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1. Introduction

Pdearctic migrants in Africa mostly winter in highly seasonal semi-arid savannas, where
they comprise up to about 20% of the savanna avifauna (JONES 1998). Most Palearctic win-
ter visitors are insectivores living in the northern savanna belt throughout the dry season
when the Afrotropical insectivores withdraw southward (JONES 1998). Only few arboreal
insectivores winter in the southern broadleaved savannas where their presence coincides with
the breeding season of the Afrotropical migrants. Why only few? One hypothesis suggests
that interspecific competition during the rainy season limits the penetration of Palearctic win-
ter visitors into southern woodlands even though in woody V egetation the biomass of arthro-
pods increases during the rains up to 60 fold over the dry season biomass (MOREL 1978;
JONES 1998). The Eurasian Golden Oriole Oriolus oriolus is one of the few Palearctic spe-
cies wintering in these moist deciduous woodlands of southeast and southern Africa (HER-
REMANS 1997; BAUMANN 1999a). Behaviour and ecology in the wintering area are still
not well known (FEIGE 1986; BEZZEL 1989; WASSMANN 1993: CRAMP & PERRINS
1993; HERREMANS 1997). In staging areas on migration O. oriolus prefers more open ha-
bitats with lower vegetation than on the breeding grounds but similar habitats with respect to
seasonality and diversity of vegetation structure (BAUMANN 2000). During the southern
summer in Zimbabwe, the Palearctic species widely overlaps with two closely related Afri-
can congeners, the African Golden Oriole Oriolus auratus and the Blackheaded Oriole Orio-
lus larvatus (CURRY-LINDAHL 1981; ZINK 1987; CRAMP et al. 1993; HERREMANS
1997; BAUMANN 1998). This offers excellent opportunities to study coexistence and poten-
tial competition between morphologicaly similar (Fig. 1), closely related migrant and resi-
dent species in Africa. While this problem has received attention in a number of other Sys-
tems (LOVEI 1989; LEISLER 1990, 1992, 1993; PEARSON & LACK 1992; UNDERHILL
et al. 1992; TERRILL 1990; JONES 1998), there are still few quantitative anayses of
closdly related Palearctic and African species (e.g. BRUDERER 1993, 1994 on shrikes,
LEISLER et al. 1983 on chats or RABJL 1987 on warblers). Ever since LACK (1971), the
orioles have been cited as possibly competing because they appeared to have the same habi-
tat preferences and foraging behaviour, ,but interactions, exclusions or speciaizations still
remain to be documented” to this day (HERREMANS 1997).

This paper concentrates on the quantitative comparison of some aspects of habitat structure,
habitat use, foraging habits and interspecific behaviour of O. oriolus, O. auratus and O. lar-
vatus. During November - February all three orioles are present in Zimbabwe. In general, O.
larvatus is the commonest of the three and can be found in amost any moist woodland, es-
pecialy Afromontane forest and miombo woodlands (HERREMANS 1997). African Golden
Oriole is particularly found in miombo woodlands, where it outnumbers both other species
(HINES 1985-87; BROWN 1990; pers. observ.). it is more restricted to tall broadleaved
woodlands than the two other orioles. The Palearctic O. oriolus arrives between the end of
September and beginning of December. Zimbabwe is part of its regularly non-breeding range
and it is found there from October to March (HERREMANS 1997, BAUMANN 1999a), es-
pecialy in mopane and other broadleaved woodlands. The African Golden Oriole, which
forms a superspecies with O. oriolus (ECK 1996), is a partia intra-African migrant breeding
in Zimbabwe during the rains from September to January. Parts of the population leave



southeastern Africain March to spend the austral winter in East Africa. The peak of breeding
is in October/November (Fig. 2), when the Paearctic species arrives. Like the African
Golden Oriole in Zimbabwe, the Blackheaded Oriole O. larvatus breeds from September to
February with a peak in October/November. The European Golden Oriole is the least com-
mon of the three in any of the habitats studied. Also it is the smallest of the three in terms of
total length, although body mass is almost identical between the three species. Morphological
data of wing, bill and feet were taken from skins and are analyzed below. Although | am un-
able to give quantitative data on diet composition, qualitative observations of prey taken will
be included.

2. Methods

Study area. The study was conducted in deciduous broadleaved woodland from 2 February
to 17 March 1993 when all three species where abundant. Habitat structure and habitat use
were studied on ‘bird-use plots in central and western Zimbabwe (CAPEN et al. 1986;
LARSON & BOCK 1986). Twenty-one bird-use plots of O. oriolus describe places where
the species was observed feeding severa limes and for longer than 10 min. The same number
of plots for each the two African species describe feeding sites within their territories. In pla-
ces where more than one oriole species was present, habitat analysis concentrated either on
the territory owner or the migrant. Additional observations on behaviour, foraging and in-
teractions were made at other locations close to the plots.

The floristic composition of habitats shared by the orioles was described based on plots of
700 m a the bird-use plots. All woody plants more than 2.5 m high were identified, their
abundances noted and the phytosociological communities classified on the level of associa-
tions (following KNAPP 1973; WERGER 1978 or SCHMITZ 1963, 1971). The oriole spe-
cies overlap in four main woodland types and their transitional stages. The habitats belonged
to Brachystegia spiciformis / Julbernardia globiflora (miombo) communities, Colophos-
permum mopane (mopane) communities, (Fig. 3 & 4), open Baikauea plurijuga communities
and Acacia - Terminalia woodland. All three orioles also occurred in riverine vegetation and
to some extend in gardens and cultivation.

Habitat structure. Vegetation structure plays an important role in habitat choice and in
horizontal and vertical habitat selection (JAMES 1971; CODY 1978,1985; KARR 1978;
LEISLER 1981; ERDELEN 1978, 1984; ZENKER 1982). Within the bird-use plots, the fol-
lowing parameters were estimated along two transects of 50 m each (N-S/E-W-orientation):
crown cover (CC) in 2 mintervals along transects (JAMES & SHUGART 1970), vertical fo-
liage distribution (VFD) of the strata at 2, 4, 6,... up to 22 m (every 2 m) above ground fol-
lowing the transects (BLONDEL & CUVILLIER 1977), maxima height of vegetation
(MHV) following ERDELEN (1978) and height of densest vegetation stratum (MDV).

