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ATSTRACT. True Lo Ligh dispropoction of sexes (bwo males, vight, females) in the pelican
colony e the Prenad Zeo (Paland), polvpenic groups weee forwed, Male wich two, and
Faterr with thoee lemales formed o permanent bond. "The females acceptod each other, s
wipressed by mutnal grestings. The females buill separate weses, and did net show any
homosexual belioviour wo each vther,

I'hig paper describes the history of iy harem from its brst appearance in 1995 to
Hpoataneous dissolntion m S T'he decomposition took place as @ resall of balanome
the sew racio ond (e death of vae of the females.
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INTRODUC T ION

Phe Greal while pelican Pelecanus onoeretalus usually lays two cgps, however,
clutches of three or four (Wazarov et AL 1904), and, in extreme cases, sven five
vrps (BrOWN and URBAN 1969) had been noled. T s -also known that a number
(in some colonies a signilicant percentage) of epes are destroved by breeding pairs,
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I8 . Andmal Fea LT

So far, it has not been explicitly determined whether Lhese multi clutches comme
from more than one female (a hnmosexual pair or polygynic growp).

Siudies carried out in natural environment on many species of colonial birds
often indicate the existence of polygynic groups. Althenph there s no evidence
aof examples of such groups among pelicans, such a formation 1. highlsy probable.
lence, we believe that the presentation of the history of a pelican harvem from
the moment of its appearance Lo dissolution will enable lo understand how sneh
proups are formed and what eanses Lhelr brealdng up.

MATERIAL AND METHODS

The subject of observalion was a group of 17 Greal white pelicans [ Pelevans
gnocrotafug) kept in Poznai Zoological Garden since 1085, The birds were kept
topether with a group of 22 Dalmatian pelicans | felecans erispus] in the same
pchibit aned Lhey utilised the same island for breeding, thus forming a mixed colouy,
Additionally, there were tive Pink-backed pelicans (Prlecunis rufescens; which
did not breed. At first, lhere was a highly skewed sex ralio among the Great
white pelicans. This had been gradually corrected with the progress ol breeding,
In subseguent years, the praportion of malure pelican maleg to fernales was as
follows: 1993 [2:8Y; 1994 (2:8); 1993 (2-8); 1996 (2:8); 1997 (2:10); 1998 (4R 1999
(691 2000 (6:6).

The pelicans were kept on a 4.39 ha pond wirh an average depth of 1m. There
arc two islands on the pond, however, the pelicans ocenpied only one of them with
an ares of 570 m”. The birds were observed in 1003 and from 1995 +ill 2000, The
hirds were moved Lo winter quacters every year. However, only in 1943 they were
allowed to breed in winler quarters (with poor results). In uhe remaining years,
Lhe pelicans bred an the pomnd, The observations were carried oul ad libitum at
wvariows Limes of the day and vear {over 1000 obscrvation hours).

Male A and females B, € D and E were wild-caupht.

RESULTS

Amonp the chaerved pelicans, apart from monogamoenus paies, female female his-
moscxual pairs were formesd,

Girear white pelicans paired with the Dalmatian pelicans as well, 'Lhis happened
three times, and it was always the same Great white pelican female whickh coupled
with three dilforent Dalmatian males. Addilionally, an inter-species homuosesual
pair of females was noted, /

In 1993, male A paired monogamously with female B.
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I Lhe saone vewe, Tenales O rod T formed w bomnosesonal poar, Thes fernalies mnst
protaaldy did nor by epes chomgh thetr artempled copalations were cheerved

Unforvunately, 0 s ool krown 0 or widl which female the male A breed i
L9994 sines no chasrvations were carmed oot then, Hewever, doving that fime oo
polygenie proup was formed, hence, most probably, the male remained in the
manopamols pair. s also not known wich which individuals the fomales O and
Iy weexe conplod, though it s supposed Wiat tey did ool Torm s lemosesoual st

T 1885, male & starved mating belaviour tovwards teeo females oo the same
fime (0 and DY) (Fig. 1}, The belaviour consisoed e ollowing twe chosen Gemalbe,
weeeling e with his lusad ap and emilting a hoarse sonnd, aseally together with
Lhe aceepting female; and supporting her during agonistic behaviour,

Bledes A& first mawed with fernale ©, she lawd rhe fivsr exe and remamed his
fwvonrite, Only she was veliaved on the nest by him

The lemaled’ nedts neighhoured Lo each other. The male participated in the
eonstenetion of both nests. He vaually dropped the material brouzht in ki pouch
hatween the females, although sometimes he brought it separately [or cacls v,

Besides the favourice (C), the male alsa mated the other female (D), no matte:
whether he was lncnbating the fovourile’s cees ol L moment oe sot, A Phe saene
Lite, the atier Ganale (T3 was geested rmoeh more frequently than the favourite

