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both the DNA extraction and PCR steps to detect
contamination with exogenous DNA. DNA
extractions were conducted in a separate room
from post-PCR ampli“cations to minimize possible
cross contamination and aerosol resistant “lter tips
were used at all steps.

DNA samples were quanti“ed three times with
UV absorbance at 260 nm using a 96-well Spec-
traMax 190� spectrophotometer plate reader and
Softmax PRO� software.

All sample types yielded reproducible DNA
sexing results with the exception of molted tail and
”ight feathers (Table 2). Plucked body contour
feathers, mouth swabs, and autolytic tissue were
highly reliable for correctly determining sex in
samples of known sex and successful ampli“cation
of the CHD gene in samples of unknown sex
(Table 2). Plucked chick down had the lowest
DNA concentration, but had a 95.9% success rate
(Table 2). Hatched eggshell membranes were a
better source of DNA than predated eggshell
membranes (Table 2). Molted contour feathers
had a lower success rate (60%) for ampli“cation of
the CHD gene, but produced similar results to
previous studies (Segelbacher 2002).

All samples of known sex (n=246) were DNA
sexed correctly and allelic dropout (allele ampli“-
cation failure) was not observed. However, allelic
dropout was observed in 25 eggshell membranes
samples because of inconsistent ampli“cation of
the W-speci“c CHD band. These samples were
excluded from further analysis and were consid-
ered unsuccessful.

We demonstrate that both noninvasive and
moderately invasive samples provide useful alter-
natives to invasive sampling in sex determination
studies of endangered avian populations. With
further improvements to extraction methods, PCR
protocols, and genotyping techniques, noninvasive
samples may eventually produce consistently reli-
able results, eliminating the need for invasive
sampling.
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