Habitat use. The following observational data were gathered: The feeding position in the
vegetation (height of the trees used by the orioles (HT), height of bird in the tree (HB),
height of bird in the tree in relation to maximum height of tree (% RT), percent of observa
tions of foraging birds in the interior/exterior of the tree (% I/ % E) following RABQZL
(2987). | watched each bird for 60-90 sec during feeding when gathering data for quantitative
analysis. More detailed observations and longer sequences remained qualitative.



Behaviour. Behavioural observations concentrated on three aspects. Foraging movements
were noted in categories sitting/hanging, jumping, fluttering, hovering, flight (definitions see
RAB@L 1987) to obtain an idea about the proportion of use of wings for locomotion during
foraging. Interspecific interactions were classified in five categories (1-5, from submissive to
physical agression). European Golden Orioles regularly sing but do not defend territories du-
ring their stay in Zimbabwe. | recorded these whistling-songs and used them for playback
towards al three species at a distance of 30 m from the bird tested (O. auratus, n = 36; O.
larvatus, n = 32; O. oriolus, n = 20). The reaction was again categorized in five classes from
no reaction (1), acoustical reaction (2), approach (3), approach and song (4) to physical at-
tack (5) to obtain a measure of tolerance of the presence of singing O. oriolus. Orioles in
mixed species flocks were not considered in this study because their behaviour might be in-
fluenced by other flock members.

Nest records. Nest record cards (n = 384) of the two African oriole species collected by
various observers during the period 1950-1993 and deposited at the Museum of Natural His-
tory of Zimbabwe at Bulawayo were analyzed. The nest record cards include information on
nest building, date, place, tree
species, nest height, number
of eggs, dates of laying and
hatching as well as breeding
success (in some cases).

Biometrics. Using methods
of LEISLER & WINKLER
(1991), | took morphological
measurements from skins of
the three oriole species (O. o.
oriolus, n = 23; O. auratus
notatus, n = 17; O. larvatus
rolleti, n = 22): wing length,
length of secondaries, tail, tar-
sus, hind toe, hind claw, bill
length, bill height, bill width.
Specimens were provided by
Museum of Natural History of
Zimbabwe (Bulawayo), East
African Natura History Mu-
seum (Nairobi), Zoologisches
Forschungsinstitut und Mu-
sseum  Alexander  Konig
(Bonn), Zoologisches Mu-
seum  Kie, Museum fir
Naturkunde und Vor-

Fig.1: Unterscheidung O. oriolus/O. auratus. Oben: O. oriolus @, O. auratus
juv. Unten: O. auratus &, O. oriolus &. — European (upper) and African

g&echichte (O| denburg) Golden Oriole. Top = females, bottom figure = males.




3. Results

General. The average dendity of oriolus in the study area was three to five times lower than
that of breeding larvatus and auratus, respectively.

Oriolus occurred at about 0,1-0,2 pairs’km?, which is similar to the breeding density of 0,1-
0,26 pairskm? in northern Germany (Lower Saxony: HECKENROTH & LASKE 1997;
Schleswig-Holstein: KNIEF et al. 1995). Appearance of oriolus often coincided with local
rainfall as has been reported for other Palearctic migrants such as swallows, flycatchers and
shrikes. After thunderstorms or rains, Eurasian Swallows often turn up soon, then followed
by Eurasian Golden Orioles, often appearing in small groups, calling and soon answered by
African Golden Orioles which offers good opportunities to localize both species in dense
woodland. Their alarm calls differ while contact call and whistling song are hardly distin-
guishable in the field.

Habitat structure. Figure 5 sum-
marises the results of the anaysis
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habitat structure at the bird-use
plots occurred with respect to ver-
ticak foliage distribution and
maximum

vegetation
(MHV). The mean MHV was 12 +
0.2 m for auratus, 11.4 + 0.6 m for larvatus and 14 + 0.6 m for oriolus. The stratum of
maximum vegetation density (MDV) also varied between the three species (F2,s0 = 3,247; p<
0.05). Tukey tests showed that significance is due to differences between oriolus and larva-
tus. Means of MDV for the three species were 7.3 £ 0.94 min oriolus 6 2 + 0.6 m in auratus
and 4.9 + 0.4 min larvatus. The differences of foliage distribution in vertical 2 m - classes of
strata at the plots can be summarized as follows (Fig. 6): at 2-6 m from the ground the plots
of auratus had denser foliage than these of the two other species; at 8-10 m there were no
significant differences; at 10-18 m foliage density was highest in plots of oriolus. Thisis be-
cause oriolus uses stands in which the trees were higher than in those used by the African
orioles (Fz,50 = 7,812; p<0,01).

lawayo, 1950-1993) ha ght

Habitat use. The three oriole species differed significantly in all parameters of habitat use
(Fig. 5). O. oriolus differed more obviously from larvatus than from auratus. The European
Oriole preferred positions in the upper crown and at the periphery of trees. Trees chosen by



oriolus were dightly higher than those of the two African species. O. oriolus shared the tree
crowns with auratus, while larvatus was more often found lower in the trees and shows little
overlap with oriolus. O. larvatus aso used the inner area on or near stems and trunks more
often than the other two species.

Average height of trees (HT) used was 12.8 + 0.58 m in O. oriolus, 11.9 = 0.63 m O. auratus
and 10.7 £ 0.47 m in O. larvatus (Fz,60 = 4.11; p<0.05). Posthoc tests showed that signifi-
cance depends on the difference between O. oriolus and O. larvatus. Perch hights of O. orio-
lus in trees were higher than those of the other species both in absolute and relative terms:
average height of birdswas 11.5 + 0.5 m for oriolus, 8.5 + 0.46 m for auratus and 6.9 + 0.54
m for larvatus (KRUSKAL-WALLIS Test, KW = 13,982; p<0,01). These values trandate to
a preferred foraging position at about 90% of total tree height in oriolus (89,1 = 3,3%) com-
pared to 73 6 £ 3.61 % in auratus, which overlapped widely with the other two species, and
64 + 4.52 % in larvatus (F2,60 = 13.415; p<0.00l). In 89,2 % of the observations O. oriolus
was foraging in the peripheral area of the crown, while O. larvatus was seen there only in
31,2 % of the observations. Overlap between Palearctic and African Golden Oriole (68 % in
periphery of crown) was again substantial, but interspecific differences were still significant
(+?=19,02; p<0,001).

