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ABSTRACT 

Migrating salmons are possibly impacted by crude oil due to maritime transport. Have tissue samples 

been collected from surviving smolts, distinct metabolites were analyzed by one-dimensional 
1
H 

nuclear magnetic resonance spectroscopy. The age-dependent ANOVA results replicated at several 

exposure levels reveal the need of combining information across experiments to enhance statistical 

power. In the integration of several ANOVA studies under specific alternative hypotheses, we impose 

technical conditions on the parameter adaptive to varying sample sizes. An “integrated likelihood” 

method is proposed. As binning is necessary for spectroscopic data output, possible horizontal 

truncations lead to biased ANOVA results. Parametric modeling on the truncation allows reducing the 

bias to a tolerable extent. 
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