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NESTING BEHAVIOUR OF DALMATIAN PELICAN
{ Pelecanus crispus, BRUCH 1832)

Piotr Cwiertnia, Andrzej Bereszyfiski

Departmeant of Zoalagy

ARSTRACT. The research was conducied aver o period of four years from 1995 to 1500
(ower 30 howrs) on 4.39 ha ponds at Mosnan Zao (Teland), Both sexes are egually proue
ra initiate creation of a pair bond. There are tweo kindy of pair Linding bebhaviomr: mnoch
mor: freguent ooe by Cinflatioe, powdy™, that js not directed towards any apecific bard and
second, directed an a concrete bird, by accompanying, and grevbing the chiosen partoer-
There are 1wo kinds of grovlings. Fiea by "showing pouch” precemted by bath partners at
tle same time, and second by “raising ball® presented by bird not currently incubatiug.
Wesr placement 5 chosen by a [omale. Pairs tey tu vecopy better (higher] place. Both
sepes Duld west, bt male nsaally rollecte nest-material. hMajonty of copulation corury
7-4 daye before Iying che first egg. Both parlovry neobate cpps,

KEY WORDS: hresding behaviour, pair bonding, greeting, copululion, oo

INTRODUCTION

Tme ta extreme shyness and senuilivily o distirbance Dalmatian pelican (Mefeen-
nits crispus) is prone ta abandon the calony when unnecessarily stressed (CRAMP
and SIMMONS 1977, STRINBACHER 1964, Der IIuve at al. 1992). Therefore il
is very tifficult 4o conduct belavioursl rescarch in its natural habitar. Thiz is 2
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reasun Lhat most hehavioural data were collected sporadically during rescarchos
roncentrating on other aspects of biology of this species.

The nesting behaviour of Dalmatian pelican is rather little known and capo-
cially rnr knowledge on ethological mechanisms is very limited, We belizve that one
of possibilitics to breadeu our knowledze an the hehaviour of Dalmatian palican is
threugh observatinn in captivity. In spite of all limitations, it may reflect natural
tehaviour quite clogsly, especially becouse the sumne, recoguisablc individuals sre
a subject of observation throughoul the years.

The aim of thie paper ie to show the gencral mechanism of nestivg behayivur
rather than all aspects of reproductive biolegy af Tlalmatian pelican.

MATERIAL AND METHODS

The obuervations wers candncted from 1595 till 1999 during the breeding season
faver 930 hours).

Dulislian pelicana in Pognari Zon share the same exhibit with eastern white
pelicans { Pelerants onocrotafus), maintained also as a breeding colony. On average
there wers 5 males and 6 females of Dalinatisn pelican, bul tle sex raliv varicd
through the years, Pelicans are kept an & pond of 4.39 ha. There are two iglands,
bul anly one, overgrown with holy {Sambucus nigra) and different willow species
(Salir ep.) 12 used for nesting.

Oibservarioms were made from south eastern bank of the pond, by binocular
20,730,

RESULTS

Formation of breeding pairs

Dalmatian pelicans begin to breol almosl innediately aller release [rom winler
guarters, In our case 1his i wsnally around middle of April. There is no apparent,
scx domnination and hoth sexes ate equally prone to initiate creation of a pair bond.
Two mechanismy of pair binding hehaviour may he ohsarved among Talmadian
pelicans,
First of them is inuch more Frequent, use of “inflating ponch” behaviour. Unpa-
ired individnals, or bitds with a partner not ready to bresd yet (n this case there
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Fig. 1. Inflating pouch
{drawing by K. Gawroiska)

