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In the tropical environment on the northern Great Barrier Reef, Queensland. Roseate Terns Sterna
dougallii laid eggs from November to January. The average clutch size was 1.6. This did not vary
significantly in the three breeding seasons from 1983 to 1986. Adults fed their young predominantly
silver, schooling bait-fish from 25 mm to 125 mm in length. Feeding rates increased in two breeding
seasons to compensate for smaller prey sizes available in these seasons. Pre-fledging survival rates
of chicks were extremely low in breeding seasons when feeding rates were high. Survival of chicks

was generatly low.

INTRODUCTION

There has recently been concern over the
decline of Roscate Tern Sterna dougallii popula-
tions throughout the world (Gochficld 1983).
Nisbet (19800 1981) listed some  fundamental
aspects of their biology. and drew attention to the
endangered status of the species. Yet, published
information on the breeding biology  of  the
Roscate Tern s largelv fragmentary (Gochfield
1983). and litde is known about their survival or
demography (Nisbet 1981). Serventy er al. (1971)
described the biology and ccology of Roscate
Terns in Australian waters. Hulsman  (1977)
reported on their survival at One Tree Island on
the Great Barrier Rect, Queensland.

Within  Australia, Roscate Terns are  dis-
tributed tfrom the West Australian coast north
of Cape Lecuwin, breeding as far south as
Fremantle. along the coast of north Australia to
the castern coast and south to Lady Musgrave
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Island on the southern Great Barrier Recef,
Queensland,  with vagrants occurring  further

south (Blakers er al. 1984 Storr ef «l. 1986). In
the eastern part of this range Roscate Terns nest
with the morphologically  (Pringle  1987) and
ceologically  similar Black-naped  Tern Sterna
sumtatrana (Smith 1989).

This paper provides data on breeding, feeding
and survival of chicks at a small Roscate Tern
colony on a sand cay of the northern Great
Barrier Reef. Queensland. Australia.

METHODS

All data were collected at a low vegetated cay, Eagle Island
(14°42°S, 145°23'E). A description of the island has been given
by Smith and Buckley (1986).

Informution was collected from Eagle [slind on X3 of the
133 intervening days, between | November 1983 and 12 Mireh
1984; on 86 out of the 136 day period between 25 October
1984 and 9 March 1985; on 15 Octobcr 1985; between 27
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November and 6 December 19850 and  finallv from 28
December T9RS 10 Y March 186 when checks were made on
49 ol the 72 intervening days.

Liach nest containing cges was individually marked. Nests
were subsequently monitored for hatching cges and the dates
of Laying were caleulated from hatching dates. assuming a 22-
diy incubition period as described by Nisbet (1981). Chicks
were individually identificd by coloured and numbered metallic
lce bands on or shortly atter the date of hatching. The breed-
ing arca was subsequently surveyed repeatedly for surviving
chicks.

Specitic broods were observed through binoculars from a
hide. The number of fish fed to broods. the size of fish (esti-
nrated relative to adult bill length) wnd the type of fish (cither
silver. schooling bait fish. or colourced. rect fish) were recorded
for cach hour of observition.

Fledging success wis estimated as the percentage of chicks
surviving to 1S davs. Tt was assumed that birds surviving to 15
davs fledped successtully even though fledging takes fonger.
A tigure for lledgimg suceess using a Later age could fead to
swrvival being underestimited as voung could have fledged
without detection.

RESULTS
Breeding

The number ol clutches produced in each
breeding scason at Eagle Island is given in Table
b. Nesting density was Jow. concurring with the
low numbers ot adult birds in breeding plumage.
Nests were shallow depressions lined with grass.
These were typically found under or beside low
bushes just above the fevel of Figh Water Spring
tides. Clutches comprised cither one or two eggs
(Table ). with an average of 1.6 cggs per nest
(SD = 0.5, n = 41 data trom all vears pooled).
The ratio of one-egg to two-cgg clutches did not
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TABLE |
Number of completed clutches of cach size for the breeding
scisons through TYSIUS6 at Fagle Island. The pooled mein
wits 1O (SD = 0.5, 1 = 41). Results of x? tests were as lollows:
(a) x test ol independence. x© o= 090 dl = 2.

