Metadata, citation and similar papers at core.ac.uk

Provided by Digital.CSIC

153

SEASONAL DECLINE IN BREEDING PERFORMANCE
OF THE KELP GULL LARUS DOMINICANUS

PABLO GARCIA BORBOROGLU,' PABLO YORIO,' JUAN MORENO,? & JAIME POTTI?

!Centro Nacional Patagonico (CONICET) and Wildlife Conservation Society,
Boulevard Brown 3600, (9120), Puerto Madryn, Chubut, Argentina
(pgborbor@cenpat.edu.ar)
’Museo Nacional de Ciencias Naturales—CSIC, Departamento de Ecologia Evolutiva, J. Gutierrez Abascal 2, E-28006, Madrid, Spain
3Estacion Biolégica de Dofiana—CSIC, Avenida M. Luisa s/n, Pabellon del Peru, 41013, Sevilla, Spain

Received 28 April 2007, accepted 12 August 2008
SUMMARY

GARCIA BORBOROGLU, P, YORIO, P., MORENO, J. & POTTI, J. 2008. Seasonal decline in breeding performance of the Kelp Gull
Larus dominicanus. Marine Ornithology 36: 153-157.

The effects of timing of breeding on reproductive parameters of Kelp Gulls Larus dominicanus were studied in Patagonia, Argentina, during
1998 and 1999. Yearly and spatial variation in the study were assessed by sampling nests during two field seasons and in different areas
within the colony, and accounted for variation with respect to breeding synchrony and breeding density. In both years and in three study
areas, individuals laying earlier had higher hatching success, a larger number of chicks fledged, heavier chicks at one month and higher
breeding success. Significant variation between study areas within the colony and between years was observed only for breeding success
and number of chicks fledged. No effects of breeding synchrony on breeding parameters were detected. Timing of breeding, independent of
study year and area, had no effect on either clutch size or egg size. Our results document for the first time the seasonal decline in breeding

performance in the Kelp Gull, a species widely distributed in the southern hemisphere.
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INTRODUCTION

Timing of breeding has been shown to have significant effects on
breeding success in many bird species (Perrins 1970). Seasonal
changes in reproductive performance are characteristic of birds
breeding in seasonal environments (Svensson 1997, Nilsson 1999),
including several seabirds (Moreno 1998). Many studies have
reported changes in fitness components with laying date in species
belonging to the four seabird orders (Boersma & Ryder 1983, Ollason
& Dunnet 1988, Wanless & Harris 1988, Moreno et al. 1997). For
example, seasonal declines in breeding performance with respect to
clutch size, egg size, hatching success, growth rates and breeding
success have frequently been reported, although mixed evidence
exists for some variables (see review by Moreno 1998).

The Kelp Gull Larus dominicanus is distributed throughout the
southern hemisphere (Burger and Gochfeld 1996). In Argentina,
the Kelp Gull is the most widely distributed and the third most
abundant seabird breeding along the coast, and it has shown a major
population expansion during recent decades (Yorio et al. 1999).
Several studies throughout the range of this species have reported
on the birds’ breeding biology (Fordham 1964a, 1964b; Williams
et al. 1984; Malacalza 1987; Yorio & Garcia Borboroglu 2002).
However, despite the well-known influence of timing of breeding
on individual breeding success for other seabird species (Moreno
1998), information concerning the effects of breeding timing on
Kelp Gull reproductive performance is currently lacking. In the
present paper, we examine the effects of breeding schedule on
several reproductive parameters at a large Kelp Gull colony in the
north of San Jorge Gulf, Patagonia, Argentina. We included yearly

and spatial variation in the study by sampling nests during two
field seasons and in several different areas within the study colony.
We also assessed variation resulting from breeding synchrony and
breeding density, because these factors may also affect breeding
success in colonial seabirds (Gochfeld 1980, Stokes & Boersma
2000 and references therein). Although seasonal effects on breeding
in seabirds have been well studied, new information on different
species may help to confirm the generality of the observed patterns
and to contribute to an improved understanding.

METHODS

Study area

Vernacci Sudoeste Island (45°11'S, 66°31'W) is located near the
mouth of Caleta Malaspina, San Jorge Gulf, Chubut, Argentina.
It is a low island of approximately 6.4 ha, 500 m long and less
than 200 m wide. The Kelp Gull is the most abundant seabird
at Vernacci Sudoeste Island, with 8200 breeding pairs (Yorio &
Garcia Borboroglu 2002).

Data collection

All nests located in three different areas within the colony, separated
by at least 100 m, were followed throughout the 1998 and 1999
breeding seasons. In total, 92 nests were studied in each of the study
seasons. Each of the study areas was surrounded with nets 0.6 m in
height to minimize chick movement among areas and to facilitate
counting of chicks at each visit. Study areas were large enough to
avoid constraining the ability of chicks to search out shelter and to
allow us to check and measure chicks with minimal disturbance.
We marked all nests with stones wrapped with numbered tape.
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During both seasons, the colony was visited every two to three days
from the beginning of October to late December, and then every
two to five days (2.6 + 1.4 days) until mid-February.