B u possibilily 1o change partner) raisc their bill up, open pouch widely, quickly
closing gular pouch what resolly in inflating it with air, press bill towards its bady
Then they slowly release air from the ponch (Fig. fa, Ib, Ic). These aclivus usu-
aily last 2-4 scconds and are repeated a few times (¥ = 3.8 gec, 5d = 281 sec.
and repeal x = 8 Lunes, 5d = 244 [or w = 21 inflating pouch of males and ¥ =
.91, 5d = 0,89 sec., repeat, T = 1.31 Limes, Sd — 0.66 for n = 34 female’s inflating
pouch}. Thizs behaviour ia net directed towards any given individual and is recher
a “maotrimonial offer”. If there i9 any bird in colony ready to nest, it immediately
runs Lowards the performer and graets the olher with open wings ralsing s ball up
and dewn everal times (Fig. 2) or by showing pouch (Fig. 33, ITa bird perlorming
“inflating poeuch® behaviour already has & partner, it performa this activity in the
absence of a regubar partocr vr il i w distanced tarther thae ca. 10 meters. Bath
male and female display this behavionr,
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Second way of crealing pairs 15 di-
recied towards a concrete individual, 1n
this way an individual stays close Lo Lhe
chosen bird. If a chosen partner 18 attacs
kel or will display ageressive bebaviour
towards olhier pelicans the olher wem-
Ler of tha pair helps him and regnlarly
greete hy rairing bill, and ehowing po-
uch. This process lastz (or u long time,
aven o [ew days, if it is effaciive at all.
A pair was lorned in this way hy jusl
scxually matured, three year old birds.
OF course these bebhavinnms are present
in parmanenl palls teo.

Birds released [rom winter guarters
are nut showing pair honds, Daxing sub-
saoment clulches of the year birds usu-
ally stay wilh ihe same partner, bul
there are some lnstances of changing
parbucra on Next nesiing slbcnipt.

We can olbeerve that if a pair bred
Lig. 2. Cireeting by raising bil Fogr;enher fnrl aeveral time[s, DI AREASHIG
(drawing by K. Gawrerska) it iy more difficult for a bird to change

' parloet,

Fig. 3. Creeting by showing pench (drawing by K. awronizkal
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In Dubalisn pelicans ther:
are faw behavicur patterns to
gtrengthen pair bond, There are
two kinds of greeting. First is
shown by birds when one seern-
ber of a pair is nat on the neat,
Luring thie greeting it stands
wsuelly with open wings and thy-
thoirally raises its hill up high
atd dewn (Fig. 2) in the diree-
tion of o partocr. This behaviour
takes aboul i seconds (X = 4.97,
8d = 4.78, n = 525 for males and
T— 523 54 =704, 0 =451 for
lernules)y,

Thiz hehaviour is  presen-
ted veually after aponistic Do
haviour {aggression or defence), Tig 4. Running (deawing by K. Gawrafska)
after returning two the nest, It
ean be induced by rolling vges by partner or by this kind of greeting by nther
paire. This hehaviour can be further strengthened by “running”, observed usually
betore laying first sgge of a piven pair. Bird runs with slightly opee wings (Fig.
§} Lowards waler, then turss back and guickly runs to the nest to greet parioer,
This hehawionr can be repeated lor 2 many Lirmes and takes over an hour, In twa
cages which where fully absexvad it tark 74 and 104 minuley.

Second kind of greeting is perfurmed togethor with partner, from time to time
simultanemrly with rther pairs. Parlners shoew sides of their pouch and black spot
to one another {I'ig, J}. Befare nesting, when perforining Wiy bohavieur, pelicans
additionally lower their heads. This action usually lasts for abont 4 seconds (X = -
168 Sd = .98, n = 220 Jur males and X = 3.83, 5d = 1.81, n = 196 for females)
and may he performed doring any aclivity in Lhe colony.

