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Abstract We present the asymptotic distribution for an estimator of the population
size for the case of s partially catchable populations. Our approach is useful for
capture–recapture studies with photo-identification data where part of the popula-
tion does not have any distinctive characteristic which allows unique identification
of the individuals. This work represents an extension of Theorem 4 in Sanathanan
(1972, The Annals of Mathematical Statistics, 43, 142–152).
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1 Introduction

Capture–recapture estimators of the size of a closed population require that a num-
ber of assumptions be satisfied if the estimates are to be unbiased. These assump-
tions are discussed in detail in Seber (1982). One of the main assumptions require
homogeneity of animal behaviour with respect to catchability. The bias in the esti-
mation of abundance resulting from heterogeneous capture probabilities is gen-
erally negative, i.e., the population size estimates tend to underestimate the true
population size. In many instances characteristics of the individuals being captured
are responsible for such heterogeneity. For example, older individuals may be eas-
ier to catch than younger ones, or females be easier to catch than males, etc. The
bias resulting from lack of homogeneity can be minimized either by stratification
of the data in order to obtain abundance estimates for more homogeneous sub-pop-
ulations (Sekar and Deming, 1949; Rivest et al., 1995) or by modeling the capture
probabilities as a function of variables related to the process (Alho, 1990; Hug-
gins, 1989, 1991). In the first case, the sub-populations formed by classifying the
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