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Outline

• Thermal habitat relationships with fisheries

• Fisheries habitats defined by satellite data

• Potential applications from surface and/or bottom current 

measurements

– Fronts, prey aggregation

– Upwelling, divergence

– Identifying source location of eDNA

– Larval dispersion and settlement

– Eddies

– Sediment/benthic disturbance



Fish & The Environment

• Fish metabolism, distribution, 
abundance, is highly coupled to 
currents, salinity, plankton, 
predators, prey, temperature, …



NOAA US Fishery Data

Spatial grain = 11km

Ocean

 Observations

+

Models

Statistical, Mechanistic, and Physiological

“niche” Models

Approach: Regional Habitat Models

Regional

Habitat

Projection



Black Sea Bass Habitat (Lab-Based Physiology)



Niche model: nonlinear extension of 

Boltzmann-Arrhenius equation

(mechanistic basis in enzyme kinetics)

Water temperature

hindcast from 

oceanographic model (ROMS)

+

Butterfish Habitat
(Statistical Curve fit to Physiological Curve)



Fall High

Butterfish Habitat
(Statistical Curve fit to Physiological Curve)

2002:

Weak Winter Low

Strong Fall High

1987:

Mediocre Winter Low

Weak Fall High



Accounting for variability 

in habitat available during 

the survey decreased 

uncertainty in the 

butterfish stock 

assessment and led to 

reopening the fishery.



Sturgeon mapped to water 

masses classified based on 

satellite-based surface 

temperature and ocean color 



Daily risk map based 

on satellite data 

provided online and 

via text for 

endangered sturgeon



Critically endangered right 

whales may occur more 

frequently near strong 

fronts between water 

masses. Possible indicator 

of prey aggregations.





LCS
Finite Time Lyapunov 

Exponent is a type of 

Lagrangian Coherent 

Structure. Based on 

currents and can 

indicate areas passive 

particles (including 

prey species like 

zooplankton) may 

aggregate.



Palmer Deep 

LCS Case Study





LCS in the Mid-Atlantic Bight





Upwelling



Persistent SW winds

Ekman flow pushes warm 

surface water offshore

Upwelled cold, nutrient-rich 

bottom water along coast

Possible phytoplankton 

bloom

Possible zooplankton 

bloom



eDNA is becoming a common tool 

in the MAB. HFR can help identify 

where the source water is from. 



Eddies and warm 

core rings may be 

related to some 

species 

distributions such 

as longfin squid.



Currents can affect 

larval dispersal and 

settlement success.







all larvae
successfully 

settled larvae



HFR data several potential applications to fisheries 

(and similar) data.

This data is also assimilated into regional models, 

which can improve coverage and allow for predictions.

Storms and strong currents can also cause benthic 

disturbance and temporary stress. To significantly affect 

a population’s distribution, these impacts are likely 

minimal compared to trawls, etc, or require prolonged 

strong currents due to tides.
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