Fig. 3: Brachvstepia spiciformis/dul-
bermardin  globiflora communities,
miombo woedland. - Brachystegia spi-
ciformis/Julbemardia globiflora Ge-
sellschaft, Miombo-Banmsavanne, Mu-
kuvisi Woodland, Harare.

Fig. 4: Colophospermum  mopane
imopane) woodland, - Colophosper-
mum mopane, Mopdatie- Baumsavanmne,
Hwange National Park.




Behaviour. In the woodlands European Golden Orioles occurred mostly in pairs or groups of
3-4 birds. They did not defend territories but were vocal when in contact with African ori-
oles. The songs of oriolus and auratus are very smilar and difficult to distinguish in the
field. There were significant differences in the response of auratus and larvatus to playback

of oriolus whistling songs (M-W U-Test, U = 932.0; df= 1; n = 68; p<0.00l; O. auratus x =
30 £ 0.14; O. larvatus x = 1.9 £ 0.213; Table |a). European Golden Orioles normally reacted
to playback of conspecific song by singing or approaching the speaker (oriolus x = 2.2 +
0.213).

The use of the wings during foraging seemed to be more important in oriolus than in the two
African species, who were similar in this respect. Hovering or fluttering during foraging was
significantly more frequent in O. oriolus (KW = 12.417; df = 8; n = 172; p<0.00I; Tab. 1b).
The interspecific interactions were characterized by a high degree of aggression of breeding
O. auratus in its territory towards O. oriolus. There were amost no aggressive reactions of
larvatus towards oriolus (KW = 1181.0; df = 1; n = 71; p<0.00I; Tab. le).

Nesting trees. Based on nest record cards from Zimbabwe, nest height differed significantly
between auratus and larvatus, the former nesting at about 6,57 m (x =6.88 + 0.278, n =
102), larvatus nesting at about 5 m (x = 5.3 + 0.142; n = 197; t-test: T = 6.024, df= 297,
p<0.001). More than 90% of auratus nests were found in Brachystegia spec., the dominant
genus in Miombo woodlands, while larvatus showed greater plasticity with regard to nest
tree species (Fig. 7).
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Orlolus oriclus Oriolus aurafus Oriolus larvatus

Fig. 5: Habital structure and habitat use of European Golden Onole, African Golden Oriole and Black-Headed Oriole
in woodland habitats of Zimbabwe. MHY: maximal height of vegetation, HT: height of trees used by the birds, HB:
height of birds in the tree; % E: percent of observations in the exterior of the tree, MDV: stratum of maximum vegeta-
ton density, — Habitatstrukner wind Habitainutzung von Europdischem Pirol, Schwarzohre-Pirol und Schwarznacken-
Pirol in der Baumzavanne vor Simbabwe. MHV: mavimale Vevetationshéhe, HT: Hihe des aufpesuchien Baumes, HH.
Hitire des Vogels im Bawm, E%: Anteil an Beobachiungen im dufleren Kronenbereich, MDV: Stratum maximaler Vepe
tarionsdiche.




Morphology. Average values with standard errors of various wing, foot and bill measure-
ments are given in Table 2. Highest values of wing length and Kipp index were typical for
long-distance migrant O. oriolus, while values of these parameters were lowest in the largely
resident O. larvatus. Length of secondaries and tarsus, however, were longest in larvatus and
shortest in oriolus. In al these parameters, values of auratus were intermediate. No signifi-
cant differences were found with respect to tail length and Iength of hind toe. Hind claw was
longest in oriolus and shortest in auratus. Bill shape also differed significantly different be-
tween species: oriolus had the longest and broadest bill, especially in contrast to larvatus
whose bill was shorter and narrower. Again, values of hill length and breadth were interme-
diate in auratus, but this species had the largest bill height.

Tab. 1: Results of behavioural observations a) playback experiments b)
foraging movements c) interactions between Paleartic O. oriolus and
African oriole species O. guratus and O. larvatus. — Ergebnisse der Ver-
haltensbeobachtungen a) Playback-Experimente b) Lokomotion bei der
Nahrungssuche c) Interaktionen zwischen Europdischem Pirol O. orio-
lus und den Afrikanischen Pirolen O. auratus und O. larvatus.

a) playback 0. auratus  O. larvatus  O. oriolus
no reaction (1) 1 10 5
acoustical reaction (2) 10 14 8
approach (3) 14 7 5
acoustic+approach (4) 12 0 2
attacking speaker (5) 0 0 0

N 37 31 20

b) foraging movements 0. auratus O. larvatus  O. oriolus
sitting/hanging (1) 8 14 6
jumping (2) 22 32 12
fluttering (3) 18 8 22
hovering (4) 4 8 1

flight (> 2 m) (5) 2 2 2

N 54 64 54

¢) interactions auratus — oriolus larvatus — oriolus
flight (1) 0 0
avoidance (2) 0 0

neutral (3) 2 27
following (4) 19 3

attack (5) 20 0

N 41 30
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4. Discussion

How do these orioles coexist in the same miombo and mopane woodlands? The Palearctic
migrant O. oriolus does not establish territories while wintering in Zimbabwe and shows
nomadic behaviour. The intra-African migrant O. auratus outnumbers both O. oriolus and O.
larvatus in the miombo woodlands of Zimbabwe (HERREMANS 1997; IRWIN 1981), while
the other two species are more flexible in their habitat choice. Densities differ between
woodland types (HERREMANS 1997). In this study, playback experiments and observations
of interspecific interactions showed conflicts between O. oriolus and O. auratus, while O.
larvatus did not interfere much with the Palearctic migrants. Dominance of residents over
their migrant relatives, often combined with larger size and mass, has been well documented
for other closely related species (Neotropics: LECK 1972; DE GRANGES & GRANT 1980;
TRAMER & KEMP 1980; WILLIS 1980; Africac LEISLER et al. 1983; LEISLER 1992).
Overt interspecific aggression between Afrotropical and Palearctic species is infrequent
(LEISLER 1992; CURRY-LINDAHL 1981), but is known in some cases of incomplete eco-
logical segregation (LEISLER et al. 1983; LEISLER 1992). My results show incomplete
segregation in habitat use between O. oriolus and O. auratus, especialy in miombo wood-
lands during the southern breeding season.

