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The population of noddies on Heron Island (23"26'S, 
151'5 1'E) has been increasing exponentially since early 
this century (Barnes & Hill 1989). The rate of increase 
has averaged c. 7% per annum, although it has not been 
even; considerable variation in numbers occurs from 
year to year (Hulsman 1984; Ogden unpubl. data). Peri- 
odic declines may follow cyclones, such as that in 1967 
which killed many noddies and destroyed nesting trees 
(Kikkawa 1970). Cyclone 'David' in 1976 also did 
much damage on Heron Island (Flood & Jell 1977) and 
resulted in the deaths of noddy chicks from starvation 

because the adults were unable to collect food (Huls- 
man 1977). 

On Heron Island, as elsewhere on the Great Barrier 
Reef, noddies nest mainly in Pisonia grandis trees 
(Dale et al. 1984; Hulsman et al. 1984; Barnes & Hill 
1989) and utilise the shed leaves for nest building mate- 
rial. Both adults and chicks can become ensnared by the 
sticky fruits of Pisonia and they usually die when this 
happens. Chicks blown out of nests are usually ignored 
by adults (Congdon 1991) and become trapped in the 
fruit clusters on the forest floor. Cribb (1969) remarks 



that, 'considerable though this mortality is, it probably 
represents only a minute fraction of the total number of 
birds visiting an island'. Because Heron Island is an im- 
portant tourist resort, and because numerous dying 
noddy chicks make a pathetic sight which excites the 
emotion and the scientific curiosity of visitors, there is 
reason to have some assessment of the importance of 
periodic large scale mortality to the population as a 
whole (cf. Hill & Rosier 1989). 

In December 1978 and 1979, and in January 1992, I 
counted nests of Black Noddies in two 30 x 30 m plots 
of Pisonia forest on Heron Island. Single nest counts 
were made on the same day in each plot. The plots are 
described, and the methods used to estimate noddy 
numbers explained, in Ogden (1979) and Ogden (un- 
publ.). Plot 1 was in tall Pisonia forest with the main 
canopy at c. 14 m and a few taller trees. Plot 2 was in 
more open forest with a canopy at c. 10m. They are rep- 
resentative, comprising a 2% sample, of the Pisonia 
forest area. In two of the three years in which I counted 
noddy nests cyclones occurred in the area and the re- 
sulting chick mortality within the plots was counted. 
The dry season (August-October) of 1991, preceding 
my 1992 visit, coincided with an exceptionally prolific 
seeding by Pisonia, so that in January 1992 I was also 
able to make observations on this source of noddy mor- 
tality. The results were obtained fortuitously, and are 
presented as evidence of noddy mortality clearly attrib- 
utable to one cause (chicks blown from nests by high 
winds) and circumstantially to another (entanglement of 
adults in Pisonia fruit clusters). In the Discussion I 
have extrapolated from the mortality counts, the esti- 
mated adult population sizes, and the estimated fre- 
quency of storm and seed production events of a similar 
magnitude, to suggest the average annual mortality 
rates from these causes. 

Results 
Cyclone 'Paul' affected Heron Island on 6 , 7  and 8 Jan- 
uary 1980 with winds of up to 25 km per hour and 
heavy rain. Several Pisonia trees were blown down in 
the research station area. Extensive mortality of noddy 
chicks occurred. In the resort and at the research station 
dead or dying chicks were so abundant that they were 
swept into piles and disposed of by the staff in buckets. 
Table 1 gives the mortality on 8 January 1980 in the two 
plots. 

The total noddy population on the island at the time 
was probably c. 54 000 birds (Ogden in prep.). Extrapo- 
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Table 1 Noddy chick rnortal~ty after Cyclone 'Paul', 8 January 
1980. 

Dead ch~cks Occupied nests Mortality (% adults) 

Plot 1 10 443 1.13 

Plot 2 30 714 2.1 

lating the figures in Table 1 suggests that, despite their 
conspicuousness, only between 600 and 1100 chicks 
perished. Even if mortality was higher in the less pro- 
tected trees at the developed end of the island, it did not 
exceed a few per cent of the adult population. Another 
cyclone ('Simon') passed over Heron Island in Febru- 
ary (24-26) of the same year, with winds of up to 82 
km per hour. This caused widespread damage in the 
forest (C. Limpus pers. comm.) and presumably added 
considerably to the chick mortality during that year. 