At first, the fomales behaved aggressively to pach olber, Tno 1995, Tor (9 apamistic
behaviouwrs ouly vme greeting was chaerved hetwoen the fermales and inoag wore s hile
shressing Lhat it happened afrer agrression

Pruring agonistic bebiaviowr Letween Lhe fomales, the male supported anly his
favourite C, Later on, fernake T showed omly limieed ageression — she attacked only
the npponent’s bill and not the head as in the case of typical ageression, The blows
were {requent but very weal. Morcover, once a sedative Delimviowr was observed
cematsliog lu tvernent s af slightly lowered Wil in the divection of the male

Fomale I was aneapable ve st ononesdand ahandomed o after 96, O and 2
Huyy respectively,

L 1996, the gronp of the studwd peheans was jomed by a new, wild caught
female: (F) broonght from Katowice 200 (Poland). For the fivst fow days of wdap-
tation, she did not make contact with other pelicans, Seven davs after joining rhe
fock (rom 22ud e 28th May, 1996). she started ro chase off one of the females
The abm of Lthis bebavicnr was nor azeertained since the attaclked fomake was oof
cimipled with any ather bird,

From 815t May, 1996, female T started showing mating behaviour towards male
A fin the way deseribed earlier), and, at the same time, she stated Lo chase off
female D). Five days after the stacl of this behaviour, the male accepled fermale B
Then, the sibuation chanead becauss it was fomale T who started to izolate female
E froan the male trving to stand hetween them

The breakthrough in the hehavioue hetween females C and D fool place on
10th Tane, 1996, when dne to simultaneons responses to the male’s groctings the
females started to treat these greetings as taking place betwesn Lhemselves. This
led to the formation of & triswgle consisting of male A and females C and D
aveepting each other. Although female I was at that time accepted by the male,
the ather femnales did not tolevate her,
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Rate A directed fos canrlehip
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A polygynie formation hd
heen established, "1 Lrst
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g 1. Seheue of initiad polygymic pair and its decompuosilion
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A weale bater, on 1Tth June, 1996 in a simalar way, femate Fojoimed the toangli
taale A and females C - and DY) ereating o harem.

O 20tk Jranes, 996, another Great while pelican female Ceied Lo ol e laoean,
Becange her attempts proved ineffective, on 27th June, 1996. she ereated an mer-
sapecics homesexunl padr with o Lalmatian female

Sines thal momsenl, the lemales o the barcm drastically changed thein be
havionr. Aponistic hehaviour practicallv disappeared. All fermales asaally Tollowed
the male while, if one of them ovulated, she usnally went Fret followed b che
male and the twao remaining birds, When the male was incabating epes, the le
enales apenl Lo fogether eilloe clese Lo e neat e al some digtance Trong Lhe
polomy, Then, they preeted sach cther many Wmes, Doring agonshie Telavioue
directed at other pelicang, the harem females supporred sach other,

Dluring agzressive beliavionr between che females I and [ (non favonrites) the
wale did uod mleclere,

Arncarg Lhe remaining pairs ol the sbadied pelicans, ae bieearchical sbeoeiore
wae found, homever, n the havem, a cloar hierarchy was frond wath che doamingiting
male, the favourite O second norank followed by two equally placed females 1)
el B,

The hirds kepr close topether also heyond the breeding seasan.

Alrende tn LU twa males reared in the colony matured in their third vear
ol life, However, Lhe Laeem kept togetler until 10ch Apeil, 19990 14 dissolution
started] hefore the Grst breeding o the eolome. A first Temale B sepavated herself
frem ehe harem and started to alivact one of the newly matured males: The female
failed fo create o pair and remained alene, The first mating of che male A owie
willy W Gaovourive G while [eomale T Dudle Ler gest o Che peiphboon ood, Bl
the male and the female stopped greeting her and often arcacked her. Nameroos
capmlations of male A and fermale T were typical promizscuons copulations Desides
fhe copmintions, the made dic ned show any interest in the fensale

Alter colleceing the [ean clulel for acdificial fcalsabdoe: oo 190 Al 1999, e
e Bevwme disinteresced i his feeonriee (O for o fes diavs, slarting hreeding
with female [hand this time, he velieved her on the nest On YTst Apeil, 19949 4 qust
atabueed male started mating with fomale O Uhe Bivds coupled. £200 1t and dod
Nlay, 1999, male A dried tooger the female ek b wicd po soeeesss The formle
did not respond to his preetings, and, during Gehis between the males sae did
ot support lier new partner. The voung male gov some Lhelp doving antagonistic
hishaviomr freen the ocher unpaired male wish whom he orew op.