P> 005, (b) x test of 1:! ratio in pooled data, x‘ = 1.2,
df =1, Pe> (06

(VA P2 Unknown Total
19831084 ) 8] Il
1984-1U8S 4 Y | 14
19851986 S Y ] 18
Pooled 17 24 % 43

ditfer significantly among years (x* = 0.9, df = 2.
P > 0.05) and overall (data pooled trom all years)
there was no significant difference between the
number ot one-egg  and  two-egg  clutches
(x* = 1.2, dl = 1. P > 0.03).

Leos  were  laid  during  the months  of
November. December and January, all vears
pooled (Table 2). Howcever. there was a ditfer-
cnce of up to 19 days in the timing between vears.
In 1983-1984. cgg-laving commenced 17 November
and was spread over 37 davs: in TUS4=1985. 1t
started 24 November and lasted 44 days: in 1985-
1986 the first egg was laid 6 December and laving
continued for 17 davs.

Feeding and diet

Fish were returned one at a time to broods. All
fish (n =192) delivered by adults were “silver” (i.c.
schooling bait-fish). These ranged in size from
one quarter to two-and-a-half times the average
adult bill length of 50.0 mm (SD = 1.7, n = 0).

TABLE 2

Dates on which eggs were Laid (where known) during three breeding seasons at Eagle Islund,

No. of No. of No. of
Dite of laving UL Date of laving cggs Dute of laving cpes

17/11H/83 | 24/11/84 2 O/12/85 I
28/ 1/83 | 27/11/84 3 7412/85 |
29/11783 | 28/11/84 2 11/12/85 3
1/12/83 | 29/11/84 2 12/12/85 I
H/12/83 R 30/11/84 1 13/12/85 |
8/12/83 I 1/12/84 2 1:4/12/85 |
10/12/83 | 4/12/84 1 LS712/85 |
1E/12/83 | 4/ 1/85 | 16/12/85 A
L2/12/83 I 6/ 1/85 2 1U/12/85 3
23/12/83 | 21/12/85 |
i

22/12/85
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TABLL 3
The sizes of prey fed to Roseate Tern chicks during cach ot
three breeding scasons,

Mean SD Range
Scason (num) (= n ()
1983 198:1 645 25.0) o0 2.0 -1281)
19X 1953 435 1:4.0 76 16.5~ 750
19R—1986 22:0 10.0 26 123— 50.0

The size of prey fed to chicks (Table 3) diftered
between cach breeding season (Kruskal-Wallis
test: = 7073 df = 2, P < 0.05. Mann-Whitney
U tests: TUS3=1984 vy T984-1985, Z2 = 5.3,
P < 005 1983-1984 vs [985-1986. 7 = 6.9,
P< 050 1984=1985 vs 1985-1986. Z = 6.1,
P < 0.05). There was a substantial decrease
in prey sizes over the three vears of study
(Table 3).

Ovcerall  (data pooled across  vears: Table
4) feeding occurred at a rate of 093 fish per
hour in the case of C/1 broods (i.c. clutch size
of one) and almost twice this (1.70 fish per
hour) in C/2 broods (i.c. clutch size of two).
The rate of feeding of €71 broods did not
differ significantly among vears (Kruskal-Wallis
test: Ho= 1.19.dt = 2. P > 0.05), but did for
C/2 broods (H = 6.05.df = 2, P < 0.05). The
frequency ol feeding was significantly  greater
m1984=1985 than 1983-1984  (Munn-Whitncey
U test: Z = 1,96, P = 0.05).

Survival
Fledging success was highest in 19831984

(23.5%) compared with TOS4-1985 (-+.59) and
1985-1980 (3.8%) (Table 3).

TABLE 4
Fecding rates tish per hour) per brood (C/1 and C72) tor cach
ol three brecding seasons studied at Bagle Island.

