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Abstract

Life table response experiments (LTREs) are studies that quantify the population-level effects of environmental
factors by measuring a set of vital rates (a life table) under two or more conditions (treatments). The vital rates are
incorporated into a demographic model and the population growth rate A is calculated to summarize the treatment
effects at the population level. A previous paper introduced a way to measure the contribution of each vital rate to
the overall treatment effect on A. Here, I generalize this method from age-classified models to models based on size
or stage. I present methods for three parameterizations (in terms of the matrix entries, in terms of lower-level vital
rates, and in terms of the life cycle graph, including age at maturity) of size- or stage-classified models. In each case,
the contributions are calculated from the treatment effects on the vital rates and the sensitivity of A to changes in
the vital rates. Examples are presented of the effects of fire on a tropical grass, of geographical location on killer
whales (orcas), and of pollutants on a marine polychaete. In analyzing LTREs, it is not safc to assume that the most
obvious treatment effects on the vital rates are the most important.
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1. Introduction

Life table response experiments (LTREs) are
studies that quantify the population-level effect
of environmental factors by measuring a com-
plete set of vital rates (a life table) under several
conditions (treatments). The terminology was in-
troduced by Caswell (1989a) to describe an ap-
proach that dates back to Pearl (1928, for exam-
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ple) and Lotka (1936), and was introduced into
ecology by Birch (1953). The terms ‘experiment’
and ‘treatment’ are used loosely, to include not
only manipulative experiments but also compara-
tive observations under natural conditions.

The effects of almost any environmental factor
are diverse (affecting survival, reproduction,
growth, and other vital rates) and stage-specific
(affecting some parts of the life cycle more than
others). Thus, interpreting LTREs requires a de-
mographic model to synthesize the vital rates into
a measure of population performance. The most
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