During visits, egg-laying dates, clutch size, hatching success and
breeding success were recorded. Egg width and length and tarsus
length of chicks at 31 + 3 days of age were measured with calipers
to the nearest 0.1 mm. Egg volumes (V) were calculated as
V = length x width? x 0.000467 (Hoyt 1979) [1].

Chick sizes were obtained in 1998. Tarsus length was used as an
indicator of size because this chick measurement is the only one that
reaches an asymptote before fledging (Yorio & Garcia Borboroglu
2002). At hatching, a labelled fibre-tape band was used to mark
chicks with their nest number and hatching order.

“Hatching success” is defined as the proportion of eggs laid that
hatch per nest, and “breeding success” as the proportion of eggs
that result in fledged chicks per nest. The number of fledged chicks
was taken as the number surviving to at least the fourth week of
age. To determine nesting density, a tape measure was used to
record nearest-neighbour distance (+ 1 cm) for each nest right after
the peak of the egg-laying period. Very few early nests were lost
before, or new nests built after, we obtained this measurement. The
laying date of the first egg in the clutch was used as an indicator of
timing of breeding (day 1 = 10 November1998 and 13 November
1999 for the two study seasons). Breeding synchrony of each nest
with respect to its neighbours was measured as the difference in
number of days between the laying of the first egg in the clutch and
the annual mean laying date.

Table 1
Effects of laying date and nearest-neighbour distance on Kelp Gull Larus dominicanus
breeding variables at San Jorge Gulf, Argentina

Variable Covariate® P:;?ﬁ:::r (I;) 2 r Model? p dt
Clutch size Laying date -0.16 3.88 (0.051) 0.037 1.65 NS 129
Distance -0.18 4.09 (0.04)
Egg size
First 0.012 0.80 NS 127
Second Distance -0.20 4.67 (0.03) 0.006 1.09 NS 120
Third 0.057 0.57 NS 56
Hatching success Laying date -0.36 18.7 (<0.001) 0.150 4.05 <0.001 129
Chicks fledged Laying date -0.35 6.00 (0.02) 0.240 3.89 <0.01 50
Breeding success Laying date -0.48 30.9 (<0.001) 0.280 7.85 0.001 101
Distance -0.20 5.16 (0.02)
Chick size Laying date -0.41 12.7 (0.001) 0.370 4.7 <0.01 26

4 Only significant effects of covariates are presented, even in cases of nonsignificant models.

® Models also include year and study area within the colony as factors.

NS = nonsignificant.
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Fig. 1. Effect of laying date on hatching success in Kelp Gulls Larus dominicanus breeding at San Jorge Gulf, Argentina. Day 1 =

10 November in 1998 and 13 November in 1999.
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Statistical treatment

The effects of timing of breeding on each reproductive variable was
analysed using analysis of covariance (ANCOVA) tests, treating
nearest-neighbour distance and breeding synchrony as covariates.
The analysis also accounted for spatial and temporal variability
considering the study area and study year and their interaction.
Log and arcsine transformations were used to meet ANCOVA
assumptions. Sample sizes may vary among the variables because
of the loss of nests or of other nest-checking problems.
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RESULTS

Timing of breeding, independent of year and area, had no effect
on either clutch or egg size (Table 1). Clutch size and size of the
second egg were significantly related only to the distance to the
nearest neighbour, although in neither case did the whole model
show a significant relationship (Table 1). The effect of laying date
on clutch size in the model was not significant, although it bordered
on significance (P = 0.05). Hence, we evaluated the effect of laying
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Fig. 2. Relationship between laying date and number of fledged chicks in Kelp Gulls Larus dominicanus breeding at San Jorge Gulf,

Argentina. Day 1 = 10 November in 1998 and 13 November in 1999.
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Fig. 3. Effects of laying date on Kelp Gull Larus dominicanus breeding success at San Jorge Gulf, Argentina for nests with (a) two-egg
and (b) three-egg clutches in 1998 and 1999. Day 1 = 10 November in 1998 and 13 November in 1999. Values are means =+ standard error.
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date on clutch size in a separate analysis for each year. In 1998, the
effect of date was not significant (rgs = —0.18, NS), but in 1999, it
was significant (rgs = —0.36, P < 0.001).

In both years and in three study areas, hatching success, number of
chicks fledged and breeding success showed a negative relationship
with laying date (Table 1, Figs. 1-3). Study area within the colony
and year had significant effects only for breeding success and
number of chicks fledged (see Figs. 2-3 for yearly variation). A
similar negative relationship with laying date was observed for the
size of month-old first chicks (Table 1, Fig. 4).

