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PLUMAGES AND MOLTS OF BROWN PELICANS

Ralph W. Schreiber,' Elizabeth Anne Schreiber,!
Daniel W. Anderson,? and David W. Bradley?

ABSTRACT. Fledgling to adult plumage changes in Brown Pelicans
{Pelecanus occidentalis) are deseribed from extensive examination
of specimens both in the field and in museums. Adults are found to
have a very complex annual molt cycle that causes great changes in
appearance which are generally related to the breeding cycle, al-
though a few birds are found to breed in all stages of the cycle.
Variability between individuals and geographic regions is noted in
relation to breeding biology and ecology. Plumages and molts of
Brown Pelicans in Florida and California do not fitexactly into either
the Humphrey/Parkes (Humphrey and Parkes, 1959) or the Amadon
(1966) proposed nomenclatural schemes. The Staffelmause, although
originally described for the Brown Pelican (Stresemann and Stre-
semann, 1966), does not appear to exist in this species. A system
for illustrating molt in figures is presented.

INTRODUCTION

Henry Forbes studied Brown Pelicans (Pelecanus occiden-
talisyin 1912 and 1913 in Peru and stated: “‘I am still unable
to make up my mind what is the exact plumage sequence or
how long each dress is retained. . . . Other ornithologists . . .
may be induced to make and publish further observations
on the subject” (Forbes, 1914). Although Palmer (1962) de-
scribed the plumages of Brown Pelicans based on the material
available to him, no thorough study exists on the plumages
and molts of this species. Recent fieldguide descriptions of
plumages are unsatisfactory or inaccurate (National Geo-
graphic Society, 1983; Peterson, 1980; Robbins et al., 1983).
In this paper we attempt to fill this void.

METHODS AND MATERIALS

We have observed and recorded data on plumages and molt
in Brown Pelicans since 1969, primarily in Florida, Baja
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California, and California, but also, to a lesser degree, in
Puerto Rico, South Carolina, Louisiana, and Peru. The
Schreibers recorded molt on over 900 Florida and 200 Cal-
ifornia specimens and examined virtually all specimens in
American and European museum collections. Anderson has
recorded molt on 175 specimens and recorded extensive field
observations from Baja California and California. Dead spec-
imens, collected from the early 1800s through 1983 with
varying levels of accompanying data, were examined (Table
1).

We have eliminated from analysis all specimens whose
capture data were questionable and those which remained in
captivity for several weeks in a “‘rehabilitation™ center. We
believe their debilitated or dying condition, and the fact they
were captured, may indicate a physiological problem that
could affect plumage and molt condition and pattern. The
same, of course, could be said of birds found dead in the
wild. Due to the Endangered Species status of this species
(U.S. Fish and Wildlife Service, 1974) we were unable to
collect specimens specifically for this study. This particularly
hindered our analysis of known-age birds. Plumage descrip-
tions for known-age birds were taken from personal obser-
vation and from thousands of photographs of marked wild
birds. Anderson collected 33 known-age, healthy specimens
in 1980 from the Gulf of California under special permit. He
also raised two pelicans in captivity. They were found to be
comparable to 53 photo-documented, banded wild birds and
collected specimens from the same population. We used these
individuals in the detailed analysis of the sequence of plum-
ages from juvenal to adult and individual differences. We
have few specimens between 12 and 36 months of age but
believe those we have accurately reflect the plumage sequence
from fledgling to adult, which we describe here. The devel-
opment of nestling plumage of Brown Pelicans was described
by Schreiber (1976).

From museum study skins we recorded data for molt in
the rectrices and outer primaries only since we could not
examine the inner primaries and secondaries without dam-
aging the specimens. We prepared our own specimens as “‘flat



Table 1. Pelecanus occidentalis specimens examined for this study
of molts and plumages.

Previously collected Museum specimens: 403 specimens
Schreiber collections,' Florida west coast: 415 specimens
Anderson collections,? California and Mexico: 64 specimens

Ages: 397 adults (45%), 168 subadults (19%), 317 birds less than 1
year old (36%)

Sexes: 397 males (45%), 362 females (41%), 123 unknown sex on
label (14%)

Months collected (when known):

Number Percent Number Percent

January 76 9.2 July 89 10.8
February 90 10.9 August 59 7.2
March 68 8.3 September 41 5.0
April 75 9.1 October 38 4.6
May 94 11.4 November 48 5.8
June 56 6.8 December 75 9.1
Locations: Florida east coast 104
Florida west coast 415
North and South Carolina 10
Texas and Louisiana 24
Caribbean islands 67
Central America 23
Peru, Chile, Ecuador 44
Galapagos 17
Mexico mainland 27
California and Baja California 131
unknown 20

" Housed in Los Angeles County Museum of Natural History.
? Housed in Division of Wildlife and Fisheries, University of Cali-
fornia, Davis.

