MARAM/IWS/2019/WCRL/WP4

COMMENTS ON THE ROCK LOBSTER GROWTH RATE DECLINE

Robin Waples

[bookmark: _GoBack]The steep decline in estimated growth rate of male rock lobsters since 1970 suggests that it is important to consider possible effects of fishery-induced evolution (FIE) in this species.  FIE can occur when harvest a) increases overall mortality rate; and/or b) selectively removes larger/older individuals.  The consequences of FIE are quite predictable:  In a population that experiences low adult mortality, the strategy of deferring maturation/reproduction and using the energy to grow fast at young ages is generally favored by natural selection.  The payoff comes later because the individual is larger when it does mature, and it can expect to have a long reproductive lifespan.  If adult mortality increases (thru harvest or other factors), this strategy becomes less viable, and there is selective pressure to mature earlier at a smaller size, to ensure at least some opportunities for reproduction.  Selectively removing larger individuals exacerbates this phenomenon, but it is not required: a simple increase in mortality is sufficient to produce FIE.

Over the past 1-2 decades, a number of empirical studies have documented phenotypic/life history changes consistent with FIE.  Just a few of the many potential references are listed below.  Here are some potential ramifications for rock lobster:

· FIE provides a potentially logical explanation for declines in male growth rate, which is otherwise puzzling for a population reduced to such a low proportion of virgin biomass, in which case reduced competition should produce faster growth. 
· To the extent that FIE has occurred, growth rates might not respond quickly if environmental conditions become more favorable.   FIE can be reversed but the rate of restoration could be slow because selection in the opposite direction is not likely to be as strong
· Even if direct selection for slower growth rate occurs primarily in males, female growth rate can also be affected, because males and females share most of their genes.  This can set up a system of sexual conflict as described in the Barson et al. salmon study.
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