to avoid spawners.
Awareness programs for hilsa (Posters for this in multiple regions should be
produced – BOBLME to fund this poster development and Project). This has
largely been done by West Bengal (India) and Bangladesh, but needs to be
developed in Myanmar.
For disseminating information on the stocks, an overall agreement was achieved
to consider FIRMS fact sheets as a suitable format for summarizing and
structuring data and information collected and presented during the BOBLME
phase - one meeting. This could be a format to report on information to
stakeholders.
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4. Develop a standardised model framework for stock assessment
The integrated type approach presented by BOBLME that uses all sources of data in all sectors
estimating catchability and vulnerability by sector, gear and area and fitting to indices of CPUE,
length at age, and Survey based indices is the approach that could be pursued in parallel with the
exiting FISAT, and ELEFAN based approaches.
An intermediate approach using a dynamic surplus production model is now in draft format and has
been extended across India and Bangladesh and written in final technical note and a formal journal
paper to be submitted to a high impact factor international refereed journal. This will be sent to Fish
and Fisheries by March of 2015.
Recommend
-

-

BOBLME in collaboration with BGD, IND and MYA to start developing the
framework for the model, and then provide guidelines on what data to collect
for the region.
The use of historical length at age data (collated and compiled) along with
nominal CPUE (catch/boat day) should be assembled and HIGH PRIORITY for
Phase II of this project if it proceeds. This will lead to developing a more
sophisticated integrated model that incorporates life history parameters
(growth, M and maturation) and will estimate fishery selectivity in the region.
Train people on the understanding of the surplus production model and the
dynamics. This was attempted at this meeting, but more time will be needed
for this.

5. Develop a standardised short and long term Strategic Action Program
(SAP) for ecosystem health and resource evaluation for the river systems
that these hilsa occupy in the BOBLME region
A long discussion occurred on the range and existence of hilsa in this region, and how the rivers have
changed over the last 100 years. The three systems being studied have a wide range of activities that
have impacted them, and the group proposed to develop a joint study on the health of these river
systems over the duration of the project. The three river systems that will have a cross-section time
series analysis are the following:
1. Lower Meghna River (BGD)
2. Lower Ganga, i.e. Hooghly-Matla River (IND)
3. Lower Irrawaddy River (MYA)
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Recommend
-

BOBLME/alternative source of funding to fund a longer more comprehensive
study on health of the three ecosystems that hilsa occupy to understand the
following:
1. Water quality across these river systems
2. Habitat quality and quantity in the river systems.
3. Species biotic integrity in the systems, along with juvenile hilsa
measurements.
4. Surveys on economic livelihoods of locals in the lower rivers. Note, that
this can be derived from the current CPUE data collected in the first
phase of the project.

-

Standardize methods and data to be collected on these attributes by the
region.
Long term study that will capture ecological connections and functions in the
estuary and freshwater sections of this region that tie in with hilsa recruitment
and resiliency over time.
What is a properly functioning fresh water/estuary/marine ecosystem and
how can we improve habitat to keep populations resilient. This will be the
focus of the longer term study.

-

6. Other priority items for hilsa
•

•
•
•

•

•

Explore captive breeding techniques to supplement the natural population levels of hilsa in
the region. Coordinate/conduct a meeting for exchange of ideas on this subject. Note that
CIFRI, BFRI, and World Fish Center (BGD) are working on this, and the results of this should
be disseminated across the region if positive.
Explore alternative livelihoods for effort controls: Note, that this project is active in
Bangladesh and details of this can be replicated to other areas in the Bay of Bengal region.
Explore consumer control tools for awareness building: Use of the PR programme across the
region is important, and should be developed collaboratively by DOF, Myanmar, FSI, India
and DOF, Bangladesh.
Explore length frequency techniques and corrections to ELEFAN estimates from empirical
data for tropical fish (Naskar’s technique (April 2012) calibrated with otolith data and size
frequency data to address bias issues in parameter values, and a standard age-length key
should be developed for hilsa in the region). This work has been done but a report needs to
be finalized and disseminated across the region on techniques to correct for the bias.
Develop a standardized index of abundance survey for the region. Dedicated ship-time is
only available to India, so India will have to take a lead on this to collect survey based CPUE
indices for hilsa during a peak migration month (probably September) in the region.
FSI-Write-up of approach. Alternatively, CIFRI uses the fisherman gillnet surveys as an
estimate of biomass, if q’s can be estimated by gear. Note the latter happened but not the
former, though a well-designed survey in the BOB would have long-term utility in the region.
Data repository for the region collating information on catch and length that can be used for
analysis. This repository will assemble all the age-length data over time for each country.
BOBLME/FAO will be the repository. MOU between countries for data sharing. FSI/CMFRI.
4

Report of the hilsa fisheries assessment working group meeting

Uniform data entry forms for this essential. This can probably be done with FIRMS, FAO
expertise and would be a High Priority if the 2nd phase of this project proceeded.