The parameter estimate in the model indicates the strength of the
effects of laying date on all the breeding parameters considered,
showing the stronger relationship with breeding success (Table 1).
Breeding success was significantly higher with decreasing distance
to the nearest neighbour (Table 1). No effects of breeding synchrony
on breeding parameters were detected.

DISCUSSION

Many seabird studies have shown a seasonal decline in reproductive
performance (Moreno 1998). Our study shows that, as compared
with later-breeding individuals, earlier-breeding Kelp Gulls in
Patagonia have a higher hatching success, larger month-old first
chicks and higher breeding success. These seasonal effects were
observed in both years and at the three study areas. Thus, most
parameters related to performance during the incubation and chick
stages were strongly associated with laying date. This finding
agrees with the results of studies on seasonal declines in breeding
performance of other gull species (Brown 1967, Parsons 1975,
Spear & Nur 1994, Sydeman et al. 1994).

However, timing of breeding had no effects on either clutch or
egg size. This finding contrasts with previous information from
seabird studies, because a seasonal decline in clutch size has been
demonstrated in most seabirds studied, including five gull species
(Moreno 1998). On the other hand, no clear trend in egg size related
to laying date has been detected in seabirds, particularly in larids
(Harris 1969, Parsons 1975, Boersma & Ryder 1983). The weak
effect of laying date on clutch size as compared with data for other
larids may be related to favourable conditions with respect to food
availability during the pre-laying stage. Although parental quality
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Fig. 4. Relationship between laying date and size of month-old first
chicks in Kelp Gulls Larus dominicanus breeding at San Jorge Gulf,
Argentina, during 1998. Day 1 = 10 November.

effects may override the consequences of high food availability
during the incubation and chick stages, a similar override may not
apply during the egg-formation phase.

Several studies have shown that breeding synchrony has an effect
on breeding output (Gochfeld 1980, Murphy & Schauer 1996). In
the Herring Gull L. argentatus, for example, nesting synchrony
affected both hatching and fledging success, with eggs laid later in
the peak laying period being the most successful (Parsons 1975). In
our study, however, breeding synchrony had no detectable effect on
reproductive performance. Breeding success was inversely related to
inter-nest distance, a result that is hard to interpret given the potential
cannibalistic habits of the Kelp Gull (Fordham 1964b, Yorio &
Garcia Borboroglu 2002). However, high nesting densities allowed
by habitat structure may be beneficial in terms of reduced predation.
Similar results were found in the L. occidentalis/L. glaucescens
hybrid complex, where low levels of neighbour interactions and
nest predation resulting in better breeding performance were found
in high-density areas (Good 2002).

Several not-mutually-exclusive hypotheses have been put forward
to explain seasonal declines in breeding performance (Coulson &
White 1956, Lack 1968, Birkhead 1977, Moreno 1998) and may
apply depending on the species and environmental characteristics.
Unfortunately, the lack of long-term studies at Caleta Malaspina
and the absence of experimental treatments make it hard to identify
the causes of the observed seasonal decline in Kelp Gull breeding
parameters. Future efforts should concentrate on the design of field
experiments to elucidate the importance of food availability and age
or experience (or both) as determinants of seasonal decline in Kelp
Gull reproductive output.

ACKNOWLEDGEMENTS

Research was funded by grants from the Wildlife Conservation
Society, Consejo Nacional de Investigaciones Cientificas y Técnicas,
and Agencia de Promocién Cientifica y Tecnoldgica. JM and JP were
supported by a Spanish—Iberoamerican cooperation grant from the
Spanish Ministry of Education and Culture. We thank F. Quintana,
R. Vera, M.A. Diaz, J. Owen, F. Garay and J.P. Rubinich for field
assistance. We also thank Centro Nacional Patagénico (CONICET)
for institutional support and Soriano S.A. for logistics support.

REFERENCES

BIRKHEAD, T.R. 1977. The effect of habitat and density on
breeding success of the Common Guillemot (Uria aalge).
Journal of Animal Ecology 46: 751-764.

BOERSMA, D. & RYDER, J.P. 1983. Reproductive performance
and body condition of earlier and later nesting Ring-billed Gulls.
Journal of Field Ornithology 54: 374-380.

BROWN, R.G. 1967. Breeding success and population growth
in a colony of Herring and Lesser Black-backed Gulls Larus
argentatus and L. fuscus. Ibis 109: 502-515.

COULSON, J.C. 1956. A study of colonies of the Kittiwake Rissa
tridactyla (L.). Ibis 98: 63-79.

