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Mortality 1n Pardalotes 1n Melbourne, 1960 to 1980 

J. C. Z. WOINARSKI and A. R. McEVEY

Forty-six museum specimens of pardalotes were found dead in the Melbourne area 
between 1960 and 1980. An additional 47 birds were reported dead in that period. but left 
uncollected. An analysis of the dates of these mortality records indicated that deaths 
occurred non-randomly over months and years. with two years (1974 and 1977) and four 
months (May-August) accounting for the bulk of deaths. The three taxa of pardalotes rep
resented (Pardalotus punctatus and Pardalotus striatus morphs 'striatus· and 'ornatus') had 
correlated mortality dates. although punctatus deaths tended to be more evenly spaced. 
There was no significant correlation of deaths with three weather variables examined. There 
was little evidence that starvation or epidemic were the cause of the deaths. It is suggested 
that the pattern of deaths reflects a major variation in actual density and aggregation 
of pardalotes in this area during this period. 

Little is known about mortality in Australian 
birds. This is particularly so for small, forest and 
commercially insignificant species. Information 
that is available is mainly anecdotal or, at best, 
fragmentary. 

Stimulated by an apparent massive mortality 
of pardalotes in Melbourne in the winter of 
1974. we attempted systematically to analyse re
ported mortality in the two small insectivorous 
specic., the Spotted Pardalote PardalOfus punc
tarus and Striated Pardalote P. striatus. Our aim 
was to dctermine the extent of mortality, and 
the reasons for it, and to investigate any tem
poral pattern of death. 

Methods 

The survey was restricted to birds found with
in the Melbourne suburban area in the period 
1960-1980. Collt:ctions of the National Museum 
of Victoria, The Australian Museum, Fisheries 
and Wildlife Division, Monash, Melbourne and 
La Trobe Universities were examined. From all 
pardalotes that had been reported as found dead 
we recorded date of discovery (presumably close 
to dat.: of death), age, species (or phenotype for 
the morphologically variable P. striatus) and, 
where possible, sex. 

Information was also sought from various local 
sources - The Bird Ob.�erver, Geelong Natural
ist, Victorian Naturalist and The Australian Rird
Watcher, the Royal Zoological Gardens, the 
Melbourne Herald (G. Pizzey), the Bird 
Ohservers' Cluh (E. McCulloch and D. Robert
son) and thi.: Gould League (A. Reid). 

Records of weather conditions in Melbourne 
in this period were obtained from the Bureau of 
Mi.:teorology. Absolute minimum temperaturi.:, 
pri.:cipitation and number of rain-days were re
corded in weekly, monthly and yearly intervals. 

Following a large number of pardalotes sent 
to the N. M. V. in winter 1974, one of us 
(ARMcE) sought further information from local 
groups and individual observers. Data from re
sponses are included in some analyses here. 

Results 
.Specimens 

A total of 18 P. punctarus and 28 P. striatus
were found dead in the Melbourne area in this 
period (in collections of the N.M. V., F. and 
W.L. Div., and Monash University). No ad
ditional records were located from either the
journals consulted or from correspondence.

Replies to 'Project Pardalotus' added a further 
14 punctatus, 28 striatus and 5 unidentified par
dalotes for the period May to July 1974. 

Distribution of records 
The monthly and annual distribution of birds 

found dead is given in Tables I and 2. Thesi.: 
results exclude the 47 birds recorded from 'Pro
ject Pardalotus' correspondents, because that 
survey ,�rohably biased the in1cnsily ol' scarch 
for, and the reporting of, dead pardalotes. 

When all taxa arc combined. hoth the month
ly and annual distribution of records are non
random; the high value of variance to mean 
implies a mark�I degree of aggregation (Ker-
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shaw 1966; Southwood 1978) . FoHowing South
wood ( 1978) the index lu = s�(n-1) was used 

x 

to approximate x�. Both monthly and yearly 
distributions were significantly non-random 
( p < 0 .001). The two years, 1974 and 1977, 
and the 'winter· months. May to August, were 
markedly over-represented in the mortality totals 
compared with other years and months. There 
was no indication of any cyclical or other regular 
pattern in yearly mortality records . 