hlale A remained in pair with fereale D On S0th May, 1999 many copula
tioms bhetween male A o fomale D owere abacrved s well as numerous grectings
of female B, whereas the females stopped greeting each acler,

Om 18th June, 1999 male A laft femals T, at fhe seme dme stavting breeding
with female L Hlowever, three days later {on the day when female I8 Laid egps)
he left her sod relurned o lemale DL Asain he stavoed Deeedinge will female 1
Alav this pair was nob stalde, He left hee oo 130 July, 1993, after & weel of epe
incubation. He paired apain with female I' In that vear, the pair did oot stard
hreccling,
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By the end of 1994, female D died and in 20U, the male remained in permanent
padr with female L

DISCUSSION

Lp to now, we do not know of any publications which would confirm the existence
of polveynie groups among the Greal white pelicans, Some informalion abowt the
posaibility of the formation of such a group can be found in the work by Koaza-
By et AL (1984) who observed two Great white pelican fomales which built their
nests a0 close (hat ey aclually Taid epes into one common nesl, Aponistic be-
baviour shiould prevent such a phenomenon or lead oo abandoning the cliteh by
non-appressive birds (CwiErTyIA and Bereszy 38Kl unpublished data). Incuba-
tion of egas by two females in one nest without confict suggests the formation
of & polygynic group, similar to lhat observed o gulls [Laridae) by Kovaos and
ByDER {1983) and LacgrEnAne and Mousseau (1983), and consisting of one male
and twa females laving epps into a common nest.

Polyzynic nesting of pelicans results inoa highor propoction of cggs losl o Lhe
incubalion. Among pelicans, egg destroction is a common phenomenon and i can
b comsidered typical of birds that incubate epps with their feer (SCHRrEIRER 1979)

The moest probable cause of the formation of a poligvnic group scoms to be
Lhe lack of suitable males in a colony, Maoy authors believe Lhal sex raio Tavour-
g lemales inoa population resnlis in forming homozexual female-female pairs
(SHUGART 1980, Conover 1983, Kovaes and RyDeR 198), LAGRENADE and
MouvssEar 1983, LORER and TovIiaNowsKD 1993). This hypothesis was tested
by CoMovER (1984) indicating thal experimental removal of males inereased che
mumber of female-female pairs. Snocarr (19807 found that in the colonies with
a prowing number of female female pairs, the number of polygynic groups incressed
as well, We believe that lormalion of the observed polveynic group was due Lo Lhe
sume factor. This assnmprion seems to be confirmed by a spontanenns dissalutinn
of this proup after the sex ratio in the colony was balanced.

The formation of a pelvgynie group casts aew Lghl oo the role of preciings
i coutacts among Lhe Great white pelicans. This behaviour deseribed for African
population by Browy and Uneax {1U68Y) was considered to be directed towards
a female. Another adm of this was, according to the author, to frighten off other
males, However, In our shudies we did nol ohbserve sucl a dual fonction of this Te-
havionr. Besides its hasic funetinn, which i maintaining contacts hetwesn partners
during breeding, it should be alzo treated as an expression of a positive relationship
between closely related individuals which could be understood as fricndship, At the
socie Lie, il showld be stated that Brown and TTeeaw (1968) could have drawn
thear conclusions in result of incarrect recognition of sexes caused by difficulties
under field conditions.
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Aninereazed namber of proetings of male A airmed at female 7m0 1896 a0
fernate Foin 1997 seem to comfirtm the “mate attraction heparhesig® Similar pphe-
womienon-iad been abserved among shorebivds srhere relivted males showed rodueed
apgression Lowards cach other (LANCTOT o aL. 2000 alter MILLER 1970 and
WIHITTIEID and Brapi 1991), Our cwn obaervalions are inbereshing since fhey
caneern one male at the same time related to twn females. He showed stronmper
breeding behaviour towards the female he was attracting than towards that wsth
which he was actually breeding, Unlorsunately, due to o wvery shoel fhne nowlich
the liarean was wnder close observation, rhis bypothests could ned be cesced statis-
tically

In 1897 fermale L was in the worst position. She had alecady been in the Lo e,
ao the male did oot show any breeding Beliaviour Lowards Ler ad sloe was oo Lis
lavourite. Ol bicds attacked her s often.

Within the harem, a lierarchy was clearly observed. Suanos (20000 studving
Aarmingos 1 a woo alsa found that in polypynic groups of Caribbean Hamingos
i Moenicopteres ruber ruber) domination also ocewrs, Dilferently Wan Broowm aol
Crpaw (19680, wlo deseribe hisvarchy among the Grean white pelican:, we did
nait fined domination, apart from birds actually remaining in the harem,

Although the male maled Lheee loales Lhere were no slatislically fmportant
differences betwesn the number of fertile and infertile epps in comparisen to birds
liwitp in monogamots pairs.
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