7. Priority fishery management recommendations that have come from the
working group
The group discussed proactive regulatory measures that can be implemented region wide and
supported by the BOBLME. They were the following:
1. Standardized data collection formats and systems. Standardized reporting of nominal CPUE
data (unit is catch/boat - day by gear type).
2. Minimum (<25 cm) size limits for hilsa fish be retained (avoid catching fish<25 cm).
3. Mesh size of 4.5 cm for gillnets and a complete ban on trammel nets, and purse seining for
hilsa (trammel nets and purse seine in Myanmar), and restrictive use of bagnets in India
during juvenile emergence (note in Bangladesh these are banned; enforcement is in
progress for effective management).
4. Seasonal closure during peak spawning in all rivers in the region. This is currently
implemented in Bangladesh and India, but is not yet being implemented in Myanmar
(proposed closures in Myanmar in 2015).

8. Other concerns
1. The working group was concerned that the Stock Assessment Coordinator would no longer
be conducting the work in the Myanmar meeting in 2012. It was noted that it would be good
to have the same individual involved till the end of the project duration till December, 2014.
However this never happened and severely hampered the project in the last few years.
2. Training conducted was insufficient. Working Group (Hilsa WG Individuals should be the
same) needs more time for focused training on the assessment model. While a meeting for
this was conducted in May, 2013 in Bangkok, more training needs to occur to develop
expertise in the region for stock assessment and modelling.

9. Stock status advice for hilsa in BOBLME region
The workshop conducted in Kolkata, India considered the range of information available, and
adopted the following stock status advice for the regional (Bangladesh, India and Myanmar) hilsa
fish-stock in the Bay of Bengal.
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Appendix II

Agenda

BOBLME HILSA FISHERIES ASSESSMENT WORKING GROUP
Barackpore, Kolkata, India on 26-28 November, 2014.

Programme - Day one, November 26, 2014.
9:00

Registration

10.00

Ice breaking/Self introduction

10.10

•

Welcome Address : Dr Debabrata Panda, CIFRI

•

Introduction to Assessment Workshop on hilsa fisheries from BOBLME - Dr Rishi
Sharma

•

Inaugural address: Prof A. P. Sharma, Director, CIFRI, India

10.30

Country Assessment Techniques paper on hilsa fisheries and its stock assessment in
Bangladesh-Final Report on research Activities funded by BOBLME
Dr M. Anisur Rahman, Riverine Station, BFRI, Chandpur

11:00

Country Assessment Techniques paper on hilsa fisheries and its stock assessment in
India- Final report on research activities funded by BOBLME
CIFRI, Kolkata (Dr Malay Naskar/Dr Panda/Dr Suresh)

11.30

Tea break

11.45

Country Assessment Techniques paper on hilsa fisheries and its stock assessment in
Myanmar - Final report on research activities funded by BOBLME: To be Identified. KM
Soe

12.30

Wrap up (Dr. Sharma)

13.00

Lunch

14:00

Integrated Assessment for the Region - Present draft paper that will be circulated prior to
the meeting (paper to submitted to journal in September after this meeting): Dr Sharma

15:00

Excel use with VB (or r use) - Demonstrating how the model works. Training on the SP
Model Framework for all countries

16:00

Alternative Models to be used - Use of Computers and how to develop an integrated
model/ Data poor versus data rich (Stock Reduction Approaches) - Dr Sharma

16:30

Wrap up for the day
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Programme- Day two, November 27, 2014.
9.00

Day 1 Discussion - Dr Sharma

10.00

Sampling Plan Overview - Mr Sajeevam & Ms. Mome

11.00

Tea Break

11.15

PR Campaign - FSI and DOF

12:00

Independent Surveys of Biomass: FSI

13.00

Lunch

14.00

Training on Stock Reduction Analysis (SRA)