Tab. 2: Morphometrical data of O. oriolus, O. auratus and O. larvatus. (Mean values + standard error are given.) —
Morphologische Daten von O. oriolus, O. auratus und O. larvatus.

Parameter (mm)  O. oriolus (n = 23) O. auratus (n = 17) 0. larvatus (n = 22) ANOVA/KW P

wing length 149.92 + 0.76 137.53 £ 1.05 132.18 £ 1.12 F = 94.964 Hrk
secondaries 97.67 +£5.49 99.01 £ 0.72 100.32 +£ 0.93 H=5.701 *
tail 83.04 + 1.04 78.63 £ 0.98 80.82 + 0.94 H=4.614 n.s.
tarsus 22.82 £ 1.36 23.24 £0.48 24.82 £ 0.38 F =9.297 Hkok
hind toe 11.82 + 0.22 11.30 £ 0.35 11.27 £0.17 H=5.024 n.s.
hind claw 8.24 £0.11 7.52 £0.08 796 £0.12 H = 19.061 Hkok
bill length 26.53 £ 2.63 25.35+£0.28 24.32 £ 0.40 H =10.991 *%
bill height 8.82 £ 0.67 9.09 £ 0.14 8.07 £ 0.08 H =25.929 ol
bill width 10.51 £ 0.18 10.08 + 0.32 9.25 +0.12 H =18.939 Hook
Kipp Index 35.14 £ 0.52 27.82 £ 0.86 23.84 £ 0.25 F=112973 Frk

With respect to habitat structure there are no differences in crown cover and tree density be-
tween the habitats used by the three species. These parameters determine the vegetation type
»woodland” (WERGER 1978), which seems to be typical oriole habitat in Zimbabwe. How-
ever, maximum vegetation height, vertical foliage distribution and height of trees chosen for



foraging give an idea of the habitat sections preferred by each species. There are clear differ-
ences between O. oriolus and O. larvatus, but considerable overlap of the former with
closdly related O. auratus. For example, the Palearctic migrant prefers places with taller ve-
getation than the resident Black-headed Oriole, a tendency which is also reflected in al other
height parameters, e.g. stratum of maximum vegetation density. With respect to habitat
structure, there is no shift between breeding and wintering grounds of European Golden Ori-
oles (BAUMANN 2000). Interspecific differences in habitat use indicated some vertical and
horizontal segregation between O. oriolus and O. larvatus, while the position of O. auratus
was intermediate. O. oriolus was found in the highest vegetation layers and in the periphery
of the crown of larger trees. In these areas, there was little overlap with larvatus, which for-
aged more inside crowns on larger twigs and even at the trunk like woodpeckers or wood-
hoopoes. Both African oriole species build their nests within the stratum of maximum vege-
tation density (MVD) and about 2 m beneath the average height of foraging. Thus, thereis an
identical vertical segregation in nesting height as in foraging height.
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Given the overlap in habitat use of the sibling species during foraging, what do we know
about the prey orioles take in these woodlands? There are only observational data but phyto-
phagous insects play an important role in the diet of al three species. Orioles were aso feed-
ing on hairy caterpillars. This prey type is otherwise taken only by cuckoos, hoopoes and
bushshrikes, while Palearctic migrants normally avoid it (JONES 1998). But O. oriolus is
known for this preference (DEMENTJE'V & GLADKOV 1954; POPOV 1978; BEZZEL
1989; WASSMANN 1990; BAUMANN 1999b). On breeding and wintering grounds 1 often
saw this species as well as the two African orioles feeding on large aggregations of hairy cat-
erpillars.

Obvioudly the stratum of maximum foliation will bear the most phytophagous insects so that
the orioles should prefer it. The height spectra of maximum vegetation density (Fig. 6) differ
between species and a segregation in foraging height seems to parallel this. But there may be
more subtile differences in diet and insect abundances which remain unstudied. BRUDERER
(1994), for example, described distinct niche differences with respect to perching height,
pouncing distance and prey size in syntopic Palearctic and African shrikes. Bill morphology
of the oriole species showed significant differences, indicating different average prey sizes.



The fact that the bill of O. oriolus was the longest of the three species contrasts with LEIS-
LER’S (1990) finding that resident species tend to have longer bills than migrants. In the Eu-
ropean Golden Oriole, however, hill morphology is likely to be summer-selected as is known
for foliage gleaners of the Nearctic-Neotropical migration system (THIOLLAY 1988).

Wing use is more obvious in foraging movements of the Paearctic migrant than in the Afri-
can species. More detailed field studies combined with ecomorphological analyses are
needed in this aspect. LACK (1985) did not find differences in foraging movements of
Palearctic and African orioles in Tsavo East National Park, but studies on other Palearctic
migrants found the same tendency as | observed (e.g. in small chats Turdinae: LEISLER
1990, 1992, 1993; Muscicapa flycatchers: Lack 1985, Phylloscopus warblers. Rabal 1987).
Both O. oriolus and O. auratus (at least partialy) are long-distance migrants, so wing mor-
phology might influence foraging techniques. O. larvatus is more sedentary with local
movements (HERREMANS 1997). The wing length and wing formula data (Table 2) con-
form to the expectation of longer, more attenuated wings in migrants. This should enable
them to show more aerial locomotion (LEISLER 1990), but it also may restrict habitat pref-
erences of migrants (SALEWSKI 1998). Exact ecological/behavioral correlates and the sig-
nificance of these wing differences in habitat use have not yet been investigated in detail
(LEISLER 1990).