skins” and their usefulness for this type of study cannot be
overemphasized (Norris, 1961; Clench, 1970). From flat skins
and live specimens we recorded molt in all primaries, sec-
ondaries, and rectrices. We describe the shapes and colors
of covert and body feathers but not details of their molts, for
which we do not have extensive data. The description by
Palmer (1962) of colors and shapes of feathers of Brown
Pelicans is basically accurate. His comments relating the
plumages to a termination of the breeding season, based on
the limited data then available, were most perceptive. In our
descriptions we describe first the “appearance’ [“aspect’ of
Humphrey and Parkes (1959), or “plumage” of Amadon
(1966)] and soft part colors. We did not use Dwight’s (1902)
terminology, which names plumages in relation to the breed-
ing season, because the plumages of pelicans occasionally do
not follow the reproductive cycle. We discuss this variability
after we describe what a pelican looks like and the molt
pattern as it matures to eventually undertake repeating an-
nual cycles. We have found that the two subspecies best
known to us (Pelecanus occidentalis carolinensis and P. o.
californicus) follow the same fundamental patterns, although
there are some distinct taxonomic differences which we dis-
cuss.
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RESULTS

Adult Brown Pelicans undergo a series of changes in plumage
which are best described as a regular but variable circannual
sequence (Figs. 1, 2; Table 2). Juvenal plumages are dra-
matically different from those of adults (Fig. 2) and gradually
merge into the typical definitive adult patterns during an
individually varying period of 3-5 years. We first describe
the annual cycle for a “typical” adult and note the variation
found. We then describe the changes that occur between
fledging and the adult cycle.

ADULT PLUMAGES
Annual Cycle

The annual changes in adult plumage result in birds that
appear radically different at different seasons. The major an-
nual changes in soft part colors are noted in Table 2, and in
Figure 3 we illustrate the locations on the body of the parts
discussed. Some of these changes in plumage and soft parts
occur in 1 week or less.

In October—January most adults (birds at least 3-5 years
old, on both coasts of North America) have completed a
total molt and have all new feathers; the upper surface of the
body is silver-gray, the belly very dark brown, the neck white,
and the head mostly pale to dark yellow (Fig. 1A). At this
time the adults “squeak” noticeably as they fly, probably
from the fresh feathers rubbing during wing beats. The iris
is dark, the eye ring and pouch are dull blue-black to dark
green, and the bill is dull but begins to change to bright
orange-yellow in Pelecanus occidentalis carolinensis (Fig. 1A)
and bright pink-orange in P. o. californicus (Fig. 2A).

During December—March, as the normal breeding season
approaches, the soft part colors intensify, the iris clears to
straw white or bluish white, and the yellow head becomes
darker yellow (Fig. 1B). The pouch and eye ring change to
breeding colors over approximately 2 weeks. The neck molts
over 2-3 weeks, from white to dark brown (Fig. 1C). This
results, for a short time, in a “V-shaped yoke” on the dorsal
base of the neck (Fig. 4E). In young birds (24-40 months
old), the white feathers of the head do not become darker
than pale yellow. However, in adults these feathers grow in
pale yellow but quickly become deep yellow as the birds rub
the head against the uropygial gland. Fully adult males and
females do not differ in the intensity of the yellow color.
Most individuals in most years begin nesting in these colors
(Fig. 1C). Bill color becomes brightest 1 month to 6 weeks
before pouch color is fully developed. The epidermal cov-
ering (and bright color) of the rhamphotheca sloughs off and
regrows in time to have the yellow color, which serves to
guide the chicks’ begging, on the proximal portion of the
lower mandible (Schreiber, 1977).

With the onset of incubation the soft parts begin to lose
their bright colors, the iris darkens again, and the yellow
feathers on the head are replaced by white feathers. In some
adults brown flecks appear in the white head, giving a flecked
(**salt and pepper”’) appearance (Fig. 1D) which lasts through

Schreiber et al.: Plumages and Molts of Brown Pelicans



Figure 1. The appearance of adult Brown Pelicans during the annual cycle. These illustrations were drawn from photographs and the following

specimens: A, LACM 86179, January, male; B, LACM 96155, March, female; C, LACM 96149, April, femaie; D, LACM 86111, June, female;
E, LACM 86114, July, female. All are from the Florida west coast. Exiensive variation in colors and intensity occurs among individuals, and
soft parts are especially labile on a seasonal basis. We have attempted to illustrate here and in Figure 2 readily identifiable examples.
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Table 2. Color descriptions* of soft parts and head and neck feathers of adult Brown Pelicans. These overall changes are brought about by
various combinations of hormonal influences, feather wear and fading, feather replacements, and perhaps also pigment changes. See Figure 3
for locations of body parts by numbers.