The mortality records for all taxa were sig
nificantly correlated. This was particularly so for 
the two morphs 'striatus' and 'ornatus' of P.

s triatus, with correlation coefficients of 0.88 
(p < 0.001) for monthly mortality totals and 
0.7J (p < 0.001) for yearly totals for those taxa. 
Death records for the two species P. punctatus 
and P. striatus were also significantly correlated, 
with r = 0.59 (p < 0.05) for monthly totals and 
0.58 (p < 0.01) for yearly totals. The actual 
co-occurrence of deaths (i.e. in the same month 
of the same year) for pairs of taxa was also 
higher than expected. Of 252 months in the 
period three months had both punctatus and 
striatus found dead (c .f. expected of 1.8), and 
three had both ·ornatus· and 'striatus' morphs 
(c.f. expected of 0. 7). Association indices 
Yule's co-efficient = ad-be (Pielou 1977) 

ab+bc 
were also positive (0. 72 for 'striatus' j'ornatus', 
and 0.31 for stria tus/ puncta tus) implying a level 
of coincidence. 

Although this indicates a degree of synchrony 
in deaths. there are differences between the taxa 
in the pattern of observed mortalities. P. punc
ta tus had deaths more equitably spread between 
months and years than did striatus (ratio of 
variance to means given in Table 3), and the 
morph 'ornatus' had deaths more spread than 
'st riatus'. 

There was no significant difference in the dis
tribution nor proportions of male and female 
pardalotes. Juveniles and immatures were un
comon in the sample, only four of the 46 birds 
examined being subadult (Disney 1974) . 

Loca tions 

All the pardalotes reported dead were found 
in Melbourne's eastern suburbs. Three public 
gardens with abundant native trees (Maranoa 
Gardens, Blackburn Lake Reserve and Wattle 

Park) accounted for 30 of the 93 birds reported 
dead. Most others were found in suburbs with 
considerable garden and uncleared areas (e.g. 
Caulfield, Hiedelberg. Sandringham and 
Eltham). 

TABLE 1 

Monthly totals of pardalotes found dead, 1960-1980. 

P. punctatru I'. stria/us 
Month 'striatus' 'ornatus' Total 

January 0 0 0 0 
February I 0 I 2 
March 0 0 0 0 
April 1 0 0 I 
May 1 3 2 6 
June 7 5 5 17 
Julv 0 5 3 8 
August 4 2 0 6 
September I 0 0 I 

October 1 0 0 I 
November 1 0 1 2 

December 0 0 0 0 

Mean= 3.7 
Variance = 22.9 
S"/x = 6.2 
1,, = 68.6; dJ. = 11; p < 0.001 

TABLE2 

Yearly totals of pardalotes found dead, 1960 to 1980. 

I'. punctatus 
Year 

1960 
61 
62 
63 
64 
65 
66 
67 
68 
69 

1970 
71 
72 

73 
74 
75 
76 
77 
78 
79 

1980 

Mean = 2.1 
Variance = 14.7 
S'/x = 6.9 

I 

2 
0 
0 
0 
0 
0 
0 
1 

2 
I 

l 
2 
0 
5 

I 
0 
0 
I 

0 
I 

P. striatus 
'striatus' 'ornatus' 

0 0 
0 0 
0 0 
0 0 
0 0 
0 I 

0 1 

0 0 
0 0 
0 0 
0 0 
1 l 
0 0 
0 I 
7 6 
0 0 
0 1 

7 l 
0 I 

0 0 
0 0 

lu = 138; d.L = 20; p < 0.001 

Total 

I 

2 
0 
0 
0 
I 
I 

0 
I 

2 
I 

3 
2 
I 

18
l 
1 
8 
2 
0 
I 
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TABLE 3 

Randomness of mortality figures for taxa considered 
separately. 

Ratio variance: mean 

Taxa Monthly Yearly 

P. p1mctallls 2.8* 1 .6* 
P. striatus 5.4• 7.7• 
'ornatus' 2.3• 2.9• 
'striatus' 2.9* 5.9* 

• p < 0.001 of random distribution based on approxi
mation tn X'.

