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Identification Keys 

 Oceanic Fronts 
 Meandering Patterns 
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 Mushroom shaped 

features 
 Tongue shaped features 
 Coastal Upwelling 
 Shelf Break fronts 
 Plume fronts 
 Diverging fronts 
 Converging fronts 

 

 



Remote Sensing 

Fish Aggregation PFZ 
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Food 
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Phytoplankton Nutrients 

Ocean Color 

Processes 

Fish Finding -The Remote Sensing Approach 



Satellite Data 

Products 
PFZ Advisories Key Indicators 

Sea Surface Temperature 

Chlorophyll 

PFZ Advisory Services 

(Lab – to – Land ) 
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Distribution of Hilsa shad 
Found in rivers and estuaries in India, Pakistan, 

Bangladesh, Burma and the Persian Gulf area where 

it can be found in the Tigris and Euphrates rivers in 

and around Iran and Iraq. 

 

India: Hugli (tributary of Ganges), Mahanadi, 

Chilka, Godavari, Tapti and Narmada.  

 

Total yearly production: 5 million tons.  

 

50%-60% are caught by Bangladesh, 15%-20% are 

caught by India, Pakistan and rest 5%-10% are 

caught by Malaysia, Thailand, China, Vietnam and 

Srilanka. 

 

The fish contributes about 12% of the total fish 

production and about 1% of GDP in Bangladesh. 



Tenualosa ilisha, popularly known as Hilsa shad, is 

a pelagic species in the Clupeidae family 

 

Well distributed in the coastal shelf, estuaries, 

brackish water lakes and   freshwater rivers in 

Indonesia, Java, Sumatra, Myanmar, Bangladesh, 

India, Pakistan, Kuwait, Iraq and Iran.  

Breeding/Migration highly dependent on fresh water 

discharge and phytoplankton (Diatom) availability. 

Ganges, Brahmaputra and Meghna reverine 

system is one of the largest drainage of Himalaya is 

used by the fish for breeding. 

Anadromous in nature, Breeding highly dependent on South-west monsoon and Primary 

breeding period June – October 

General Characteristics of Hilsa  

https://en.wikipedia.org/wiki/Clupeidae


Hilsa sanctuaries in Indian Sndarbans  

(demarcation may not be accurate) 



Salinity adaptations 

Stenothermal, Eurythermal, Stenohaline, Euryhaline 



HILSA FISHERY STATUS IN WEST BENGAL 

(Data Source: West Bengal Fisheries Department, Govt. of W.B.) 
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Catch vs. Effort 

Catch (in tonnes) Effort (No. of Boats)

 Within the time span of eight years the 

condition factor has decreased ~45%, i.e. 

the health condition of the fish is 

deteriorating very fast in its natural 

habitat. 

 b value represents the nature of growth of a 

fish. A value of 3.0 refers an allometric 

growth. b value of Hilsa reduced ~39% 

during this time span. 

Source: Das et al. 2018 

Hossain et al 2020 



Catch Per Unit Effort (CPUE) Map of Winter and Summer Phase  

HILSA DISTRIBUTION 



Catch Per Unit Effort (CPUE) map of Monsoon and Post Monsoon Phase  

HILSA DISTRIBUTION 







As the monsoon intensifies from 

June-September, it leads to the 

salinity depletion leading Hilsa to 

migrate towards river.  

  As the high resolution coastal 

salinity data from satellite as well 

as modeled  salinity is 

unavailable, prediction of the 

monsoon is very much essential. 

Salinity vs Hilsa catch 

Collaborator: Jadavpur University 



Effect of River Discharge on Hilsa Catch 

Collaborator: Jadavpur University 



Daily rainfall vs Hilsa catch 

Collaborator: Jadavpur University 



Collaborator: Jadavpur University 



Nutrients in BoB 

Hossain et al 2020 



Phytoplankton 

 During monsoon higher nutrients but 

lower phytoplankton biomass. Light 

limitation  due to cloud cover 

 High nutrient load during monsoon leads 

to the high phytoplankton biomass during 

post-monsoon.  

 High silicate value during monsoon 

enhances the growth of diatoms as the 

diatoms are having siliceous structure.  

Hossain et al 2020 



  Percentage of 

occurrence of Diatom 

increasing form 

monsoon to post-

monsoon.  

  Species diversity of  

Diatom also 

increasing during 

•During monsoon brooder fishes 

are gradually decreasing 

Phytoplankton intake. However, 

sand/ organic debris intake 

increase. 

•October onwards Diatom intake 

increases and sand/organic 

debris intake gets low.  

Gut content and Phytoplankton  

Collaborator: Jadavpur University 



Phytoplankton/ 

Phytoplankton/ 

How much phytoplankton is 

 important for adult during 

breeding migration ? 



Wind 



Cyclone  induced Hilsa catch 

Cyclone  induced total fish catch 

Cyclone induced increased fish catch  

Phailin: October 2013 Collaborator: Jadavpur University 



Primary productivity vs Hilsa 

Hossain et al 2020 



Hossain et al 2020 



Challenges  

•High commercial value & over harvested 

•Highly migratory & anadromous species 

•Mostly targeted during monsoon, when the stock 

is near to coast/estuary for breeding 

•High inter-annual variability 

•Prediction need to be developed in quantitative 

approach and should be sustainable in nature 

•Service on Maximum Sustainable Yield (MSY) & 

efforts are essential for policy makers 

Salinity  Phytoplankton  

Wind  

Hilsa shad predictive capabilities 

Lunar phase  

Proposed Services  

 Short-term & long-term prediction 



Experimental Hilsa shad advisories  
Approach  

•Small-pelagic fish habitat-suitability modelling 

•Model: Generalized Additive Model (GAM) 

•Parameters Used:  

      (i) ROMS simulated sea surface 

temperature,   

      chlorophyll concentration, dissolved oxygen 

&   

      salinity (ii)  Remotely sensed rainfall (iii) 

Fish catch as response variable 

•Best fit model : 

g(CPUE)=a+s(SST)+s(Rain)+s(Oxygen)+s(Chl)+s

(salinity) 

where g is the link function, a is a constant, s (.) 

is a spline smoothing function of the 

predictors 

(kg/hr. 
• Predicted CPUE 
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