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COOPERATIVE BREEDING OF THE SOCIETY KINGFISHER
(TODIRAMPHUS VENERATUS)

DYLAN C. KESLER,'* THOMAS GHESTEMME,*
EMMANUELLE PORTIER,> AND ANNE GOUNI*

ABSTRACT.—We present evidence of cooperative breeding in Society Kingfishers (Todiramphus veneratus). Groups of
three kingfishers were observed cooperatively excavaling nest cavities, incubating, and provisioning young. Three bird
groups also comprised half of visual observations recorded during island-wide point transect surveys that occurred during
the onset of breeding. Society Kingfisher densities were an order of magnitude greater than other Pacilic kingfisher
populations, which may lead to resource saturation and evolution of cooperation in this species. Our results lend insight into
cooperative behaviors and facilitate conservation of birds in French Polynesia. Received 30 July 2009. Accepted 12 October
2009.

Cooperative breeding has been a focus of 1987, Stacey and Koenig 1990). Cooperation can
behavioral ecologists and evolutionary biologists also occur in situations with limitations in
for decades (Skutch 1935, Brown 1987, Stacey breeding resources or territories, in which poten-
and Koenig 1990, Koenig and Dickinson 2004). tial dispersers are considered to be ecologically
Broadly defined, cooperation occurs when more constrained from breeding independently (Selan-
than two individuals contribute to a single brood  der 1971, Brown 1974, Gaston 1978, Stacey 1979,
(Cockburn 2004, 2006). A range of social Emlen 1982). This concept was first presented as
structures are considered to be cooperative (e.g., habitat saturation (Brown 1974) and later artic-
Stacy and Koenig 1990), and they occur in taxa as  ulated as the ecological constraints hypothesis
diverse as ants (Order Hymenoptera; Reeve and (Emlen 1982). A conceptual model of the
Ratnieks 1993) and hawks (e.g., Buteo galapa- hypothesis was described as a situation in which
goensis; Faaborg and Bednarz 1990). Cooperative  all available habitats already host territories that
breeding among birds can include multiple are maximally compressed in size (Brown 1987).
parents that lay eggs in a single nest (Crotophaga  Alternatively, some suggested that cooperation
sulcirostris; Vehrencamp 1978), large breeding must have originated on the natal territory, and
collectives that include multiple breeding pairs that potential dispersers delayed dispersing be-
and numerous non-breeding individuals (Mela- cause the benefits of philopatry outweighed those
nerpes formicivorous; Koenig et al. 1993), or of immediate dispersal (Stacey and Ligon 1987,
colony-nesting species with helpers assisting 1991).
related clans (Merops bullockoides; Emlen and We present the first observations of cooperative
Wrege 198Y). Cooperation appears to be most breeding by the Society Kingfisher (Todiramphus
commonly exhibited as groups comprised of veneratus). The Society Kingfisher is a member of
parents and offspring that work together to rear a genus that includes 11 imperiled species (near
related young (e.g., Picoides borealis; Walters threatened or above, IUCN 2008) of the 21
1990). This behavior is rare, as ~2.5% of birds recognized (Clements 2007). We present three
are considered to be cooperative breeders (Brown lines of evidence for cooperation in the Society
1987). Kingfisher. First, we describe direct observations

Several life history characteristics are com- of helping behaviors at nests. Second, we report
monly associated with cooperative breeding (Du observations of cooperative groups of birds
Plessis et al. 1995). Some cooperatively breeding throughout the study area and during the breeding
birds are year-round territorial species with young  season. Finally, we provide population density
that have extended parental dependence (Brown estimates and compare those to densities reported

for other Pacific Todiramphus species to illustrate
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FIG. 1.
Polynesia. (Photograph by T. Ghestemme.)

and visits in November and December 2008, and
January 2009. We described cooperative behaviors
observed on two territories during nest excavation,
incubation, and brood rearing phases (17" 32'
11" S, 149° 49" 46" W; and 17° 32" 26" S, 149°
47" 20" W). Each observation period lasted ~30
min, and dates and times associated with each
behavior are reported.

We conducted variable distance point-transect
surveys (Buckland et al. 1993) of Moorea’s
landbirds at 46 stations in undeveloped upland
forests. Stations were separated by 200 m. The
distance was estimated to all landbirds detected by
visual or auditory means during a 10-min
observation period at each station. We also
recorded the number of kingfishers present when
detected outside of prescribed observation peri-
ods. Point-transect data were analyzed with
Program DISTANCE (Thomas et al. 2006) to
estimate the density of Society Kingfishers on the
island of Moorea. We pooled observations into
25-m groups and conducted the analysis with a
half-normal key, truncation at 100 m, and default
model selection adjustment routine (Akaike’s
Information Criteria; AIC,; Burnham and Ander-
son 2002). Limited detections reduced potential
adjustment parameters to two, but the results were
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Copulation with three Society Kingfishers present on 31 December 2008 on the island of Moorea, French

intuitively appealing and Chi-square goodness of
fit tests indicated the approach was reasonable (z°
= 3.66, df = 2, P = 0.16).

RESULTS

On 25 (1510-1612 hrs), 26 (1045-1125 hrs),
and 27 (0720-0815 hrs) November 2008 we
observed three Society Kingfishers cooperatively
excavating nest cavities in the central and
southeastern regions of Moorea. Three kingfishers
were perched in close proximity (<22 m) on each
occasion. All group members flew to the trees
(Neonauclea fosteri) of interest and struck the
main stem with their beaks. Nest excavation was
accompanied by loud calling, and quieter growl-
ing and warbling vocalizations typical of Pacific
kingfishers. Two individuals consistently perched
closer together (within 50 cm) and struck the
cavity more often than the third bird, which only
struck the tree once during each observation
period. Two birds were observed excavating a
cavity without a third individual present on two
other territories. On 31 December (0925 hrs), two
birds copulated (Fig. 1) while the third bird
passively perched within 10 cm. No aggressive
behaviors were observed during nest excavations
or copulations. Two of three group members were






