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Abstract.—While conducting research examining the impact of American White Pelicans (Pelecanus erythrorhyn-
chos) on the aquaculture industry in the southeastern United States, an apparent age and sex bias was observed
among captured and collected pelicans. Data from 284 pelicans captured or collected at loafing sites located near
aquaculture ponds during 1998 to 2009 were analyzed. A sampling bias could suggest segregation of pelicans by sex
or age on wintering grounds. Captured pelicans were strongly biased towards immature males (73%) and collected
pelicans were male biased (38% Adult Male, 47% Immature Male). Although the underlying mechanisms are not
understood, observed pelican use of loafing areas may be related to numerous, readily available prey at aquaculture
facilities. Received 21 December 2009, accepted 25 February 2010.
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Many researchers have noted sex and age
differences in the capture of birds. Welty and
Baptista (1988) stated that biased sex ratios
in captured birds are fairly common but cau-
tioned that unequal sex ratios may be erro-
neous. Using published information, they
compiled a list of examples of male-biased
sex ratios from relatively large samples of
birds that were mostly trapped for banding
(Welty and Baptista 1988). Capture tech-
niques might also be responsible for age and
condition bias in birds (Weatherhead and
Greenwood 1981; Borras and Senar 1986;
Greenwood et al. 1986; Senar 1988;
Vanderkist et al. 1999).

American White Pelican (Pelecanus eryth-
rorhynchos, hereafter pelican) use of aquacul-
ture facilities in the southeastern United
States has increased during the last 20 years
(King 1997; King 2005). Pelicans often loaf
in large flocks on mud flats, flooded fields or
abandoned pond levees near the aquacul-
ture facilities (King 1997; King and Michot
2002; King 2005). Pelican use of individual
loafing sites may vary season to season, or
year to year due to factors such as fluctuating

water levels and human disturbance (King
1997; King and Michot 2002; King 2005).
While capturing pelicans (Schemnitz 1996;
King et al. 1998) for studies evaluating im-
pacts of foraging pelicans on the aquacul-
ture industry, we noticed an apparent age
and sex bias among the captured and collect-
ed pelicans, which might suggest segrega-
tion of age and sex classes among pelicans.
Information on American White Pelican seg-
regation based on age or sex on their winter-
ing grounds is lacking (Johnsgard 1993;
Knopf and Evans 2004). The objective of this
evaluation was to identify any capture bias
based on age or sex. Biases could provide in-
sight to possible segregation of age and sex
classes of pelicans on the wintering grounds. 

METHODS

Pelicans were captured at loafing sites 

 

≤5 km from
aquaculture facilities in Alabama, Arkansas, Louisiana
and Mississippi (Fig. 1) using modified leg-hold traps or
rocket nets (King et al. 1998) from 2002-2009. The num-
ber of pelicans using the loafing sites selected for cap-
ture attempts ranged from 20 to 3,000. Because pelicans
are wary of disturbance at loafing sites (King 1997; King
2005), care was taken to minimize changes or modifica-
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tions to the site. We camouflaged rocket nets with avail-
able vegetation (e.g. brush or tall grass) or hay. Traps
were hidden with dirt and vegetation or submerged in
murky water (King et al. 1998). We made no effort to se-
lectively capture pelicans by age or sex. We recorded the
age (immature or adult) and sex for each captured pel-
ican (see methods below). All pelicans were banded be-
fore we released them at the site of capture.

During 1998-1999, we collected pelicans at loafing
sites (Fig. 1) adjacent to aquaculture facilities and areas
without aquaculture with either a shotgun or center-
fired rifle. We made no effort to selectively collect peli-
cans based on age or sex. For each collected pelican, we
recorded the age (immature or adult) and sex (see
methods below). Sex determinations were verified dur-
ing necropsy.

Color of the bill and skin (gular pouch, legs, feet)
was used to determine age class (immature or adult) for
captured and collected pelicans (Johnsgard 1993;
Knopf and Evans 2004). The bill and skin color for im-
mature pelicans ranges from pale pinkish-gray to pale
yellow and for adult pelicans the color ranges from dark
yellow to orange-red. Pelican gender was determined by
culmen length as described by Dorr et al. (2005). Peli-
cans with culmen length of 

 

≥310mm were classified as
male and those with culmen length 

 

≤309mm were clas-
sified as female (97% accuracy; Dorr et al. (2005). 

