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INTRODUCTION

The Short-tailed  Shearwater  Puffinus 1enui-
rostris is a colonially nesting scabird exhibiting
one ol the best documented cases of an invariable
and highly svnchronized breeding scason. The
breeding biology is well known from a number of
studies. including a long-term study at a single
colony in. Bass Strait (Bradley er af. 1991). Egg-
laying is constant from year to year and 85 per
cent of eggs are laid between 23 and 28
November. with extremes of egg-laying from 20
November to 3 December (Serventy 1963). Only
a single cgg is laid and is not replaced if lost. The
cgg is incubated by both male and female parents
in alternate shifts, and hatching occurs from mid-
January (Serventy 1967). The chick is brooded
for the first 2-3 days after hatching and is
then left unattended during the day (Fitzherbert
1985).

Although overall reproductive suceess in the
Short-tailed  Shearwater  has  been  well
documented (e.g. Bradley er al. 1990; Wooller er
al. 1990y relatively little is known about the
hatching success in this species. Hatching success
is likely to be an important variable influencing
reproductive suceess and survival in K-selected
seabird  species. such  as  the  Short-tailed
Shearwater. which has a long incubation period.
As part of a blood sampling programme. we
monitored hatching success of breeding shear-
waters in two Tasmanian colonies in a single
nesting season.
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METHODS

Sixty nesting burrows were individually marked
in cach of two colonies at Cape Queen Elizabeth,

Bruny Island (43°14'S, 147°25'E) and Cape
Direction  (43°06'S. 147°25'E) in  south-cast
Tasmania. Only burrows which were  short

enough to reach the occupants and in which an
cgg was present on the first visit were selected.
The colony at Cape Queen Elizabeth was visited
on five occasions — 4, 13 and 21 December 1992,
29 January and 7 February 1993. The Cape
Direction  colony  was  visited  four  times
on 7. 15 and 24 December 1992, and
2 February 1993, On cach visit the presence or
absence of cach adult. the egg or a hatched chick
was noted.

RESULTS

Details on the hatching success at both colonies
are presented in Table 1. In one burrow at Cape
Queen LElizabeth. the egg was cold and no adult
was incubating on 13 December. However, on 21
December the egg was being reincubated and was
subsequently  sucecessfully  hatched. Thirty-nine
cgas had hatched by 29 January at Cape Queen
Elizabeth and three chicks were being attended
by an adult at this time. The remaining 36 chicks
were not being brooded. Three cggs were still
being incubated on 29 Junuary and on 7 February,
one cgg had hatched and the other two had been
abandoned. At Cape Direction 45 cges had
hatched by 2 Februarv and no chicks were being
attended by an adult.
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DISCUSSION

Iatching success at Cape Queen Llizabeth was
estimated at 93 per cent. Y3 per cent and Y2 per
cent in three consceutive scasons, and 68 per cent
and 59 per cent at Hunter Island and Clifton
Blulf, respectively. by Naarding (1980, 1981). and
was based on chick occupancy in late January.
The lower hatching success rate at the latter two
colonies was  attributed to a higher level of
predation. mainly by feral cats (Naarding 1980).
On Fisher Island. 25-83 per cent (mean 61%) ol
all eggs laid resulted in Hedged voung (Serventy
and Curry 1984) and almost all voung hatched are
raised successfullv 1o fledging (Wooller et al.
1988). These values theretore represent a lower
estimate of hatching success at the Fisher Island
colony. At Great Dog Island, Meathrel er al.
(1993) recorded o hatching success of 55 per cent

in a single scason. with a large percentage of

burrows that cither collapsed or were empty.
Hatching success at both Cape Queen Elizabeth
and Cape Direction, in the 1992/93 scason, arc
comparable  with previous  estimates  for  this
species and  represent mimimum  values  sinee
predation of some chicks may have occurred in
the days between hatching and checking the
contents of the burrows.

