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studies provided were a part of a project concerning comparative investigations and
monitoring of Gentoo on the border of the distribution of these two species. P. p.
papua is with a considerable body weight of 6.2-6.5 kg and P. p. ellworthi a little bit
smaller - 5.5-6.0 kg.
The published studies of sexual dimorphism of Gentoo using morphological measurements are unconvincing because of the low number of identified male and female
birds (STONEHOUSE 1960, 1967). Therefore sex determination by morphological measurements is too complicated and could be misleading. The sex of Gentoo penguins can
be identified by external appearance (STONEHOUSE 1970), but the most precise method
is DNA analysis of the sex-related chromosome markers (ITOH et al. 2001).
The aim of this study is to verify the reliability of sexing by Pygoscelis papua using
morphological features and to compare it with sex determination using DNA analysis.

Material and Methods

Abstract: Two hundred individuals of Gentoo penguins (Pygoscelis papua) were investigated
for sex determination using DNA analysis and morphological measurements of the body
weight, length of the bill and length of the flipper.
The results show that the sex determination using morphological characteristics for Gentoo
penguins is of relatively low significance. For the population from the South Shetlands
32.5% of the whole population can be sex-determined by using the body weight, 16.9% by
using the length of the bill and 16.1% by using the length of the flipper.
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Introduction
Despite the rich literature on penguins, data on many aspects of their biology and
ecology remain either unstudied or unpublished. Gentoo (Pygoscelis papua) is one of the
most poorly documented species. There is also a geographical variation among Gentoo
penguins (STONEHOUSE 1968). Moreover, using the Gentoos morphological measurements, taxonomical conclusions were drawn, and two subspecies were recognized Pygoscelis papua papua (FORSTER, 1781) and Pygoscelis papua ellworthi (MURPHY,
1947) (STONEHOUSE 1970). The subspecies P. p. papua considered subanatarctic (south
to c 600 S) and P. p. ellworthi, separated by smaller size and proportion of bill, inhabits
the Antarctic Peninsula and the South Sandwich Islands (DEL HOYO et al. 1992). The
scattered populations show considerable variation on weight and measurements
(STONEHOUSE 1970). The investigations were provided on the Livingston Island, situated
at 62º38´ S, and this fact theoretically allowed to consider that Gentoo spread there
belonged to the subspecies P. p. ellworthi.
The identification of the sex of birds is fundamentally important from different
aspects of fundamental research. Gentoo penguins are monomorphic and difficult to
differentiate. A great part of investigations use sexing by morphological criteria. The
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Field measurements were provided on adult, nonmoulting Gentoo penguins (Pygoscelis
papua), inhabiting the Livingston Island (South Shetland Islands) at 62º38´29´´ S and
60º24´53´´ W during three Antarctic summer seasons over the period December February (2001-2003) by standardized measurements of body weight, bill, and flipper.
Blood samples were collected from 100 birds. Approximately 1000 ìl of blood
was drawn from the cubital vein using a syringe and placed into K3 EDTA.
All the examined penguins were marked using glass-encapsulated TROVAN identification electronic transponders. Subcutaneous implanted (CLARKE, KERRY 1998) transponders have demonstrated to be reliable means of identifying individual penguins.
Transponders were injected at the back of the neck or between the shoulder blades.
These locations are chosen, because the skin of the birds there is the loosest. The
TROVAN system enables automatic detection of birds.
DNA was extracted using a standard phenol-chloroform method as described by
SAMBROOK et al. (1989). DNA samples were resuspended in 10mM, TRIS 1 mM
EDTA pH 8.0 and kept at either 4 or -200 C.
The sex determination was performed on 91 samples by PCR as described by
ITOH et al. (2001). The PCR products in volume of 20 µl were separated on 2 %
agarose gel and visualized by ethidium bromide staining.

Results and Discussion
Sex determination was performed on nuclear DNA samples of 91 penguins. The analysis revealed that 37 of the samples were from female and the rest 56 were from male
individuals. The constitution of sex chromosomes of birds is ZW for females and ZZ for
males. Thus any DNA sequence that is present only on the W chromosome and is
widely conserved among species would be a target of PCR-based sex identification
(ITOH et al. 2001). The results of sex identification were based on PCR specific fragments of Z and W chromosomes. Male individuals are identified by amplification
product with length 252 bp and the female have two amplification products with length
252 bp and 192 bp (Fig. 4.).
Values from field measurements of body weight, length of bill and flipper for male
and female Gentoo penguins and means of total measured individuals are presented in
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