Appearance
Season: Winter Spring Late summer

Body part Activity: Pre-breeding Breeding Post-breeding
1. Nail buff yellow bright buff yellow buff yellow
2. Upper mandible (distal) buff yellow over pinkish orange  buff yellow-orange-red over buff yellow, some orange, over

bluish pearl gray pearl gray

3. Upper mandible (proximal) pinkish orange bluish pearl gray, pinkish gray
4. Lower mandible** pinkish orange bluish pearl gray gray

5. Gular pouch (proximal):

Western North America reddish orange bright poppy red yellow-gray, faded

Eastern North America green-gray blackish metallic green gray-green
6. Gular pouch (distal) dark gray-green blue-black-green dark green
7. Forehead pale yellow deep yellow-orange salt and pepper***
8. Lower crown pale yellow deep yellow-orange salt and pepper***
9. Upper crown pale yellow deep yellow-orange salt and pepper***
10. Crest white dark brown reddish brown
11. Occiput and nape white dark brown medium brown
12. Lower neck white dark brown medium brown
13. Back silver-gray silver-gray dull brown
14. Wing coverts silver-gray silver-gray dull brown
15. Upper breast gray-brown dark brown scruffy, flecked, dull brown
16. Jugulum yellow vellow very faded
17. Eye ring gray-pink pink gray
18. Iris light sky blue light sky blue brown
19. Legs and feet dark gray black black

* Colors were matched as closely as possible with those described by Smithe (1975).
** The lower mandible has an area in the medial section usually without the brighter proximal and distal colors, or with a patchy or

discontinuous appearance of color. This lower mandible pattern develops into a distinctive, light patch along the lower third of the gape

(starting about 3—4 c¢m distal of the commissural angle) which is at its maximum intensity when young are being fed; it may serve as a signalling

function to young.

*#% «Qalt and pepper’ is white with variable flecks of dark feathers.

the nestling period to the end of breeding. Wear of the feath-
ers becomes extensive and obvious toward the last third of
the nestling period (which lasts 12-14 weeks; Schreiber, 1976)
and after the young fledge. When adults leave the vicinity of
the colony (usually July-September), feathers are extremely
worn, the birds appear “scrufty,” and they begin, or are well
into, a major molt (Fig. 1E) that replaces all feathers by late
November—December.

INDIVIDUAL, AGE, AND SEX VARIATION
Crest Feathers

The feathers at the back of the head are 60-90 mm long,
forming a crest considerably longer than the surrounding
head and neck feathers, but they shorten and grade into the
feathers at the junction of the head and neck. The color of
the crest is highly variable and it may be composed of 0-50
dark feathers (Fig. 4A-D). A dark black-brown crest may
appear in August—October and is primarily visible when the
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surrounding head and neck are yellow and white, but it merges
with the dark neck which appears in spring. We suspect that
as the bird ages, there are more white and fewer brown feath-
ers in the crest each year.

Breast Patch Vee

A patch of white-yellow feathers on the breast and dorsal
portion ofthe neck appear in the fall. Elongate yellow feathers
on the breast are isolated into a vee- or diamond-shaped
patch (Figs. 4E, see arrow; 5A-C, E). Although they wear
and fade somewhat, these feathers remain through the sum-
mer and fall (Fig. 6A, B, D, F), when they are replaced.
White feathers are also isolated dorsally on the neck for a
short time when the neck molts to brown during 2-3 weeks
in late winter—early spring, resulting in the white yoke shape
at the base of the neck on the dorsal side (Figs. 4E, 5B). The
yoke does not appear in all birds. It is prominent in a 72-
month-old specimen (Fig. 5B) but may not be present in
younger birds (Fig. 5D). The yoke may be present in males

Schreiber et al.: Plumages and Molts of Brown Pelicans
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Figure 2. The appearance of juvenal Brown Pelicans as they mature and a California adult showing its bright gular pouch colors. These
illustrations were drawn from the following material: A, photograph of a Baja California adult in January; B, LACM 86153, male fledgling,
4 months old; C, LACM 86192, male, 14 months old; D, LACM 86211, male, 21 months old; E, LACM 86158, male, 36 months old. B, C,
and D were all banded and recovered in Tampa Bay, Florida west coast region, and E was recovered in Louisiana.

or females, and its oceurrence does not appear to be related
to the light breast diamond. We interpret both these light
areas as individual differences, which probably help individ-
ual birds recognize their mates and perhaps allow nestlings
to identify their parents.

Contributions in Science, Number 402

Neck Color

The back of the neck in freshly molted birds varies from
almost black, to dark brown, to cinnamon brown, or even
pale tan. We cannot find a relationship between the intensity

Schreiber et al.: Plumages and Molts of Brown Pelicans



Figure 3. Diagram showing body part regions of Brown Pelicans
that undergo the complex seasonal changes in appearance described
in Table 2.

of the color and either age or sex, and we believe neck color
is an example of individual variation.