The reduced hatehing success at Cape Queen
Elizabeth relative to previous estimates may
reflect an increased predation pressure at this
colony in recent times. At both colonies. the
majority of burrows which did not contain a chick
appear to have suffered trom predation of cither
the cgg or the newly hatched nestling. Feral cats
represent the major predation pressure on both
adults and chicks and few colonics are completely

TABLELE 1
Hatching success and the fate of unhatched cges of Short-

tatled Shearwaters breeding at Cape Queen Elizabeth and
Cape Direction in 1992/93.

Colony

Cape Capce
Queen Elizabeth Direction

No. burrows Ol o)

No. eggs hatched (%) 0 (67% 45 (75%:)
Abuandoned cgos ] 2
‘Empty burrows! 11 13

“Emply burrows relers to burrows that contained neither an
unhatched ege or o chick
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free of cats (Naarding 1980). Predation appears
to have been a significant cause of mortality at
Cape Queen Elizabeth since carcasses of dead
adults were a common sight during this study.

Serventy  and - Curry (1984)  found  that
unhatched or deserted cpgs were as common
as the disappearance of the egg or chick
from the burrow. A relatively large number ot
cges also falled o hatch at Cape Queen
Elizabeth. Unhatched eges may have been cither
infertile. or abandoned due to disturbance of the
incubating  bird  during  burrow  inspection
(Serventy er al. 1971), depletion ol cnergy
reserves or death of one or both parents,
or behavioural traits of the parents associated
with a lack of breeding experience such as
incubation attentiveness. pair-bond strength and
co-ordination of incubation schedules {Meathrel
el al. 1993).

The single chick hatched at Cape Queen
Clizabeth after 29 January represents an extreme
of incubation length and hatching date. Incuba-
tion lasts for 52-55 days (Scrventy 1967). How-
cever, the Cape Queen Elizabeth cge was
incubated for a minimum of 38 dayvs, assuming
that it was laid on 3 December and hatehed on 30
Tanuary. Most cggs hateh between 10 and 23
January (Serventy and Curry 1984). but hatching
may continue until 29 January (Lill and Baldwin
1983). This study has extended this date to at least
30 January.

Hatching success in the Short-tailed Shearwater
shows  considerable  variation  both  between
colonies and vears indicating that the incubation
period is important in determining overall repro-
ductive success and mortality. More detailed
investigations  arc  necessary 1o establish  the
importance of the various factors influencing
hatching success.

ACKNOWLEDGMENTS

We thank Mr T. Cowan. “Murravtficld”. and
the Royal Australian Army for allowing access to
the colonies. G. Austin, 7. Lamb and M. Lorkin
provided valuable assistance in the field. This
work  was  funded by Pasminco Metals-EZ.
Hobart.



46 J. Austin and M. Edmunds: Hatching success of Short-tailed Shearwater

REFERENCES

Bradley, 1. S, Wooller. R, D, Skira. I. J. and Serventy, D,
L. (1990). The influence of mate retention and divorce upon
reproductive suceess in Short-tailed Shearwaters Puffinuy
tenuirostris. J. Anim. Feol. 59; 487496,

Bradlev, I, S Skira, I 1. and Wooller, R. D. (1991). A
long-term = study ol Short-tailed  Shearwaters Puffires
teneirostris on Fisher Island. Australia, 7his 133: 55-61.

Fitzherbert, Ko (1985). The role of cnergetic factors in the
evolution of the breeding biology of the Short-tailed Shear-
water (Puffinus tenwrosiris). Ph.D. Thesis, Monash Univer-
sity, Melbourne.

LAl AL and Baldwin, J. (1983). Weight changes and the mode
ol depot fat accumulation in migratory Short-tailed Shear-
waters. Aust. J. Zool. 31z §891-902.

Meathrel. C. E., Bradley, 1. S.. Wooller, R. D. and Skira. 1.
1. (1993). The effect of cgg-size and reproductive success in
short-tailed shearwaters Puffinus tenuirostris. Oecologia 93:
162-164. '

Naarding, J. A. (1980). Study of the Short-tailed Shearwalter,
Puffinus tenuirostris, in Tasmania. Special Report of the Tas-
manian National Parks and Wildiife Service.

Corella 18(2)

Naarding. I AL (1981). Study of the Short-tailed Shearwater,
Puffinus temirosyis, in Tasmania. Special Report of the Tas-
mantan National Parks and Wildlife Service.