BURGER, J., & GOCHFELD, M. 1996. Family Laridae (Gulls).
pp- 572-623 in Handbook of the birds of the world, Volume 3,
Hoatzin to Auks (J. del Hoyo, A. Elliott, and J. Sartagal, Eds.).
Lynx Editions, Barcelona, Spain

FORDHAM, R.A. 1964a. Breeding biology of the Southern Black-
backed Gull. I: Pre-egg and egg stage. Notornis 11: 3-34.

Marine Ornithology 36: 153-157 (2008)



Borboroglu et al.: Seasonal decline in breeding performance of the Kelp Gull 157

FORDHAM, R.A. 1964b. Breeding biology of the Southern
Black-backed Gull. II: Incubation and chick stage. Notornis 11:
110-126.

GOCHFELD, M. 1980. Mechanisms and adaptive value of
reproductive synchrony in colonial seabirds. In: Burger, J., Olla,
B.L. & Winn, H.E. (Eds). Behavior of marine animals. Vol. 4.
Marine birds. New York, NY: Plenum Press. pp. 207-270.

GOOD, T.P. 2002. Breeding success in the Western Gull x
Glaucous-winged Gull complex: the influence of habitat and
nest-site characteristics. Condor 104: 353-365.

HARRIS, M.P. 1969. Effect of laying date on chick production in
Oystercatchers and Herring Gulls. British Birds 62: 70-75.

HOYT, D.F. 1979. Practical methods of estimating volume and
fresh weight of birds eggs. Auk 96: 73-77.

LACK, D. 1968. Ecological adaptations for breeding in birds.
London, UK: Methuen. 409 pp.

MALACALZA, V.E. 1987. Aspectos de la biologia reproductiva
de la gaviota cocinera, Larus dominicanus, en Punta Ledn,
Argentina. Physis C 45: 11-17.

MORENO, J. 1998. The determination of seasonal declines in
breeding success in seabirds. Etologia 6: 17-31.

MORENO, J., BARBOSA, A., POTTI, J. & MERINO, S. 1997.
The effects of hatching date and parental quality on chick
growth and creching age in the Chinstrap Penguin (Pygoscelis
antarctica): a field experiment. Auk 114: 47-54.

MURPHY, E.D. & SCHAUER, J.H. 1996. Synchrony in egg-laying
and reproductive success of neighboring common murres, Uria
aalge. Behavioral Ecology and Sociobiology 39: 245-258.

NILSSON, J.A. 1999. Fitness consequences of timing of
reproduction. In: Adams, N.J. & Slotow, R.H. (Eds). Proceedings
of the 22 International Ornithological Congress; Durban, South
Africa; August 1998. Johannesburg, South Africa: BirdLife
South Africa. pp. 234-247.

OLLASON, J.C. & DUNNET, G.M. 1988. Variation in breeding
success in fulmars. In: Clutton-Brock, T.H. (Ed). Reproductive
success. Chicago, IL: Chicago University Press. pp. 263-278.

PARSONS, J. 1975. Seasonal variation in the breeding success of
the Herring Gull: and experimental approach to pre-fledging
success. Journal of Animal Ecology 44: 553-573.

PERRINS, C.M. 1970. The timing of birds’ breeding seasons. /bis
112: 242-255.

SPEAR, L. & NUR, N. 1994. Brood size, hatching order and
hatching date: effects on four life-history stages from hatching
to recruitment in Western gulls. Journal of Animal Ecology 63:
283-298.

STOKES, D.L. & BOERSMA, P.D. 2000. Nesting density and
reproductive success in a colonial seabird, the Magellanic
Penguin. Ecology 81: 2878-2891.

SVENSSON, E. 1997. Natural selection on avian breeding time:
causality, fecundity-dependent, and fecundity-independent
selection. Evolution 51: 1276-1283.

SYDEMAN, W.J., PENNIMAN, J.E., PENNIMAN, T.M., PYLE,
P. & AINLEY, D.G. 1994. Breeding performance in the
Western Gull: effects of parental age, timing of breeding and
year in relation to food availability. Journal of Animal Ecology
60: 135-149.

WANLESS, S. & HARRIS, M.P. 1988. The importance of relative
laying date on breeding success of the Guillemot Uria aalge.
Ornis Scandinavica 19: 205-211.

WILLIAMS, AJ., COOPER, J. & HOCKEY, P.A.R. 1984. Aspects
of the breeding biology of the Kelp Gull at Marion Island and in
South Africa. Ostrich 55: 147-157.

YORIO, P. & GARCIA BORBOROGLU, P. 2002. Breeding
biology of Kelp Gulls (Larus dominicanus) at Golfo San Jorge,
Patagonia, Argentina. Emu 102: 257-263.

YORIO, P, FRERE, E., GANDINI, P. & CONWAY, W. 1999.
Status and conservation of seabirds breeding in Argentina. Bird
Conservation International 9: 299-314.

Marine Ornithology 36: 153-157 (2008)