Why do orioles prefer broadleaved woodlands? In general most Palearctic passerine migrants
in Africa prefer seasonal semi-arid savannas and - in contrast to the Nearctic-Neotropical mi-
gration system - are hardly found in forested habitats. Few species winter in broadleaved
woodlands (JONES 1998). Most Palearctic migrant species originally evolved in temperate
seasona environments (SNOW 1978) while many of their Nearctic passerine migrant coun-
terparts had a tropical forest origin and winter in woodlands and rainforests (JONES 1998).
The Oriolidae, however, are of tropical origin with 26 out of 28 species living in tropical
habitats, often forests, especially in southeast Asia. So some adaptations for tropical wood-
land habitats may have been retained by O. oriolus, a species that also shows many behav-
ioral patterns normally found in tropical birds (e.g. bathing behaviour; WASSMANN 1996).

However, an aspect of feeding ecology is more obvious. Phytosociological studies show that
Colophospermum mopane-, Brachystegia-spiciformis/Julbernardia globiflora and Baikiaea
plurijuga-communities with Burkea africana are dominated by few tree species (KNAPP
1973; HEGNER 1979). This makes them vulnerable to caterpillar infestations. The occur-
rence of large aggregations of leaf-eating caterpillars are well documented for these wood-
lands (MALAISSE & MALAISSE-MOUSSET 1970; MALAISSE, ALEXANDRE,
FRESON, GOFFINET & MALAISSE-MOUSSET 1972). In 80% of the plots studied in
Zimbabwe, foliage damage by invertebrates was evident along the transects. Telemetric data
on O. oriolus during the breeding period in northern Germany show a strong foraging prefer-
ence for forests infested by caterpillars (BAUMANN 1999Db). This seasonally available food
resource may faciliate the coexistence of the three oriole species in these habitats. Whether
higher density O. oriolus in mopane woodlands is related to competition with O. auratus in
miombo woodlands needs to be tested. Possible competition seems to be relevant only during
breeding season. When O. oriolus arrive in Zimbabwe, African Golden Orioles have aready
established their territories. During northward migration, however, both species may he
found in mixed groups (pers. obs., BRITTON & ZIMMERMAN 1971; BEESLEY 1973) and
in mixed-species flocks with cuckoos, drongos and woodhoopoes which also are feeding to
some extent on phytophagous insects and caterpillars (CURRY-LINDAHL 1981; pers. obs.).
In general, species aggregating in mixed-species flocks prefer to feed on highly seasonal and
locally concentrated food resources which are large enough to be exploited by the group



(KREBS & DAVIES 1984). Cuckoos and orioles often live in similar habitats in Europe as
well as Africa.

A comprehensive characterization of habitat preferences and habitat use of O. oriolus in
Zimbabwe in comparison to the two African orioles includes four main points. The three spe-
cies occur in different densities in the main woodland types. The Palearctic oriole is the least
common species and shows nomadic behaviour, does not establish territories and oppor-
tunistically feeds on most abundant seasonal food resources. It may be able to react to
fluctuations in prey availability more easily than breeding residents. Habitats like mopane
and miombo woodland, where all species are abundant, are dominated by few tree species .
These woodlands are well known for caterpillar infestations, a major food source of the ori-
oles. In miombo woodlands, however, O. oriolus comes into contact with its similar sized
sibling species O. auratus. Segregation in habitat use seems to be incomplete and agonistic
interactions do occur between these two orioles. The African species is dominant, but more
restricted habitatwise (to miombo woodland), while O. oriolus and O. larvatus generaly
show greater plasticity in habitat preferences. There seems to be little overlap in habitat use
between oriolus and larvatus, which are found in different vegetation strata. Accordingly, no
aggressive interactions have been documented between them.
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5. Zusammenfassung

Baumann, S. 2001: Beobachtungen zur Koexistenz von palaarktischen und afrikani-
schen Pirolen in Simbabwe. Vogelwelt 122: 67 - 79.

Einleitung. Die meisten paldarktischen Zugvogel Uberwintern in Afrika in semiariden Tro-
cken- und Dornsavannen im nordlichen Savannengirtel Afrikas und verbleiben dort nach
dem Ende der Regenféle wahrend des gesamten européischen Winters. Zahlreiche afrikani-
sche Zugvogel, vor alem Insektenfresser, wandern jedoch mit den Regenféllen weiter nach
Stden (JONES 1998). Nur wenige paldarktische Arten, meist arboreale Insektenfresser, fol-
gen ihnen nach und Uberwintern in den regengrinen Trockenwdaldern im stdlichen Afrika.
Sie treffen dort auf afrikanische Zug- und Standvogel, die hier wahrend der Regenzeit bri-
ten. Warum ist diese Uberwinterungsstrategie nur bei wenigen paldarktische Zugvogelarten
ausgepragt? Wahrend der Regenzeit konnte interspezifische Konkurrenz mit afrikanischen
Brutvogeln die Zahl paldarktischer Uberwinterer begrenzen, auch wenn der Insektenreichtum
der Baumsavannen wahrend der Regenzeit um das bis zu Sechzigfache ansteigt (MOREL
1978; JONES 1998). Der Européische Pirol ist eine der Arten, die in den regengriinen Baum-
savannen Sid- und Sudostafrikas Uberwintert (HERREMANS 1997, BAUMANN 1999a).
Dort bevorzugt er Habitate, die etwas offener und deren Baumbestadnde etwas niedriger sind
als im Brutgebiet, wahrend sie diesen hinsichtlich Saisonalitdt und Diversitét der Vegetati-
onsstruktur 8hneln (BAUMANN 2000). In Simbabwe Uberschneidet sich die Winterverbrei-
tung Européischer Pirole mit den Brutgebieten des afrikanischen Schwarzohr-Pirols O. aura-
tus und des Schwarzkopf-Pirols O. larvatus (CURRY-LINDAHL 1981; ZINK 1987;



