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Do maternal effects in response to a specific environment act to make 
offspring better in that same environment? 
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! Crowding is stressful (Leips et al. 2000, Ecological Monographs, 
unpublished).

! Under crowded conditions, larger offspring are much more likely to 
survive (Leips et al. 2013 Ecology and Evolution). 

! Heterandria are highly matrotrophic and offspring mass at birth is flexible 
(Leips et al. 2009 Evolution). 

! Gestating offspring and mothers communicate (Schrader and Travis 2012 
PLoS ONE). 

Results

! Collected from Wacissa River, natural 
high population density environment 
and Trout Pond, natural low 
population density environment. 

! Raised offspring in a common garden, 
then moved to density treatments 
and allowed to reproduce for 6 
weeks. 

! Tanks searched 2-3 times weekly for 

offspring and sacrificed at birth in 
weeks 3 and 4. 

! Juveniles were prepared for drying 
and were freeze dried for 24 hrs. 

! Dry weights were recorded 

immediately after drying using a 
Kahn C-31 microbalance.

Fig.1a. H. formosa female Fig 1b. H. formosa male

Fig 2. Microbalance and freeze drying 
setup
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Wild-caught fish from WR make larger 
offspring at lower densities 

F1 fish from both populations start making 
larger offspring at higher densities 

! Females from WR make slightly larger offspring when 
crowded, but females from TP make smaller offspring. 

! WR females whose mothers were crowded make 
larger offspring than WR females whose mothers were 

not crowded. 

There is a growing recognition that maternal effects can influence how 
organisms perform in the next generation but whether those effects are 
adaptive - do they enhance performance - remains generally unresolved.
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Conclusion: WR fish may well have evolved a kind of safeguard maternal effect in 
response to crowding that TP fish have never had the need to generate. 

Future Directions

We will investigate the performance of offspring to 
see if maternal effects act only on offspring size or 
on other aspects of offspring performance after 
birth.