In 1992, Cyclone 'Betsie' caused gales on Heron Is- 
land from 11 to 13 January. Although a few high gusts 
occurred winds were not as strong as those associated 
with 'Paul' and rainfall was slight. No tree-falls were 
observed. Table 2 gives the chick mortality immediate- 
ly after the storm (14 January 1992). Mortality averaged 
about 0.6% of the adult population (126 280; Ogden in 
prep.) suggesting that about c. 750 chicks were killed. 
This number agrees with observation in so far as it is 
less than that in 1980. 

Table 2 also gives the number of dead adults on the 
ground in the plots. These birds were partly decom- 
posed and all enmeshed in Pisonia fruit clusters. I as- 
sume they represent mortality from this cause as a re- 
sult of the prolific fruit production a few months previ- 
ously. Mortality was clearly concentrated beneath large 
fruiting trees and the higher value in plot 1 reflects the 
larger forest stature there. The average value (0.87%) 
implies that c. 1100 adult birds died from this cause in 
the latter part of 1991. 

Discussion 
The breeding season for Black Noddies is from October 
to March, with most chicks present during December, 
January and February (Kikkawa 1970). Some chicks 
fall from nests every year; these are usually abandoned 
by their parents, become enmeshed in Pisonia seeds 
and die. However, my observations indicate that this 
'background' chick mortality is slight: chicks are abun- 
dant on the forest floor only after strong winds, arbitrar- 
ily defined as > 25 km per hour. This mortality due to 
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Table 2 Chick and adult mortal~ty on 14 January 1992. 

Dead Dead Occupied Mortality as % of 
chicks adults nests adult population 

Chicks Adults 
- 

Plot 1 6 12 484 0.6 1.2 

Plot 2 6 5 498 0.6 0.5 

storms is highly periodic: cyclones or gale force winds 
occur on average every other year and last for only a 
few days. An analysis of the climatic records from 
Heron Island showed that winds of this strength oc- 
curred during December-February in 13 of the 21 years 
with records (1968-91; not all years have full records). 
Assuming that the 1980 and 1992 cyclones are reason- 
ably representative, the average annual mortality rate 
due to strong winds in the breeding season is c. 0.7%. 
However, some dying chicks may have been removed 
by reef herons Egretta sacra that were frequently pre- 
sent on the ground under the nesting trees (cf.  Braith- 
waite 1973). Consequently, chick mortality due to 
storms may be rounded up to c. 1% per annum. This ex- 
cludes unmeasured but probably higher mortality asso- 
ciated with the most severe cyclones. 

The 1991 mortality due to Pisonia fruits was certain- 
ly exceptional. The flowering and seeding of Pisonia 
was exceptionally prolific, and for the first time in at 
least 15 years Pisonia seedlings were seen in abundance 
(pers, comm.: A.J. Bruce; A.B. Cribb; I.D. Lawn; pers. 
obs.). On Heron Island I saw only one or two dead 
birds from this cause in a total of 12 weeks of observa- 
tion in 1979 and 1980. Averaging the 1991 mortality 
over 15 years gives c. 0.06% per annum. Although this 
figure is probably an underestimate - some mortality 
occurs every year - it confirms Cribb's (1969) assess- 
ment that, in the longer term, this source of mortality is 
negligible. 

Because my counts were made on single days fol- 
lowing cyclones, rather than accumulated over the en- 
tire breeding season, they probably underestimate actu- 
al mortality rates. Adult mortality due to Pisonia fruit 
clusters may average c. 0.1% per annum. It is higher in 
years of prolific fruit production but these may be as 
rare as once per decade. Storms, although infrequent 
and of short duration, constitute a greater mortality risk. 
Mortality from this cause also varies greatly from year 
to year but appears to average about 1% per annum. 
However, the data base from which these estimates are 

derived is small and they should be regarded merely as 
giving the order of magnitude, requiring verification by 
further observation. 
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