15.00

Training on Surplus Production Models

15.30

Developing phase plots relating fishing pressure and sustainable biomass

16.00

Tea Break

16:15

HW : Developing Stock status advice and work plan for Phase-II

16.30

End

Programme- Day three, November 28, 2014.
9.00

Stock Status Advice

10.00

Ecosystem Advice

11.00

Short and Long term strategies: Part of SAP and next steps

11.15

Tea Break

12:00

FIRMS reports applicable to the hilsa regional context elena Balesti, FAO

13.00

Lunch

14:00-

Requirements for a Regional Database, and present steps forward - Anton Elenborek

1500

Wrap up and recommendations

1530

Concluding session
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Appendix III

Hilsa (Tenualosa ilisha) Stock Status Advice for Bay of Bengal
(BOB) region

Hilsa (Source: FishBase)
Hilsa is a fish that schools in coastal waters and migrates
up rivers to breed. They typically migrate between 50
and 100 km, though they may migrate much further.
They feed on plankton primarily by filtering. Spawning
occurs in rivers and estuaries, mainly during the
southwest monsoon (May to October) but also from
January to March.

levels (F2013/FMSY=0.97, 80% CI between 0.68-1.26).
Based on weight of evidence, and the fact that two of
the three approaches examined indicated that the stock
is overfished the WG recommends to use a stock status
of Overfished (based on the precautionary principle, the
WG preferred to err on the side of caution). SRA
approaches indicate that the maximum combined yield
for the region for Hilsa not exceed 400K t, and that the
catch should remain below this value as a management
guideline for the region,

Table 1: Biology of Hilsa

Range

Habitat
Longevity
and size
Maturity
(50%)
Spawning
Season

Species: Continental shelf waters and
freshwater habitat in rivers of India, Bangladesh
and Myanmar. Also found in Iran and Pakistan.
Bay of Bengal Stock: One common stock ranges
between India, Bangladesh and Myanmar
Coastal marine waters to 100 m depth, and
freshwater rivers to 50 m.
4 years and up to 60 cm long
At 1-2 years or around 21 cms (male) and 32
cms (female)
Mainly during the south west monsoon season
(May to October), with another shorter
spawning peak in January-March.

Stock Assessment for Bay of Bengal Region

A regional assessment of hilsa has not yet been finalized
by the BOBLME hilsa Assessment Working Group;
however, results from a preliminary regional assessment
are available along with separate assessments using
Elefan and FISAT approaches conducted using
Bangladesh, India and Myanmar data respectively.
Overall, catches are increasing (Figure 1, recent 5 year
average catches of 391 Kt) while catch rates (CPUE) are
declining in both Bangladesh and India for the
non-motorized fisheries.

Figure 1: Hilsa landings in the Bay of Bengal by country and
sector.

Stock Status Determination

Table 2: Key reference points based on the Surplus Production Model
using the SRA Approach, and the Indicator chosen.
Parameters
Mean
Median
Lower
Upper
CV
1.2
1.2
0.8
1.6
r
K
1359.6
1346.5
999.7
1719.5
Bm sy (Kt)
679.8
673.3
499.8
859.8
Yield (Kt)
394.5
390.8
336.1
452.8
fmsy
0.47
0.47
0.35
0.59
B2013/BMSY
1.17
1.19
0.93
1.41
F2013/FMSY
0.97
0.92
0.68
1.26
B2013 (Kt)
795.5
782.3
520.0
1071.1
Catches (09-13) 391.5K t
Stock Status

0.24
0.21
0.21
0.12
0.19
0.62
1.34
0.27

STOCK STATUS:
Overfished
For Bangladesh, exploitation rates are between 0.52 &
0.66 (2013=0.57), although declines have occurred in
recent years, and are attributed to the implementation
of management measures including: time area closures,
banning the catches of juveniles, and declaring marine
sanctuaries in several areas. India's assessment also
indicates a high exploitation rate of 0.59. The
assessments for both countries indicate biomass is
below 0.5 virgin Biomass indicating overfishing is
occurring using the surplus production model, and the
stock is overfished. A stock reduction analysis using only
catch indicates that the entire Bay of Bengal fishery is at
optimal fishing mortality and over the optimal Biomass

