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Recruitment predictions we can make, and their significance under changing climate

Authors: Julie M. Gross, Philip Sadler, John M. Hoenig

Abstract 
Understanding what causes large year classes, and developing the ability to predict good 
recruitment, has been called the holy grail of fisheries science, the last great unanswered 
question. We propose it is easier to predict bad recruitment than good because all that’s needed is 
to identify sufficient conditions for bad recruitment. For example, in seven stocks of striped bass 
(Morone saxatilis) in tributaries of Chesapeake Bay, low spring river flow reliably predicts poor 
recruitment: mean recruitment and standard deviation of recruitment are lower when river flow is 
low than when it’s high. Additional cases of poor recruitment can be predicted if unfavorable 
temperature conditions are identified. Thus, to get poor recruitment, it’s sufficient to have an 
environmental condition be lethal over a large enough temporal-spatial window. In contrast, to 
get good recruitment, it is necessary to have all environmental conditions be favorable to 
survival. Uncertainty in the stock assessment, and risk of management actions, are reduced by 
improving the ability to predict recruitment – in this case poor recruitment. Risks associated with 
specific management options, e.g., quotas, are generally evaluated by simulating possible values 
of recruitment. This simulation can be made conditional on whether or not unfavorable 
conditions for recruitment have been observed. The benefits of conditioning on climate variables 
depends on how likely are unfavorable conditions. Climatic changes leading to identifiable 
environmental variables becoming more frequently unfavorable can allow for reliable predictions 
of (some) poor recruitment. The converse is not true: favorability of some variables does not 
guarantee good recruitment. 

Keywords: 
lethal conditions, year class strength, uncertainty, risk, sufficient conditions, necessary 
conditions, river flow

Contact author: 
jmgross@vims.edu, Department of Fisheries Science, Virginia Institute of Marine Science, 
Gloucester Point, Virginia, USA
Virginia Institute of Marine Science
College of William & Mary
Williamsburg, VA 23064

mailto:jmgross@vims.edu