Addilional agonistic bebaviour presented by both partners to anather pairs
plays a very important rale in pair binding,

Choosing nest and colony location

Only sexuslly aclive birds pucticipate in choosing place for establishing a colony.
At Poznan Zoo the Dalmatian pelicans built colony topether wilh sasicrn white
pelicans and the cheice of coleny location probably is marde in accordance wilh
both species prefarences.
Dwring searching for place for establishing a calony, hirdr are very nuervous
and aggressive towards other pelicaus us well as other species {for instance they
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destroyed o nest of Canada goose { Branta ::urmdemw} and ure very mohile. During
tis time pelicsns rup around whe whole island visiting usually less frequenied
parts, even such thal arc unsuitable for building nest. From time to fime they stay
lenger i one place and try to begin with nest building. Pecuvse pelicans examine
o number of iuleecsting places, the choice is made by a single. most motivated
farnale, that starls to build nest Lhere, Other individuals frequent this location
mare und more often and this finally results in estahlishient of a colony, There is
a strong curnpetition for Lhe best {the highest) placement of a nest in the colony

A female usnally chovses nest localivn. Female stavs in & chosen pluce, per-
forming at the same time a bowing behavionr (Fig. 1c). Thiy kind of behaviour
closely resembles position attained during rolling of cggs.

All breeding pairs use the same general location within colomy, but in 1998 and
1439 just matured birds, breeding for Lhc first time, inilisky tried to occapy place
of an cld, abandoned cnlony.

since 1984 tall 1997 pelicans choore as a location of colony the same place, in
the 1988 after dying of surrounding holy, pelicany abandoned Lhis placa and choose
unother place of sbout tha same characteristic. It was a platform of branches 30-70
ern high, pretectad io part by surrounding haly and at lcast on ane side with apen
access to waber. In 1999 pelicans again changed placement of colomy, but to site
more protecled by bushes. Tn 1909 pelicans ularted building their nestr slraight
on the ground.

Nest building

Pelicuns begin with neat building imediately afiee releasing them from winler
quarters. The most intensive pest building is performed down to egg lylug. Durins
that time frequent mating i» obyerved,

Dalmatian pelicans neually choose sticks with diamater £ =041 cm, 5d = ﬂ [
v aod length « = 5.8 rm, 8d = 31.5 (n = 143 sticks) as a buzldlng material.
Malerial is mllea:tm.'l straight from Lbe nest, a.1'| over the wland, pulled from waler
or even [rom reed beds surrounding the pond. Both birds collect. matcrial for the
tiest. In the 1997 male from onc pair taok malerial ten £imes more freqnenily than
femnale, but a male [rom another pair was less active and took mutcrial only iwice
more feegquently than female. Female Likes collerted waterial rtraight from male’s
bill. Tharing intensive building, neet grows up ©o 2 height of aboul G0 cm over
platform and reach as a diameter of 40 em. During breeding scason hy continucas
building and repairing, nest is nut getting higher but the dimmcter incresses o
80-70 cm. ‘I'be mean distance betweeu ncsts was 80 vm (3 events). This distance
decreases in Lhe courss of breeding season. Al the end of the scason individual nests
grow together inlo one heap. Aller loosing egpy pair usnally cecupy the same nest
for fhe wext cluteh.
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Mating behaviour

As it was already mentioned, mating is
concentrated during intensive nest bhuo-
ilding (7-4 days before laying fiest cge).
The gestures performed hy female du-
ring nest building are similar to cnes
meaning readiness to mate, Lhat may
result I provoecation of males (o mate.
Female willing 1o be maled lays wilh
pretrnding neck and tip of the bill divec-
ted towards thorax. Uswally she islowe
ring wings a litthe (Fig. 5} Bocause this
preition is presented much more often
then necessary to repair the nest (that
sometimes oven docs not cxist wob) it Fig 5 Provoration to mats display
i3 suspecled Lhal (his kind of behaviour {drawing by K. Gawrofiska)

acts as a manifestatinn of readiness o
mate.

Copulation wsually takos place o
the nest. Tn breeding pairs no eopul:
tion outside the nest was recorded.
femnale does oot have a partner and doe
nob pecupy any oiewl she may be mete
in niher plares as well.