Number of Secondaries

In our sample the number of secondaries varies from 27 to
33:27=1,28=6,29=9,30=8,31=5,32=0,33=5;
n = 34.

Number and Position of Rectrices

The number of rectrices in our sample of Florida Brown
Pelicans varies from 19 to 24 (Table 3), with 22 being the
most common (45%) and 19 and 24 uncommon (1% each).
We found no differences between adults and juvenals, but
males generally have more tail feathers than females (P <
0.001).

Most birds have either an equal number of rectrices on
each side of the pygostyle or more feathers on their right side;
a few birds have more feathers on their left side (Table 4).

Age Adult Plumage is Acquired

Brown Pelicans appear sexually monomorphic in plumage
and colors and we find it impossible to age an individual
once adult plumage has been acquired. Within our sample,
most 32-36-month-old birds are in adult plumage (Figs. 4A,
D; 5A) and nearly all birds over 40 months old are adults
(Figs. 4C; 5B, D; 6E). A few specimens (Figs. 4C, D; 5A)
indicate that females acquire adult plumage earlier than males.
We have found one female only 20 months old (Fig. 4B) in
adult plumage.

Head Color

Dark speckling may appear on the head in the post-breeding
season (July-October) to varying degrees (Fig. 5A, F vs Fig.
6C, D, F). This speckling does not appear to be sex-related
but may be age-related since younger birds have more dark
feathers in the head than do older ones. Some birds have
pure white heads and we suspect that these are older adults.
The oldest known-age bird (66 months, Fig. 6E) has many
dark feathers.
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White on the Lateral Portions of the Proximal Neck

The extent of the white which remains on the sides of the
neck is highly variable (see arrows, Fig. 5D and F as ex-
tremes). We measured the length of the white (between points
indicated by the two arrows in Fig. 5F) along the anterior
edge of the neck and from the base of the gular pouch to the
change in feather texture on the breast in specimens of known
sex from the Natural History Museum of Los Angeles Coun-
ty, Field Museum of Natural History, and United States
National Museum of Natural History collections of Pelecan-
us occidentalis carolinensis. The white is significantly longer
in males (n = 30, mean = 46 mm) than in females (n = 43,
mean = 33 mm, P > 0.001). Some females entirely lack the
white but it is always present in males.

Contour Feather Color

Birds 32-36 months old generally have the adult dark brown
belly, but one 34-month-old female (Fig. 7C) has a white
belly with heavy dark speckling. The back of this individual
is essentially that of a full adult but with considerable dark
edging to the scapulars. Individuals vary widely in the shape
and color of the back feathers, which is probably more related
to age than sex (Fig. 7B-D). Older adults have silver-gray
scapulars (Fig. 9A, B) and younger birds have more dark
brown-black on the edges of the feathers (Figs. 7A, C; 8B).
By the time feathers are 12 months old they are very worn
(Fig. 10D). In some instances, there may be even older feath-
ers on portions of the body which, for some reason, did not
molt the previous year.

SEASONAL AND GEOGRAPHIC VARIATION
Seasonality

Our best data on seasonal variability come from Tampa Bay
on the middle west coast of Florida, where we made weekly
counts of plumage types from January 1969 through April
1976 (Schreiber, 1979, 1980; Schreiber and Schreiber, 1983).
Dark necks began appearing in the local breeding population
in early January 1972; in the second week of January 1973;
in the third week of January 1975 and 1976; in the first week
of February 1969, 1970, and 1971; and in the second week
of February 1974 (Fig. 11). All adults had dark necks by the
first week of June in all years, and usually over 90% of
the adults were dark-necked by early May. White necks began
to appear in the last week of September or first week of
October and all birds had white necks in either late Novem-
ber or early December. The cycle appears to be closely tied
to the onset of nesting, which in this population is proxi-
mately controlled by winter temperatures (Schreiber, 1980).

Data for other areas of west coast Florida indicate a similar
cycle to that in Tampa Bay, with dark-necked birds appearing
2-3 weeks earlier in the warmer, more southern region and
in the Pelican Island population on the east coast of Florida.
Yellow heads are also acquired earlier in the fall (Schreiber
and Schreiber, unpubl. data). Observations from Puerto Rico
(Schreiber et al., 1981) and St. Thomas and St. Croix, U.S.
Virgin Islands (Schreiber and Schreiber, unpubl. data) in-

Schreiber et al.: Plumages and Molts of Brown Pelicans
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ACM 86209, December, female,
20 months old; C, LACM 86207, December, male, 43 months old; D, LACM 86155, March, female, 34 months old; E, LACM 86229,
February, male, adult.
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