CRAMP et al. 1993; HERREMANS 1997; BAUMANN 1998). Dies erlaubt Beobachtungen
zu Fragen von Koexistenz und Konkurrenz von pal&arktischen Uberwinterern und nahe ver-
wandten afrikanischen Brutvogeln. Dass paldarktische und afrikanische Pirole sich hinsicht-
lich Nahrungsokologie und Habitatpraferenz ghneln, ist schon lénger bekannt (LACK 1971),
Einzelheiten zu interspezifischem Verhaten oder artspezifischer Differenzierung sind jedoch
unbekannt (HERREMANS 1997). Hier soll anhand eines quantitativen Vergleichs von Habi-
tatstruktur, Habitatnutzung, Nahrungssuche und Verhalten der drei Pirolarten O. oriolus, O.
auratus und O. larvatus ein erster Einblick in diese Problematik gegeben werden.

Von November bis Februar kommen die drei Pirolarten in Simbabwe sympatrisch in regen-
grinen Baumsavannen vor. Der Schwarzohr-Pirol O. auratus bildet mit O. oriolus eine
Superspezies (ECK 1996). Er ist ein charakteristischer Bewohner relativ hoher, regengriiner
Trockenwaldformationen wie Miombo- und Mopane-Baumsavannen. Sein Habitatspektrum
ist das engste der drei Arten. Die Brutverbreitung von O. auratus beschrankt sich fast véllig
auf die Miombogebiete, wo er die haufigste Pirolart ist. In Simbabwe britet er wahrend der
Regenzeit von September bis Januar (s. Abb. 2), d.h. wahrend der Anwesenheit der Européi-
schen Pirole. Ahnlich wie bei diesem verlassen die meisten Schwarzohr-Pirole im Mérz
Simbabwe und wandern mit den Regenféllen nordwaérts nach Ost-Afrika, um dort den stdli-
chen Winter zu verbringen. O. larvatus ist die haufigste Pirolart Simbabwes und besiedelt
zur Regenzeit fast alle Formen gut belaubten Baumbestandes, besonders haufig jedoch
Afromontanen Regenwald und die Miombo-Baumsavanne (HERREMANS 1997). Auch der
Schwarzkopf-Pirol O. larvatus britet zur Regenzeit, der Hohepunkt liegt im Okto-
ber/November. Der Européische Pirol erreicht Simbabwe zwischen Ende September und An-
fang Dezember und ist von Oktober bis Mérz regelmaliig dort anzutreffen. Er bevorzugt Mo-
pane-Trockenwéldern, in etwas geringerem Mald Miombo-Trockenwdalder, und nutzt gele-
gentlich auch andere regengrine Baumsavannen und Galeriewdder (HERREMANS 1997;
BAUMANN 1999a). O. oriolus ist in alen untersuchten Lebensré&umen am seltensten. Hin-
sichtlich der Gesamtkorperlénge ist er die kleinste der drei Pirolarten, die sich jedoch im
Gewicht sehr ghneln (Maf3e von Flugel, Schnabel und Ful3morphologie s. Tab. 2).

Unter suchungsgebiet. Die Beobachtungen wurden gegen Ende der Regenzeit (2. Feb. - 17.
Mérz 1993) in regengriinen, belaubten Trockenwald-Habitaten Simbabwes durchgeftihrt, in
denen alle drei Pirolarten vorkommen. Die botanische Zuordnung erfolgt anhand von pflan-
zensoziologischen Analysen auf 700 m? groRen Probeflachen um individuenbezogene Fl&
chen (s.u.). Die Lebensréume der drel Pirolarten in Simbabwe Uberschneiden sich typischer-
weise in folgenden vier Formationen und deren Ubergangsstadien: Colophosper mum mopane
(Mopane)-Trockenwald, Brachystegia spiciformis/Julbernardia globiflora- (Miombo)-
Trockenwald, offene Baikiaea-plurijuga (Teak)-Gesellschaften und Acacia-Terminalia
(Vaabaum)-Trockengehtlze. Habitatstruktur und Habitatnutzung wurde anhand von indivi-
duenbezogen Probeflachen (, bird-use plots’, CAPEN et al. 1986; LARSON & BOCK 1986)
untersucht. Im Fall des Européischen Pirols handelt es sich dabei um 21 Orte, an denen die
Art fur mehr as 10 Minuten und wiederholt bei der Nahrungssuche beobachtet wurde. Im
Fall der afrikanischen Pirolarten sind es je 21 Lokalitdten innerhalb ihrer Territorien, an de-
nen sie nach Nahrung suchten.

Methoden. Auf zwei 50 m-Transekten durch die Probefldchen wurden verschiedene Parame-
ter der Vegetationsstruktur ermittelt sowie die Position jedes Vogels bei der Nahrungssuche
notiert (Hohe des aufgesuchten Baumes (HT), Hohe des Vogels im Baum (% HT), Anteil der
Beobachtungen nahrungssuchender Vogel im inneren/aul3eren Bereich der Krone nach



RAB@L (1986) (% I/ % E).

Die Verhaltensbeobachtungen konzentrierten sich auf die Fortbewegung bei der Nahrungs-
suche (notiert in funf Kategorien sitzen/héngen, hupfen, flattern, ritteln, fliegen nach den
Definitionen von RABJL 1986), um Aufschluss Uber das Mal3 des Flligeleinsatzes bei der
Nahrungssuche zu erlagen, ferner auf interspezifische Auseinandersetzungen zwischen den
Pirolarten (5 Kategorien von Unterlegenheit bis physischer Aggression). Da die Européi-
schen Pirole wahrend ihres Aufenthaltes in Simbabwe zwar singen, aber keine Territorien
verteidigen, wurde mittels Playback-Versuchen (Fl6tenstrophen) getestet, wie Individuen al-
ler drei Arten auf den Gesang Européischer Pirole reagieren. Die Hohe des Neststandorts von
O. auratus und O. larvatus wurde anhand von 384 Nestkarten des Museum of Natural Histo-
ry of Zimbabwe in Bulawayo ausgewertet.