Serventy. DL L. (1963). Egg laving timetable of the Slender-
billed Shearwater. Puffinus enuirostris. Proceedings of the
lerniational Ornithological Congress XII1. 1: 338-343.

serventy. D L. (1967). Aspects of the population ecology of
the Short-tailed  Shearwater.  Proceedings of the Inter-
national Ornithological Congress XIV. 165-190.

Serventy, D, L. Serventy, V. and Warham. I. (1971). “The
Handbook of Australiun Sca-Birds.” (Recd: Sydney.)

Serventy. D. L. and Curry. P. J. (1984). Obscrvations on
colony size, breeding success. reeruitment and inter-colony
dispersal in a Tasmanian colony of Short-tailed Shearwaters
Puffinus tenuirostris over a 30-year period. Emu 84: 71-79.

Wooller, R. D.. Bradley, J. S.. Serventy, D. L. and Skira, T.
1. (1988). Factors contributing to reproductive success in
Short-tailed Shearwaters (Puffinus tenwirostris). Proceed-
ings of the International Ornithological Congress XI1X. 1:
BAR-N56.

Wooller, R. D, Bradley. I. S., Skira. 1. J. and Serventy, D.
L. (1990). Reproductive success of Short-tailed Shearwaters
Puffinus tenuirostris in relation to their age and breeding
experience. J. Anim. Fcol. 59: 161-170.

BOOK REVIEWS

Co-operative Mechanisms for the Conservation of Albatrosses
R. Gales. 1993,
Government Printer. Hobart. 132 pp.

This report was commissioned by the Australian Nature
Conservation Agency. Canberra, from where copies may be
obtained. An account is given of the status of cach of the 14
species. Three factors became apparent to the author.

‘1. There is an alarming paucity of information regarding such
basic parameters as size of breeding populations and
demographic data.

2. For species where population size has been monitored,
many of the populations are showing dramatic declines in
numbers.

3. Direct mortality associated with fishing practices repre-

sents the major threats to the survival of albatrosses.”

Direet mortality associated with commercial fishing is
reported for 12 of the 14 species of albatrosses. The future of
albatrosses is bleak unless there is a co-operative effort by all
nations involved to develop and apply measures to reduce this
mortality, Albatrosses are not the only seabirds killed, but
they like others with a low productive rate (the Wandering
Albatross only breeds every second year and does not com-
mence to breed until over 10 years old) are highly vulnerable.

Any persons concerned about the status of albatrosses
should read this report,

M. D. Murray, Pymble

Review and Analysis of Albatross Banding Data held by the
Australian Bird and Bat Banding Schemes

H. Battam and L. E. Smith, 1993,

Austrahian National Parks and Wildlile, Canberra. 163 pp.

This report (Research and Consultancy Agreement No,
138) gives recovery data for Wandering, Black-browed, Shy.
Yellow Nosed, Grey-headed and Light-mantled Albatrosses
banded on various islands in the Southern Ocean. More
detailed data is given from the study of the Wandering
Albatross which commenced in 1956 off the New South Wales
coast at Bellambi. Over the last 20 years, a decline in numbers
has occurred and immature and young birds are now rarely
seen. Reasons for the decline are discussed. Information on
the Japanese long-line fishing effort in the Tasman Sea is
given. This is a report which all concerned with the declining
status of albatrosses should read.

M. D. Murray, Pymble

Atlas of the Southern Hemisphere Albatrosses
W. L. N. Tickell, 1993. 9 pp.

A series of 10 maps is presented of the Southern Hemi-
sphere centred around Antarctica with the oceans divided into
a 5 by 5 degree grid, shaded o indicate that the albatross
species has been sighted in the grid. The breeding islands of
cach species are marked. Maps are given for Diomedea
exulans, D epomophora, D. melanophyrys, D. chrysostoma,
D. ehlororynchos, D. bulleri, D. canta, Phoebetria fusca and
P. palpebraia. The maps arc produced on A4 paper and are
obtainable  from the author (Department of Zoology.
University of Bristol, Bristol, BS8 1UG, UK).

M. D. Murray, Pymble