Figure 2: Phase plot for B2014/BMSY and F2014/FMSY for Bangladesh
hilsa using SRA Approaches. MSY is estimated ~673Kt (500
Kt-452 Kt, 80% CI) for the Bay of Bengal hilsa Stock using Stock
Reduction Based Approaches. Current Biomass is estimated at
782K t (80 % CI 520 Kt - 1071 Kt) using SRA approaches
(BMSY=675Kt, 80% CI between 500Kt and 860 Kt).Targets are
indicated as BMSY and FMSY and limits set at 0.4 BMSY and 1.5 FMSY
respectively. The contour lines indicate uncertainty in the stock
trakectory in the last year and the blue dous indicate the stock
trajectory over time.
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Stock status advice for hilsa in BOBLME REGION
The BOBLME hilsa Assessment Working Group meeting conducted in Kolkata, India in November
2014, considered the range of information available, and adopted the following stock status advice
for the regional (Bangladesh) hilsa fish-stock in the Bay of Bengal.
Although the stock status of hilsa (Tenualosa ilisha) in the Bay of Bengal Region remains uncertain
due to poor data quality, nonetheless using statistical smoothing methods and fitting it to a
dynamic surplus production model and Stock reduction Analysis (SRA) provides estimates that
determine that the stock is below optimal yield by 15-30% in Bangladesh and around or exceeding
optimal fishing mortality levels using the SRA. This stock status determined is overfished, by the
HAWG working group in Kolkata, using the precautionary principle, as 2 approaches examined
indicated that the stock was overfished, and the WG preferred to err on the side of caution.
It appears possible growth and recruitment over-fishing patterns are discerned in the stock in
Bangladesh, India and Myanmar. Consequential management measures have tried to control the
selectivity of gear to delay the age of first capture (closure of the juvenile jatka fishery) in
Bangladesh, and are being pursued in India (West Bengal as well). Myanmar is investigating
possibilities of implementing such measures as well for a harmonized action plan for the region
(e.g. Minimum size of capture being restricted to 25 cm by all gear operated in the region).
The entire Bay of Bengal Region is at a fully exploited level (based on the SRA) and further
increases in catches should not occur for the combined region. The WG recommends a target
guideline not to exceed 400k t for the Bay of Bengal Region as a overall target catch management
objective. Recent catches are averaging 330 kt, 26 kt, and 36 kt over the last 5 years (2009-2013)
in Bangladesh, India and Myanmar (note these estimates for Myanmar are preliminary, as it is the
first time Myanmar has estimated total catch using interview based sampling on wholesalers and
active fishers) respectively. While this may not indicate an overall catch that exceeds 400kt,
localized depletion levels have likely occurred due to large catches occurring in India (60 Kt in
2010, and the recent high catches in Bangladesh, 351kt in 2013, and Myanmar, 47 kt in 2013
respectively).
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Appendix IV

Hilsa (Tenualosa ilisha) Ecosystem Advice for Bay of Bengal
(BOB) region

Figure 1: hilsa identification picture (Source: FishBase)
Stock Status Determination
Catch estimates indicate an increasing trend (Figure 2)
while CPUE is declining in both Bangladesh and India for
the non-motorized sectors.

Socio Economic Issues
3 Million people in BGD are directly or indirectly related
with harvest activity, while it is 1 Million people in WB,
India. The high price of hilsa is associated with better
income, though fishing community is essentially a
marginalized community that could further go into
poverty if the fishery collapses. The hilsa fisheries in all
three countries/areas, but especially in Bangladesh and
West Bengal, play’s a critical role in terms of the
generation of employment and income. hilsa catches in
Bangladesh were 350K tons in 2012-2013 (117.7 Kt from
inland waters and 233K tons from in marine waters) and
accounted for 39.4% of total marine catches, 4.3% of
inland catches, and 11% of total fish production (FRSS,
2010). This catch is valued at around Tk. 90 billion / $1.3
billion at average retail prices. Accurate estimates of
landed values are problematic to obtain given complex
relationships between money lenders and fishermen
which distort prices paid to fishermen, but are thought
to be around Tk. 45-60 billion / US$640-850 million.
Similar figures are unavailable for India or Myanmar
(export value in Myanmar for 2009 was US$ 29.14 M for
16,744 Mt caught in 2008-2009).
Ecosystem and Socio Economic Indicators

Figure 1: BOBLME Hilsa Landings by country.

Number of people
in fishery

Estimated 3-4 Million (BGD, IND and
MYA)

Value of fishery

US$ 700-900 Million

Fishing Impacts

High growth and recruitment over
fishing on target and bycatch
species.