Pruring normal mating female lis
dewn and male eatehoy tomale™ necls, ©
head by his bill. The male lhen climl
am female’r back. In this moment femal
taises her tail and expree cloaca, The
male lowers Lis tail and few times rul
clorca. TNuring copulalion male balau
by waging with his opened wings (Fi
&), The eepulation takes T = 10.50 e
vonds (9d = 3.37, n = 17}, Among ot
served copulation T3% (u — 98) can b
ronsidered as surcessful. Main reasar
of uosuccesstul copulation are: agere
sion of wnother pelicans, troubles wit .
halance and wrone angle of & male to
female, Fig. 6. Copulatiun

[drawing by K. Ganrrdeka)
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Incubation period

Full clulch consists of 2 eggs. The sceond egg is nanally {aid aftar sne day interval,
Cinly homesexual (temnale) pairs Tay clutches larger than two cgga,

Both parents share the incubation, Tn two clossly obsexved pairs fomales noeu-
Lated for 87T% of total time. Clianges on the nest average ane a day, wonally Lefore
midday, after morning hunting. After chossing nest to lay cug of fiest clulch, neats
were oocupies nearly anly by female. Few days Lefore sge lving of sscond clutch
very often changes an the negt were ubserved. Tt might even take place even every
few mirmtes.

Mast often relief hird pushes the incubating one out and attaine a position
similar to rolling eggs (Fig. 1c). This position is presented by incubsting bird aller
refurn of a parloer Lo the nest or after strong fighting, even if nest is atill empty.
After *bowing”, incubating bird usually repairs the nest.

Nor-incubating hird uvevally stays near west, or colony. Tt is important fer
helping in fights hatwesn neighbouring pairs. Sometimes, a bird lsaves the nest
without any prior warning, and ihe other partners cames to replace it, ‘This patiern
is not consldered wormmal.

Ahandenment of nest for uny period of time results in immediate stealing of
nest material by uther pslicans and used to build their own nesta, Bees can roll
out by themwelves or he thrown away by other pelicans (it was ohserved thar
Eustern white pelican threw out cggs of Dalmatian ones). From all egps incubated
by Dalmatian pelicans during 1997-1299 — 27% (n = J0) were rolled out of ncsts.

When birds incubate cggs they probably cover them with their fast. At first
they lie down and then pul Lheir feet an eggs.

Clutch is incmbated from fivst cgy, #o chicks hateh asgnchronously,

DISCUSSION

In the wid birds choose for colony places were reed buds were earlier trampled
during raosting (Crivewwl 1987). This places are still protected by sarrouading
reed beds (CRIVELLI and MITCHEY 1997, CRIVELLL &t al, 1998, DeL 1lovo et al.
1992, Doncusain 1960, RoMaNow 1957). Tike i our situation they are open to
water (STEINBACIER 1968). In a zon situatien the poesibilitics of chowsing colony
location are somehow limited and the choice must be cumpromised by existing
Farcilities. .
Because pelicans do not lay cggs synclironously in the wild, then they craate
units with similar timing of cu lying [CrAIvELLr 1987, CriviLLl et al. 1998, DEL
Hovo et al. 1992). Sinall number of birds can cause absence of this behaviour,
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hecause pelivans need sacial gbimulalion to breed {LIROTWER «l al. 1984, CriveLLl
1987).

According to HRMGER (1965) policans in captivity form pairs in winter nuat-
bets. DOLQUSHTN (1960} found in Kazakhstan, that birds are coming from sinter
grounds in mated pairs aud immediately start tu breed Similar obeervations was
made by CRIVELL! {pers. com.). On conlrary, onr pelicans do not show any pair
binding in winter quarters. ‘The pair binding cccurs inuuediately afier ralease from
winter quarters.

DeL Hovo et al. (1992) mentions that the actual pair bindieg may take as
short ws four hours, but he does not provids any details of Lthis procase and he
treals “ponch gwollen up like halloan® ses one of terrilorial hehaviour paticrns,
Additienslly he does not mention which species of pelican he deals with. In this
paper “inflating ponch® iz treated as “talrimonial offer” leading to yuickly forming
pairy and it can takes evon ouly few minutes. Van TETs {1963) provided the
detailad deseription of inflating pouch, but the suthor does nat describe fonclion
of thizs behavivur.

