
Predicting poor recruitment in striped bass 
from environmental conditions

Julie M. Gross & John M. Hoenig

STAC Striped Bass Workshop | 14 February 2025



Recruitment & the 
environment

• Recruitment linked to 
environmental conditions BUT:

• Highly uncertain relationships

• Often fail with additional years of data

• Add little improvement to recruitment 
predictions



Poor-recruitment paradigm: 
Predicting poor recruitment is easier than 

predicting good recruitment

Poor recruitment 
requires only one 

extreme environmental 
condition

Converse not necessarily 
true… favorable 

conditions ≠ good 
recruitment



Applying to striped bass…

• 7 major tributaries of Chesapeake Bay 

• Recruitment: 

• Annual age-0 juvenile abundance index

• Environment: 

• Annual mean spring river discharge (ft3/s)

• Average of daily river discharges for period 30 March 
– 15 May

• Data from 1985 – 2023

• Chosen to avoid confounding with low stock

• Historic data (1967-1984) for 3 VA rivers also 
analyzed separately 

York

Choptank



Poor-recruitment Paradigm methodology

Define “Extreme” 

environment conditions:

 

= lowest 1/3 of river 

discharge observations

Characterize recruitment 

patterns:

• Median recruitment

• Standard deviation

• Proportion of years 

with bad recruitment

Comparing “extreme” to non-

extreme” we expect:

•  Reduction in recruitment 

• Lower std. dev

• > 50% poor recruitment 

under extreme conditions



Paradigm results for Chesapeake striped bass:

During extreme 
conditions: 

• Recruitment is 
lower

• Std. Dev. is lower

• Propr. of years 
with bad 
recruitment is high



Extreme 
conditions 
(left): 

• Recruitment  
always 
lower  

• Std. Dev. 
lower

• Large # years 
with bad 
recruitment

• Large 
recruitment 
only ever 
seen twice 
across all 
rivers 



River Choptank James Patuxent Potomac Rappahannock Susquehanna York

% reduction 

median 

recruitment
67.2% 40.3% 40.0% 22.6% 67.8% 69.4% 52.6%





Modeling the poor-recruitment paradigm



Modeling the poor-recruitment paradigm



Modeling the poor-recruitment paradigm



Modified 
Beverton-Holtvon BertalanffyHockey Stick

Proposed models for predicting 
recruitment



Modified 
Beverton-Holtvon BertalanffyHockey Stick

Proposed models for predicting poor 
recruitment

For striped bass data, smooth models 
have more issues with:

• Convergence
• “Nonsensical” parameter estimates



Bias corrected

Simple back-transform

(non-transformed model) (log-transformed model)







• Poor-recruitment easier to predict (than good) for 
Chesapeake striped bass

• Low river discharge --> 20 – 70 % reduction in recruitment

• Can provide way to judge credibility of a juvenile abundance 
index value

• Hockey stick reasonable for striped bass recruitment

o (Smooth models can perform similar to hockey stick if well-behaved)

Conclusions:



Introduction:

 “Poor-recruitment 

paradigm”
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