C/l G2
Scason  Mean S Sample MNean SD  Sumple
1983=1  0.76 0,95 02 1.04 140 a3
losds 138 2.00 3 L7 1.25 30
1985-6 (.57 0.6 14 412 94 8

Pooled .93 1.37 110 1.70 Ly 1 6l
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DISCUSSION

Between 1983 and 1986, egg-laving by Roscate
Terns occurred in the months of November,
December and January at Eagle Island. Breeding
coincided with that of the Black-naped Tern
(Smith and Buckley 1986: Smith 1989, 1990) with
which the Roscate Tern were associated at Eagle
Island, although Black-naped Terns nested in far
gareater numbers (1983-1984: 103 clutches. 1984—
T985: 335 clutches. TO85=1986: 58 clutches. Smith
and Buckley 1986).

Fresh Roseate Tern eggs have been recorded
in February (Walker and Hulsman 1982), March
(King. pers. comm.). April (Walker and Jones
1986). chicks (in some cases recently dead) in
June and  August (King. pers. comm.): and
‘nesting” in October (King. pers. comm.) on the
Great Barrier Reef. Thus breeding has been
recorded in nine months of the vear. It would
appear that the Roscate Tern could be an
opportunistic breeder on  great Barrier Reef
islands.

At Lagle Island, Roseate Terns laid on average
1.6 cgps per nest (el 1.8 in Massachussetts and
1.5 in northeastern North America. northwestern
Lurope and the Caribbean: Nisbet 1981). and
thus similar to that of the Black-naped Tern (cf.
.60 Hulsman and Smith 1988). Roscate Tern
clutch sizes did not ditfer sigmlicantiy between
breeding scasons (similar to the Black-nuped
Tern: Hulsman and Smith 1988).

Roscate Terns cvidently feed close to thair
colonics (Hulsman 1984) as do Black-naped Terns
(Smith 1989 1990). At Eagle Island. both species
fed their chicks predominantly on silver, schooling
bait-fish ot similar sizes (Hulsman and Smith
1989). Silver. schooling bait-fish appear to be
their main diet within Australian waters. given

TABLE 5
Average survival rates per brood for cach ol the three breed-
g scasons studhed at Cagle [sland

& (&)
Scason  Meun SD Sample Mcean S Sample
1983-4 (1.4 0.35 3 (-2 0.27 0
19845 4} 0 4 0.1 0.17 ¥
fO8S-6 0 8 0.1 017 9
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that muscum specimens from Western Aust-
ralia contained sprats (Fam. Clupceidac). billfish
(cither swordfish. Fam. Xiphiidac or marlin
Fam. [stiophoriidac). Sardirops  neopilchardus
(Fam. Clupcidae) and Spratelloides gracilis (Fam.
Clupcidae) in their guts when collected. A
detailed analysis of dict in Australian waters still
needs to be undertaken.

At Eagle Island. prey of significantly ditferent
sizes were fed to chicks in cach ot the three breed-
ing scasons. deereasing in size trom 1983 to 1986,
A similar result was obtained for Black-naped
Terns (Smith 1989). The frequency of teeding of
C/2 broods increased across the scasons. suggest-
ing that to compensate for the smaller prey
returned  parents had  to work harder. This
probably led to considerable strain on adults and
chicks. producing the very low fledging rates in
the latter two scasons of this study. Fledging rates
observed at Eagle Island werce in general low but
not atypical ol survival rates clsewhere on the
reef. Hulsman (1977) and B. King (pers. comm..)
have also recorded  high juvenile mortality.
Survival rates at Eagle Island were well below
those reported in the USA (60--100%  succeess:
Nisbet 1981). Low survival on the reet could
simply retlect a natural failure of the food supply
and/or - densitv-dependent  survival  of - voiag
(Ashmole 1971: Safina eral. 1990). Alternativel v,
Roscate Terns may be in competition with the
ceologically and morphologically similar Black-
naped Tern. which could cxplain why Roscate
Ternys are more abundant on the West Australian
coast where Black-naped Terns are absent. How-
cver. the Roscate Tern also appears to be an
ceological specialist inits feeding habits (Safina
1990) and this could explain Tow numbers and
survival on the Great Barrier Reef.
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