We compared the proportion of adult females, adult
males, immature females and immature males that were
captured with leg-hold traps versus captured with rocket
nets. Sample sizes were inadequate to test sex and age
bias by location; however, proportions of sex and age
classes across locations appeared similar. Consequently,
we pooled samples across locations to examine capture
bias using chi-square analysis (Zar 1984) and concluded
statistical differences when 

 

α

 

≤ 0.05.

All procedures involving pelicans were conducted
under Institutional Animal Care and Use Committee-
approved United States Department of Agriculture,
Wildlife Services, National Wildlife Research Center
study protocols, Louisiana Department of Wildlife and
Fisheries Scientific Collecting Permit LNHP-09-014, a
Mississippi Department of Wildlife, Fisheries and Parks
Administrative Scientific Collecting Permit, United
States Department of Interior Scientific Collecting Per-
mit MB019065-10, and United States Department of In-
terior Federal Bird Banding Permit 20873.

RESULTS

We captured 32 pelicans with leg-hold
traps and 66 pelicans with rocket nets
(Fig. 2A, 2B) at 13 loafing sites during winter
and spring of 2002-2009. We collected 186
pelicans with firearms (Fig. 2B) from ten dif-
ferent loafing sites during winter through
spring 1998-1999. All captures and collec-
tions were made during daylight hours. The

Figure 1. Capture and collection locations for American
White Pelicans 1998 to 2009.

Figure 2. (A) Sex and age class comparison of American
White Pelicans captured with leghold traps or rocket net
from 2002 to 2009. (B) Sex and age class comparison of
American White Pelicans captured (leg-hold trap and
rocket nets captures pooled) or shot for food habits
study from 1998 to 2009. Numbers above bars represent
sample size in each sex and age class category.
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percentages of adult female, adult male, im-
mature female and immature male pelicans
captured with leg-hold traps versus rocket
nets was similar (

 

χ2
3 = 3.30; P = 0.348;

Fig. 2A), therefore we pooled all captured
pelicans for comparisons with collected peli-
cans. There was a difference in the percent-
age of sex and age classes between captured
and collected pelicans (

 

χ2
3 = 50.731; P <

0.001). Captured pelicans were biased to-
wards immature males (73%) and collected
pelicans were male biased (38% adult male,
47% immature male).

DISCUSSION

Immature male pelicans appeared more
vulnerable to capture than female and adult
male pelicans. The vulnerability may be due
to immature birds typically being more naive
than older birds (Welty and Baptista 1988)
and therefore less wary of human presence
or disturbance at a loafing site. Also, we
found that male pelicans were more suscep-
tible to shooting than female pelicans. Possi-
ble reasons for the sex bias in both captures
and collections of pelicans might be that fe-
male and male pelicans segregate at loafing
sites or perhaps sexes winter in different geo-
graphic areas. Welty and Baptista (1988) and
Ketterson and Nolan, Jr. (1979) suggested
that bird sex segregation on wintering
grounds is often due to differential migra-
tion and/or intersexual competition for
food.

Glahn et al. (1995) found a male bias in
Double-crested Cormorants (Phalacrocorax
auritus) collected in the more aquaculture-
intensive areas of the delta region of Missis-
sippi. Similarly, male pelicans may select
loafing sites near aquaculture areas taking
advantage of the numerous, readily available
prey at aquaculture facilities. King and
Werner (2001) documented that pelicans
foraging at aquaculture facilities were able to
obtain their food requirements very quickly
compared to pelicans foraging at other hab-
itats.

The reasons for the capture and collec-
tion biases that we found remain unclear. Re-
search, perhaps using satellite telemetry to

determine if pelicans of known age and sex
are spatially segregated on their wintering
grounds might explain our findings. Also, we
recommend research to determine if sex ra-
tios of pelicans are male biased at birth or at
time of fledging.
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