One of methods of pair-binding hehaviour, as described hy DEMENTIEY and
GLApkoV (1861) and Dargusmis (10606} Is that a femals sits on the nesl and
male woves around fernale and then he mins to the watcr and back to the nesr
Ii is diffien]t to evaluate this behaviour, especially because there ia no detailed
description, or a picture of this display, but it seems very Bimilar to “greeting L
rairing bill” andl “running” as described carlicr. This rolr of this kind of behavivur
18 to strengthen bond hetween newly formed pair.

On contrary to Pozuad %on, where birds arc ralher conservative in pairiug,
Dei Hovo ot al. (1992) ascertain thal thers = no data suggesting Llhal pairs are
stable and they may ewap partticrs even far successive clutches ip one hreadiag
season. CRIVELLL (pers, cotn.} found that in the wild Dalmatian pelicaoe nover
repeat breeding wilh the same partner. This i diffenlt ta interpret, because in
captivity bLirds are kept together throughout the years, repeated pairing with the
saltie partner is thereforc foreed to some degree, ag thore s no free, unlirited
chuive,

Gresting by showing side of the pouch was nhserved in Dalmatian pelicans b
CradMP and Simmons (1977) afler MrIscaneR (1559,1961) who treat this hela
wiont a5 threatening geslure. Van Ters {1963) found this gesture as recognisiug
behaviour, dirccted towards nat only the nusle, Lot alsa to neighbouring pairs. The
aim of this display is to increase tolerance of nest mates but alse their neighlhoues,
This interpretation agrees with our observations.

I caplivity Dalmatian pedicans build nests frem any available ruaterial, bt 34
is revomnmended to provide straw (Brotwes ef al 1004, CRUMMT 1954} what in-
dures hirds to build nests and initiate copulation behaviour. Availahility of nesting
matarial seems to lLiave a diract influence ou the copulating activity and supporiy
a theors thal nest huildieg and copululion are related behavioural pobberny,

The eopulation usually lakes place on the nest, mure seldnm outside of it, but
there were uo obuervarion of a copulation un Lhe water, what was observerd in Lhe
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wild {DerL Hovo e al. 1962}, Similarly Crivevwl (pers. com.) found copulation
ta take place usuaily on the ground, more sefdom on the nest.

LDEMENTIEY aml ULADKOY (19h1) desartbed that male i2 incnhating sges in
terniog aad evening when the famale is hunting. This doesn't agree with our
oheervation. In Poznaf Yoo usually a change of incubutivg bird tukes place unly
once & day.

Vuder oo conditions a certain {rather high in snme instances] number of eggs
is loat in imcuhation dus to croshing, rolling out of nest, or other events. ‘Uhis
i howewver not different to the wild where according Lo CRIVELLI (1987) 18-24%
of all egpe are lost bofore hatching. The losses may be ag high sy 36-68% in sorme
colonics as obgcrved Ly CRIVELLD et al. {1998) in Amvrakikos gulf in Greece.

Raolling egge ont of the nest as suppeated by ScHrpser (1979) as typiesl for
specics incubating eggs by foet. Qbscrvelivn in Posnan Zoo suggest thal reason
of cpe loowes iz oflen sudden departure form the nest, when a bird daes nnt wait
for partner. If cne egg disappears from the nest the second one always disappears
aftar a faw dave.

CONCLUSION

1. Both sexca are cqually prowe Lo iniliale crealion of & pair bond.

2. Majar kind of pair hinding ie the “inflating pouch” display, and it can take even
ondy a few minutes.

3. Provocalive posilion Lo mate presentad by female is probably similar to position

during bullding of Lhe nest.

4. Female usually selects the place for o nest, Colony grows around ope nest of the
fneosl motiveted femuale,
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