Ergebnisse. Habitatstruktur. Baumdichte und Kronendeckung in den Probeflachen der drei
Arten waren dhnlich. Die Anzahl der Baume betrug 573 Baume/ha (O. oriolus), 568 Bau-
me/ha (O. auratus) und 622 Baume/ha (O. larvatus), die mittlere Kronendeckung 38,25 %
(O. oriolus), 37,75 % (O. auratus) und 28,45 % (O. larvatus). Signifikante Unterschiede in
der Habitatstruktur ergaben sich hinsichtlich der vertikalen Laubverteilung und der maxima-
len Vegetationshohe der von den einzelnen Arten zur Nahrungssuche genutzten Baumbe-
stdnde. Diese unterscheiden sich in Bezug auf die Hohe der maximalen Vegetationsdichte.
Die Signifikanz ist v.a. auf die Unterschiede zwischen den Plots von O. oriolus und O. larva-
tus zurtickzufihren. Die Mittelwerte der drei Arten liegen hei 7,3 + 0,94 m (O. oriolus), 6,2 +
0,6 m (O. auratus) and 4,9 + 0,4 m (O. larvatus; Abb. 3). Die maximale V egetationshthe der
Bestdnde ist fur die drel Arten signifikant verschieden. Die Mittelwerte liegen bei 12 +
0,2/11,4 + 0,6 m (O. auratus/ O. larvatus) und 14 + 0,6 m (O. oriolus).

Habitatnutzung. Alle untersuchten Merkmale der Habitatnutzung zeigten signifikante Unter-
schiede zwischen den Arten (s. Abb. 2). Dabel sind digjenigen zwischen Européschem Pirol
und O. larvatus wesentlich deutlicher ausgepragt als zwischen den Schwesterarten O. oriolus
und O. auratus. Die Hohe der zur Nahrungssuche angeflogenen Béaume lag bei 12,8 £ 0,58 m
(O. oriolus) gegenuber 11,9 £ 0,63 m (O. auratus) bzw. 10 7 £ 0,47 m (O. larvatus)
(p<0,05), signifikant vor alem wegen des Unterschied zwischen O. oriolus und O. larvatus.
Auch die Héhe des Vogels im Baum unterschied sich: fur O. oriolus im Mittel 11,5 + 0,5 m,
fur O. auratus 8,5 + 0,46 m und O. larvatus 6,9 m £ 0,54 (p<0,01). Setzt man diese absolute
Hohe des Vogels im Baum in Bezug zur jeweiligen Baumhohe, so ist der Européische Pirol
im auferen Kronenbereich des Baumes bel fast 90 % (89,1 % + 3,3 %) der Baumhothe zu
finden, O. auratus bel 73 6 % + 3 61 %) und O. larvatus bei 64 % * 4,52 %) (p<0,001). Bei
letzterem Uberschneiden sich die Werte kaum mit denen des Européischen Pirols, wéhrend
die des Schwarzohr-Pirols mit denen beider anderen Arten Uberlappen. Ein dhnliches Bild
ergibt sich fur die horizontale Position im Baum, wo der Européaische Pirol in 90 % der Féle
in den auf¥eren Zweigen zu finden war, O. larvatus dagegen nur in 31,2 % der Fale. Wieder
Uberlappten die Daten von O. auratus (68 %) mit denen der europdischen Schwesterart. Die
Nesththen der afrikanischen Pirolarten unterstiitzen diese Tendenz und zeigen deutliche Un-
terschiede zwischen O. auratus (6,8 m + 0,25) und O. larvatus (5,1 m = 0,14; p<0,001).

Verhalten. Reaktionen von O. auratus auf Gesang der Schwesterart O. oriolus waren deut-
lich stérker as bel O. larvatus (Abb. 1). Der Gebrauch der Fligel bel der Fortbewegung zur
Nahrungssuche (Flattern, Ritteln) ist beim paldarktischen Zugvogel am stérksten ausgepragt,



wéhrend die Daten der afrikanischen Arten &hnlich sind (Tab. | b). Die interspezifischen
Auseinandersetzungen (Tab. | c) verliefen zwischen den Schwesterarten O. oriolus und O.
auratus wahrend der Brutzeit des letzteren sehr oft aggressiv, wahrend es zwischen O. orio-
lusund O. larvatus kaum zu Auseinandersetzungen kam.

Morphologie. Fligellange und Kipp-Index sind beim Langstreckenzieher O. oriolus am
groften und beim Standvogel bzw. Teilzieher O. larvatus am geringsten (Tab. 2). Umgekehrt
verhalten sich die Werte fir Armschwingenlange und Tarsusénge. In alen genannten Para-
metern liegen die Daten des innerafrikanischen Zugvogels O. auratus dazwischen. Keine
signifikanten Unterschiede ergaben sich fir Schwanzldnge und Lange der Hinterzehe, wah-
rend die Kralle der Hinterzehe beim Européischen Pirol am langsten und bei O. auratus am
kirzesten ist. Die Form des Schnabels unterscheidet sich in allen genommenen Mal3en signi-
fikant. Der Schnabel von O. oriolus ist am langsten und breitesten, der von O. larvatus am
kirzesten und schmalsten, die Werte fir O. auratus liegen dazwischen. Letzterer hat aber die
grofte Schnabelhohe.

