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and 34.96°C in plastic models; 34.34°C and 34.73°C in Dry-hard
models; ¢t = 0.17, df = 1,; = 0.89), and on average, they attained
maximum temperature in similar amounts of time (plastic 67 and 72
min, Dry-hard 67 and 69 min; t = 0.56, df = 1, P = 0.68).

In 1998, 7 (39%) of 18 artificial eggs were accepted by incubating
birds as substitutes for their own egg, while in 1999 we obtained
data with 13 (65%) of 20 model eggs (z =-1.67, P = 0.10). Whether
an artificial egg had been accepted or rejected was readily evident
from logged temperature data, with nesting pairs that accepted
an egg continuing with incubation from the time of substitution,
and individuals that rejected an artificial egg abandoning the egg
immediately.

For accepted eggs, nest attendance patterns were well-represented
by temperature logger data (Fig. 1). When artificial eggs were left
unattended by the incubating adult, internal temperatures dropped
rapidly (<1 h) to the ambient burrow temperatures (range 5.7°C —
12.2°C) consistent with parental absence. Though we found no
difference in the mean number of neglect incidents per monitored
burrow (6.14 + 2.6 and 1.38 £ 0.31 for 1998 and 1999, respectively;
t=1.78; df = 6, P = 0.13), the logger data revealed greater among-
burrow variability in the number of neglect events in 1998 (W =
8.46, df = 1, P = 0.009). That year, nest abandonment occurred

approximately halfway through the incubation period in 28.5%
(2 of 7) of the monitored burrows, and total incidents of neglect per
burrow ranged from 0 to 17. In 1999, all accepted artificial eggs
were incubated for the entire incubation period, and the number of
neglect periods per burrow ranged from 0 to 3. Similar percentages
of burrows (29% in 1998, 31% in 1999) experienced no egg neglect
at all during the monitored period.

Despite interannual variability in nest attendance patterns, the mean
length of neglect periods was invariant (t =-0.10, df = 13, P = 0.92),
lasting about 1 d on average (overall mean of mean per-burrow egg
neglect periods: 23.7 + 3.58 h and 24.5 £ 4.93 h in 1998 and 1999,
respectively). The maximum time that an egg was left unattended
in 1998 was 49 h, while in 1999 both parents were absent from one
burrow for 69 h. The minimum duration of egg neglect over the two
years of the study was 9 h.

In 1999, we placed most artificial eggs within one week of individual
laying dates. The 1999 data, better representative of the whole
incubation period than 1998, indicated that a higher proportion of
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Columbia coast in the 20th century (Hedd et al. 2006). In our
study region, Rhinoceros Auklet prey primarily on juvenile fish in
summer (Hobson et al. 1994, Hedd et al. 2006), and we suggest that
incubation patterns observed in 1998 were due to breeding birds
having difficulty in locating forage fish during their time away from
the nest. The suggested relationship between recorded incubation
behaviour and reduced forage fish availability is corroborated by
multi-species, colony-wide data on chick growth and diet in 1998,
reflecting low availability of high-quality fish (Department of
Fisheries and Oceans 2000, Bertram et al. 2001, 2002, Gjerdrum
et al. 2003, Hedd et al. 2006). In 1999, a La Nifa year of above-
average breeding performance in Rhinoceros Auklets and other
seabird species on Triangle Island (Department of Fisheries and
Oceans 2000, Bertram et al. 2001, Hedd et al. 2002, Gjerdrum et
al. 2003, Hedd et al. 2006), artificial eggs recorded egg neglect
in a similar percentage of monitored burrows, but with reduced
variability. Our observations of variability in incubation behaviour
are also consistent with colony-wide rates of hatching success, which
differed between the two years of our study (46.7 % of 75 eggs in
1998 and 70.5 % of 61 eggs in 1999; z = -2.90, P = 0.004: Triangle
Island Research Station, unpubl. data). At Triangle Island, hatching
success of this species is highly dependent on nest attendance.
Though Rhinoceros Auklet embryos tolerate considerable periods
of chilling (see below), egg neglect facilitates egg predation by
native mice

Marine Ornithology 38: 11-15 (2010)



Blight et al.: Egg neglect during El Nifio

BERTRAM, D.F., MACKAS, D.L. & MCKINNELL, S.M. 2001.
The seasonal cycle revisited: interannual variation and ecosystem
consequences. In: McKinnell, S.M., Brodeur, R.D., Hanawa, K.,
Hollowed, Q.B., Polovina, JJ. & Zhang, C-l. (Eds). Pacific
climate variability and marine ecosystem impacts from the
tropics to the Arctic. Progress in Oceanography 49: 283-307.

BLIGHT, L.K. 2000. Egg neglect and its implications for egg
predation in the Rhinoceros Auklet (Cerorhinca monocerata).
M.Sc. thesis. Burnaby: Simon Fraser University. 103 pp.

BLIGHT, L.K., RYDER, J.L. & BERTRAM, D.F. 1999. Predation
on Rhinoceros Auklet eggs by a native population of Peromyscus.
Condor 101: 871-876.

BOERSMA, P.D. & WHEELWRIGHT, N.T. 1979. Egg neglect
in the Procellariiformes: reproductive adaptations in the Fork-
tailed Storm-Petrel. Condor 81: 157-165.

BOERSMA, P.D., WHEELWRIGHT, N.T., NERINI, M.K. &
WHEELWRIGHT, E.S. 1980. The breeding biology of the Fork-
tailed Storm-Petrel (Oceanodroma furcata). Auk

Marine Ornithology 38: 11-15 (2010)

15