Habitat Loss

High risk to hilsa viability

Pollution Increase

High risk to hilsa viability

Ecosystem Issues

Figure 2: Phase plot for B2014/BMSY and F2014/FMSY for Bangladesh hilsa
using SRA Approaches. MSY is estimated ~673Kt (500 Kt-452 Kt, 80% CI)
for the Bay of Bengal hilsa Stock using Stock Reduction Based
Approaches. Current Biomass is estimated at 782K t (80 % CI 520
Kt - 1071 Kt) (BMSY=675Kt, 80% CI between 500Kt and 860 Kt).Targets are
indicated as BMSY and FMSY and limits set at 0.4 BMSY and 1.5 FMSY
respectively.

Stock status is overfished (Figure 2).
In India the stock appears to be severely overfished
(based on preliminary data) whereas in Bangladesh it is
overfished as well (based on preliminary data), though
maybe showing rebuilding trajectories due to time-area
closures and establishment of marine sanctuaries. In
Myanmar, very little data is available on effort and the
status is therefore uncertain. Given that 80-90% of the
overall catch comes from Bangladesh and India, it is safe
to assume that the stock as a whole is overfished. Note,
the precautionary principle was based on coming with
this recommendation, as the Working Group preferred
to err on the side of caution in making this
determination.

While fishing gear is not harmful on the environment,
small mesh sizes catch numerous fish that are juvenile
and cause recruitment overfishing. In addition
freshwater habitat degradation and loss of habitat due
to dams has reduced the species range in India and
Bangladesh. hilsa being a forage species, it is assumed to
have no significant effect on other communities in the
BOBLME ecosystem.
Solutions: Ecosystem Advice
Action

Issue Addressed

Develop stronger scientific
data
bases
and
management models

Data Quality

Stronger governance to
issue regulations and
monitor enforcement

Management

Alternative Livelihoods of
Fishers programs

Socio Economic

Mesh
and
Restrictions

Ecosystem and Bycatch
Impacts

Gear
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Science

Field

Parameter

Data Quality

Description of Indicator
Bangladesh has catch, and estimated effort by some
sectors. India has catch in marine and freshwater
(though freshwater estimates need to be evaluated).
Effort not known well in all three countries. In Myanmar
an effort to estimate overall catch has been made, though
the breakout between marine and freshwater is only
available for one year. Biological data limited in all 3
countries though some may exist in Bangladesh

Current
Status

CPUE and Surplus Production model estimates indicate
the stock is overfished in BGD and severely overfished in
India. Overall overfished is probably likely given India and
BGD account for 80-90% of the production. SRA
indicates overfishing is occurring as well.

Impacts

Start better
information and
sampling
programs:
BOBLME is
initiating this
Time area
management
closures indicating
that fishery is
improving in BGD.
Similar initiaves
are planned in
India, though
none in Myanmar.
Alternative
livelihood
measures to be
introduced for
fishers. Improve
socio-economic
status. Start
cooperatives.

Environment
al Impacts

3 M people in BGD directly or indirectly related with
harvest activity. 1 Million in WB, India. High price of hilsa
associated with better income, though fishing community
essentially marginalized community which could further
go into poverty if fishery collapses. Source: Poseidon
Small mesh sizes are extremely harmful to all species
caught in rivers and side channels. This gear does have
the effect of recruitment overfishing. All gears need to be
a minimum mesh size of catching greater than 25 cms of
hilsa. In addition Purse seine fisheries have an impact on
all species encountered by the gear. Note in Myanmar,
trammel nets should be regulated as in Bangladesh and
India for hilsa, as bycatch issues are large with this gear.
In India, bagnet fishery should be regulated for hilsa as
bycatch issues are large for this gear. Effect of
management regulations and measures of enforcement is
poor however, so overall impact is high on the
environment.

Habitat
Impacts

Gear is minimally harmful on environment

Fine

Multi-species
Interaction

Minimal Impact of hilsa on other species as it is
essentially a small forage species and has minimal
impact on ecosystem if Biomass drastically changes.

Fine

Pollution in freshwater habitat can affect freshwater
habitat quality and consequential recruitment. Water
quality in both India and Bangladesh fairly poor with
Myanmar unknown.

Talk to
environment and
Pollution control
boards for Point
and NPS Pollution
to be controlled

Socio
Economic
Impacts

Threats

Management
Action

Pollution

Insure minimal
mesh size in
gillnets with
proper
enforcement.
Regulation of
bagnet and
trammel net gears
to minimize
bycatch issues.

14