Diskussion. Das Vorkommen der drei untersuchten Pirolarten Uberschneidet sich in Miom-
bo- und Mopane-Trockenwadern Simbabwes, wobei aber Dichteunterschiede zwischen den
Trockenwal dtypen auftreten. Das Habitatspektrum von O. auratus ist am engsten (HERRE-
MANS 1997), in Simbabwe konzentriert sich die Brutverbreitung auf Miombowa&l der, in de-
nen er die haufigste Pirolart ist. In diesem Waldtyp sind Brachystegia spec. und Julbernardia
globiflora die dominanten Baumarten. Die Bevorzugung dieses Lebensraums zeigt sich auch
daran, dass 96 % der in der Nestkarten dokumentierten Nester in diesen beiden Baumarten
gefunden wurden (Abb. 4), wdhrend es bei O. larvatus nur 60 % waren. O. oriolus ist zwar
auch in Miombowa& dern am haufigsten, sein Habitatspektrum ist aber ebenso wie das von O.
larvatus wesentlich breiter. Wenn alle drel Arten aufeinandertreffen, wie dies in den Unter-
suchungsfldchen der Fall war, bevorzugen sie hinsichtlich Baumdichte und Kronendeckung
dhnliche Besténde. Spezifische Unterschiede gibt es jedoch hinsichtlich deren vertikaler
Strukturierung der bevorzugten Vegetation und in der artspezifischen Nutzung.

Was kennzeichnet diese Baumsavannen, was bieten sie den Pirolen? Se sind licht, stark
strukturiert (BAUMANN 2000) und als regengrine Bestdnde ein saisonaer Lebensraum.
Der Anteil an Insektenfressern in der Avifauna ist wahrend der Regenzeit mit tber 70 % sehr
hoch, und Uber die Halfte davon sind wie die Pirole arboreal (VERNON 1985). Typischer-
weise sind Miombo- und Mopaneflachen sehr artenarm und kdnnen zu 50-90 % aus einer
Baumart bestehen, was sie anfalig gegentiber phytophagen Insekten macht. Tatsdchlich wa-
ren in 80 % der Untersuchungsflachen entlang der Transekte deutlichen Fral3schéden von In-
sekten festzustellen. Das Nahrungsangebot an Insekten ist fur die Pirole, die im Gegensatz zu
den meisten anderen Arten auch behaarte Raupen verzehren, wahrend der Regenzeit vermut-
lich gut. Wie im Brutgebiet des Européischen Pirols, so konnte ich auch in Afrika ale drei
Arten bel der gezielten Ausbeutung von Gespinsten und Raupennestern beobachten. Nun un-
terscheiden sich die von den drei Arten zur Nahrungssuche aufgesuchten Bestéande hinsicht-
lich ihrer vertikalen Strukturierung wie z.B. der Laubverteilung und Straten der maximalen
Vegetationsdichte. In ihrer Habitatnutzung scheinen die Pirolarten diesen Unterschieden zu
folgen, d.h., die bevorzugten Aufenthaltsorte bei der Nahrungssuche lagen entsprechend der
Laubverteilung in unterschiedlichen Hohen. Deutlich ausgeprégt sind die Unterschiede in
nahezu allen Parametern zwischen O. oriolus und O. larvatus und deuten auf eine gute réum-
liche Trennung der Arten bel der Nahrungssuche hin. Der pal8arktische Uberwinterer bevor-
zugt den oberen und auf3eren Bereich hoherer Baume, wahrend der Schwarzkopf-Pirol eher



in der Kronenmitte etwas niedrigerer B&ume nach Nahrung sucht, so auch am Stamm und an
dickeren Asten. Die Schwesterarten O. oriolus und O. auratus sind einander dagegen deut-
lich &hnlicher, Unterschiede in den vertikalen Préferenzen der Schwesterarten waren nicht
signifikant. Wo Européische Pirole auf britende Schwarzohrpirole treffen, kommt es zu
Konflikten, in denen die afrikanischen Brutvogel die Oberhand behalten, zuma sie bereits
Territorien besetzt haben, wenn O. oriolus Simbabwe erreicht. Méglicherweise sind diese
Konflikte nur fir die Brutzeit typisch, denn auf dem Zug wurden beide Arten gemeinsam in
Trupps beobachtet (BRITTON & ZIMMERMAN 1971; BEESLEY 1973; eig. Beob.). Zwi-
schen O. oriolus und O. larvatus gibt es dagegen kaum Auseinandersetzungen. Dominanz
von Brutvogelarten gegeniiber Uberwinterern ist ein bekanntes Phanomen (LECK 1972; DE
GRANGES & GRANT 1980; TRAMER & KEMP 1980; WILLIS 1980; LEISLER et al.
1983; LEISLER 1992), das oft einhergeht mit einem Vorteil an Grofie und Gewicht. Offene
Auseinandersetzungen sind seltener (CURRY-LINDAHL 1981; LEISLER 1992) und betref-
fen vor alem Arten, deren okologischen Anspriiche sich Uberschneiden (LEISLER et al.
1983; LEISLER 1993; BRUDERER 1994). Unterschiede in der Schnabelmorphologie deu-
ten auf bisher nicht genau bekannte Unterschiede in der Nahrungszusammensetzung, auch
zwischen O. oriolus und O. auratus, hin. Auch die Fortbewegung bel der Nahrungssuche un-
terscheidet sich. Der Einsatz der Flugel ist beim Langstreckenzieher O. oriolus am stérksten.
Moglicherweise spielt die Anpassung an den Langstreckenzug hier eine Rolle, so dass die
langeren und spitzeren Fligel des Européischen Pirols Einfluss auf dessen bevorzugten Habi-
tatwahl bei der Nahrungssuche haben. Ahnliches beobachtete SALEWSKI (1998) fiir pala-
arktische Uberwinterer in Westafrika.

Das sympatrische Vorkommen der drel in den Trockenwaldern Simbabwes untersuchten Pi-
rolarten wird moglicherweise erleichtert durch Unterschiede in der Habitatnutzung von O.
oriolus und O. larvatus. Obwohl es zwischen den Schwesterarten O. oriolus und O. auratus
zu Auseinandersetzungen kommt, schlief3en sich beide Arten nicht in ihrer Verbreitung aus,
wenngleich sie in unterschiedlichen Dichten in den Lebensraumtypen auftreten. on dies eine
Folge interspezifischer Konkurrenz ist, bleibt zu kldren. Vielleicht ist aber das Nahrungsan-
gebot grof? genug, ein Nebeneinander der afrikanischen Brutvégel und des flexibleren, um-
herstreifenden pal darktischen Uberwinterers zu ermaglichen.
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