Wea t her 

Small birds may be particularly affected by un
usual ly cold or wet conditions (e.g. Kricher 
I 975, Perrins 1 979) .  We compared annual total 
rainfall and number of rainy days for each of the 
years 1 960 to 1 980 with the number of parda
lotes found dead in each of those years. More 
pardalotes were found dead in wet years, but 
this was not sign ificant ( r  = 0.245 for rainfall 
and r = 0. 1 82 for number of rainy days) . A 
more refined analysis, using the weather and 
mortal ity data for each of the 252 months in  th is  
period, resulted in  the correlation coefficients 
dropping to 0.029 and 0.038 respectively. A 
mult iple l inear regression using these two vari
ables explained only 0. 1 6% of the mortality vari
ation. In a more sensitive analysis of weather 
data, the 2 1 -year period was divided into I 096 
weekly intervals and these were categorised into 
weeks of mortal i ty (when dead pardalotes were 
found ) and of non-mortal ity. Weekly rai nfall, 
weekly number of rain-days and absolute mini
mum weekly temperature were compared, using 
a t-test, between weeks of mortality and the same 
number of  weeks of  non-mortality (chosen ran
domly from equivalent weeks in other years) . 
Differences between weeks of mortality and non
mortality were negligible for rain-days and 
minimum temperature (Table 4) . Weeks of mor
tality averaged higher rainfall than those of non
mortality, but th is was not significant (0.05 <

[) < 0. 1 ) .  

Ilea /th 

Seven birds found dead in 1 974 were examined .  
Al l  birds were in good nutritional condition and 
had no gross lesions. One bird may have d ied 
from trauma with associated haemorrhage with-

TABLE4 

Comparison of weather variables between weeks of 
mortality and non-mortality. 

x s.d. I (d.f. = 80)

Min. temp. ( "C) mortality 5.61 2.85 0.06 ns non-mortality 5.57 3 . 3 1  

Rainfall (mm) mortality 20.6 28.6 1 .74 ns non-mortality 12.4 10. 1

Rain-days mortalitv 3.57 2.03 0.81 ns 
non-mortality 3 .24 1 . 75 

in the bones of the sku l l  and a small depressed 
fracture, otherwise cause of death was uncl ear. 
One more bird ,  found dead in June 1 98 1 ,  had 
large fat deposits and a full stomach including 
lerps of psyl l ids, a small spider and beetle 
(examined by JCZW) . 

One of us (ARMcE) happened to observe an 
instance of a pardalote dying. He noted while 
standing under a eucalypt in a Blackbourn South 
garden a plop at h is feet that revealed a Striated 
Pardalote that had at  that instant simply fallen 
from the tree above. On being picked up  still 
warm, the bird had the appearance and feel of 
a bird in perfect condit ion, but it had obviously 
been dead by the time i t  had h it the ground. 

One other record (E. Adamson in litt. 1 1 . 3 . 8 1 ) 
was of a Spotted Pardalote found dead along with 
many dead and paralysed bees, with the sugges
tion that death was caused by spraying of 
poisons. 

Most birds were found singly, but one 'Project 
Pardalotus' report was of five dead pardalotes to
gether under a 'diseased' Bangalay Eucalyptus 
botryo ides. 

H ow ma ny die? 
Presumably most dead pardalotes escape 

not ice, and of those noticed, few are reported or 
handed to museums. 'Project Pardalotus' pro
vides an est imate of th is ratio of birds seen dead 
to those handed to museums. During the period 
of that survey (May to July 1 974) ,  1 7  b irds were 
sent to museums; in comparison, 47 dead birds 
were reported in  'Project Pardalotus'. Hence 
museum collections may represent only about 
one quarter of the dead birds found by interested 
observers. Considering the large proportion of 
dead birds not found, or dead birds seen by un
interested people, the birds reaching museums 
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m ust represent a very small proportion of the 
total mortal ity. Therefore the 64 dead pardalotes 
collected or recorded between May and J ul y  
1 974 suggest that very many deaths occurred a t  
that t ime. 

Discussion 

The pattern of mortality around Melbourne is 
unclear. Most deaths occur in the 'winter' 
months, May to August. This does not appear 
to be close ly re lated to either the coldness or the 
wetness of those months. Spread of deaths over 
years is very irregular, with occasional years 
having abnormally h igh mortal ity records. This 
aga in appears unconnected with the weather 
variables examined. 

Food shortage and starvation may be an alter
nat ive cause of death. Green ( 1 980) found a de
crease in invcrtebrak abundance on trees in 
Melbourne suburbs during winter. She also found 
that exotic plant species had fewer invertebrates 
than did nat ive plants. This may imply a short
age of food for insectivorous b i rds in winter, par
t icularly where remnants of native vegetation 
are vt:ry patch i ly d istributed. Time spent locating 
and travell ing to sui table areas and a possible 
h igh density of b irds in those areas could make 
the location of sufficient food items impossible. 
Gibb ( 1 957) suggested that small insectivores 
must seek and capture food almost cont inuously 
in cold weather. However, all eight corpses 
examined were in good nutritional condit ion. 

Epidemics are occasionally  reported i n  wild 
b irds ( Thomson 1 964) .  I t  is  possible that the high 
mortal ities of 1 974 and 1 977 resu lt  from such an 
epidemic, or that b i rds were more susceptible to 
i l lness in  those peak periods. The sociable nature 
of pardalotes would facil itate the spread of epi
dem ics. The corpses examined did not show any 
dear sign of d isease , which is unhelpful .  

Pesticide. and other chemical, poisoning has 
been impl icated in the deaths of small birds in 
Melbourne suburbs (Salter 1 969) . Some parda
lote deaths may be due to th is cause (notably 
that reported by Adamson ) .  However, most 
deaths occured in winter, when spraying is least 
common. Also, in some periods, pardalotes died 
more or less synchronously across extensive 
areas, suggesting some cause other than pesticide 
spraying (which tends to be localised in suburbs) . 

Another possibility is that the mortality rate 
has been roughly constant during these two 
dccadc.s; it is. instead, the density of pardalotes 

i n  the Melbourne area that has varied. This 
suggestion has some support. The morph 
'striatus' of P. striatus is known to have a 
breeding range a lmost restricted to Tasmania 
and to m igrate to the mainland following breed
ing ( Hindwood and Mayr 1 946, Mees 1 965) . I t  
is thus unsurprising that deaths of  this taxon are 
restricted to the May-August period. P. punctatus 
is also known to move long distances - for 
example an adult bird banded in South Australia 
has been recovered in Melbourne ( Anon. 1 980) . 
Most flocking movements occur in the non
breeding season ( McGil l  1 976; Sedgwick 1 97 1 ) ;  
these flocks may be very large (Chandler 1 9 1  O; 
Lane 1 967; Lenz 1 98 1 ;  Morris 1 967; Rogers 
1 977; Sedgwick 1 97 1 ;  Woinarsk i  in prep. ) ,  and 
many contain several pardalote taxa ( fpsen 1 965 ; 
Marchant 1 973 ;  Waterman and Condon 1 965; 
Woinarski et al. 1 979) . 

The,sc may be i rregular in both t ime and place 
(Chandler 1 9 1 0; Salomensen 1 96 1 ;  Sedgwick 
1 977; Storr 1 973) , and massive irruptions of par
dalotes have been recorded (Howe 1 928 ;  Sedg
wick 1 952) . Sedgwick ( 1 952) reported that dead 
pardalotes were found relatively commonly 
during such an irruption. I t  seems l i kely that 
changes in observed mortality around Melbourne 
reflect major changes in  population density of 
pardalotes between months and years ; that spot
ted and, part icularly, striated pardalotes are 
'boom bust' species, reaching extremely h igh 
population levels under favourable environmental 
condit ions and then crashing when food resources 
to support such numbers cannot be located. 
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A Modified Penguin Stomach Tube 
A. N. COWAN 

Em ison ( 1 968) in his major study of the food 
of the Adelic Penguin Pygoscelis adeliae des
cribed his stomach tube for obtaining partial 
stomach contents samples in the l iv ing bird. Both 
he and later Paul-in ( 1 975) used this te,chniquc 
in the Ross Sea area. My own ornithological 
work at Casey, Antarctica (Cowan 1 979a, 1 979b, 
1 98 1 )  included a study of the food of the Adelie 
Pengu in at the Windmill Islands as it seemed 
desirable to do a sim ilar study in a different part 
of Antarctica. in order to compare food taken. 

Methods 

My fam iliarity with h uman endoscopic inst ru
ments suggested som e  modifications to Em ison's 
design and these were incorporated into the in-

strument which was fabricated at the station by 
Egon Wehrle and which is shown in Figu re I .  

The outer tube, instead of beiing rigid as in 
Emison 's design, is of nylon-reinforced poly
thene tubing ( Dunlop CS ¾" (20 m m )  250 PST 
W.P. ) which has an internal diameter of 1 9  m m  
and a n  external diameter o f  26. 5 mm.  The intr� 
duced end is bevelled. A brass bullet-shaped 
obturator protrudes from the tip of the tube 
during introduction, m aking the operation easier 
and safer. and a rubber O ring sits in a groove 
in this obturator to form a good seal. The stain
less steel handle wire (approximately 5 m m  
diameter) i s  attached t o  a threaded and knurled 
aluminium bol t by means of its hammered end 
and the aluminium bolt screws into the brass 


