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Nearly 3 000 Eastern Spinebills have been banded in New England National Park 
since 1977. The number of birds caught each year was greatest in winter (April-September) 
when two Banksia species were in flower. Each year there was a number of peaks in birds 
captured. possibly due to successive invasions of either different spinebill populations or 
different parts of the same population. A total of 134 (5.2%) birds were recaptured in a 
subsequent year, often in the same month that they were banded. The oldest bird was at 
least 8 years old, and survival was estimated to be 60% per year. During the year the 
sex ratio of the population changed, with males outnumbering females in most months 
but particularly so in March, July and August. 

INTRODUCTION 
There have been many short-term ( <5 years) 

studies of the populations of banded birds in 
Australia (Lane 1964; Wilson 1964; Wooller and 
Milewski 1981). Only a few have covered a longer 
term (Rowley 1965, 1981; Morris 1975; Kikkawa 
1977: Boehm 1982; Marchant 1982). Most of 
these studies have been on sedentary species or 
breeding visitors and have examined aspects such 
as site Aclelity, seasonal changes in population 
sizes and sex ratios, breeding success and mortal
ity. Few have studied non-breeding migrant 
populations (Liddy 1966, Fordyce 1978). These 
arc harder to study as individuals are generally 
not restricted to one locality by a breeding terri
tory or nest and may show less site fidelity from 
one year to the next. 

We have banded a total of 2 977 Eastern Spine
bills Acant/10rlzynclzus tenuirostris at New Eng
land National Park between September I 977 and 
September 1986. Spinebills arc abundant in the 
park from late Arri! to early September, when 
they feed on banksia nectar (Ford and Pursey 
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1982). We found no evidence of nesting. We use 
our data to examine seasonal changes in abun
dance and sex ratio of spinehills. We also estimate 
survival rates between years, the first time that 
this has been attempted for a non-breeding popu
lation of Australian land-bird. 

STUD\' SITE AND METHODS 
New England National Park (J0° JO'S., 152° 

30'E.) is on the eastern escarpment of the Great 
Dividing Range 60km east of Armidalc. We 
banded spinebills in open forest with a eucalypt 
canory, a shrub layer of banksias and a ground 
layer of grasses and ferns (details of vegetation 
in Williams 1982). The park has a diverse avi
fauna (Kikkawa, Hore-Lacy and Le Gay Brere
ton 1965) with honcyeaters dominating the open 
forest in the cooler months (McFarland 1984). 
The major sources of nectar arc Banksia integri
fo!ia (flowering March-August) and B. spinulosa 
(cnllina) (April-September). 

Birds were caught in four to seven mist nets 
placed in a variety of sites in the forest within 
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an area of about 50 hectares. The number or 
hours for which nets were open was recorded 
each day. The most intense effort was from 
October 1977 to December I 979 (by HF), from 
June 1981 to November 1983 (by DMcF) and 
from April to August in both 1985 and 1986 (by 
HF). Few birds were banded in 1980 and 1984. 
Bands were provided by the Australian Bird and 
Bat Banding Scheme, Division of Wildlife 
Science. CSlRO and Australian National Parks 
and Wilcllif'c Service. 

A minimum estimate of survival was calculated 
by the percentage of birds known to be alive 
from one to nine years after banding. If one 
assumes that survival rate is constant then 
annual survival rates can be calculated from 
survival to n years after banding (s11

) by calcu
lating s 1 =s11

1 l 11 (i.e. square root of survival to 
t\\'O years. cube root for three year survival 
.... n root for n years). This grossly under
estimates survival in the first year but probably 
approaches the real value in later years, though 
sample sizes arc small beyond five years. 

A range of other methods to calculate survival 
is available (Southwood 1966, Begon 1979). 
Where there has been a succession of capture 
attempts and a low recapture rate the l'isher
Ford method is appari.:ntly the most reliable 
(Begon 1979). This method assumes a constant 
survival rate. which should be not unreasonable 
for bird populations in a fairly stable habitat. 
The mi:thod is explained in the Appendix. We 
grouped all birds banded in each year together 
a� one sample and considered birds recaptured 
the following year to have survived for one full 
year. As most birds were captured in the winter 
months this is not unreasonable. 

RESULTS 
Most spinebills were captured when the 

banksias were flowering (Figure I), even though 
nets were set up at other times in 1977 to 79 and 
1981 to 8J. The numbers of spincbills showed 
scn:ral apparent peaks every year. A small peak 
usually occurred in January to February, which 
included many juveniles. In 3 out of 4 years 
there w-.:re marked peaks in April, June and 
August to September. consisting of mostly adult 
birds. 

Overall there was a preponderance of males 
( mean ratio 1.6: 1.0 males to females. n= I 755 

adults). The proportion of males was significantly 
higher among recaptured birds (2.9: 1.0, n=l50, 
x� 1 =9.6, p<0.01 ). In addition the sex ratio 
changed through the year. It was close to unity 
in most months but in late winter males out
numbered females by 3: I to 6: I (Figure 2). This 
trend occurred in most years. 
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Figure I. Sea.l"onal changes in tire nwnbers of Eastern 
Spinebills trapped per 100 net hours. Solid line 
indicates all birds caui:lrt wlrile tire broken line 
represents 011/y immatures and juveniles. Tire 
solid bars indicate the flmverini: period of the 
banksias (both species combined). 
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Figure 2. Seasonal changes in the sex ratio of the 
Eastern Spi11ebill population (mean ± standard 
error). Number above points indicates the 
1111mher of banding trips in that month where 
more than fen ad11/1 birds were sexed. Dotted 
iine i11clica1es equal ser ratio. 
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A tot"! of 229 out of 2 977 (7.7%) birds 
wer _e . recaptured on subsequent days with 134
111d1v1duals (5.20'o) being recaptured at least once 
in later years (Table I). The numbers and pro
portion of birds known to be alive from I to 9 
years after banding arc shown in Table 2. The 
oldest bird was banded as an adult female on 30 
July 1978 and recaptured on 6 July 1986, 7 years 
and 11 months later. Annual survival rates were 
also calculated for each period. These are clearly 
underestimates initially but rise as the number of 
days when birds could be potentially recaptured 
increases. These crude estimates suggest survival 
is 40 to 45 per cent per year. 

The results of survival rates calculated from 
the Fisher-Ford method are shown in the Appen-

dix. This method gives an annual survival rate of 
60 per cent. 

Most birds were captured in April to Septem
ber (Table 3). Not surprisingly, most birds were 
recaptured in later years in the same season as 
they were banded. However, birds banded in June 
to September and recaptured in later years, had 
a greater than 50 per cent chance uf being 
caught wiLhin I month of their banding date 
(Table 3). Recaptures from birds banded be
tween October ,'nd May were rarely within I 
month of their banding elate. (Results up to 1983 
only were used as no netting was carried out in 
summer in the last 3 years.) The recapture data 
suggest that spinebills may return to the park at 
similar times of the year in subsequent years. 

TABLE I 

Oanding and recapture data for Eastern Spinebills at New England National Park 

Banding effort New birds 
Year (net-hours) banded 1977 1978 1979 1980 

Recaptures from: 
1981 1982 1983 1984 ]985 1986 

1977 140 45 I 
1978 777 577 14 22 
1979 619 429 2 28 11 
1980 126 108 0 2 2 0 
1981 405 175 0 9 7 3 4 
1982 974 304 0 4 10 9 2 9 
1983 591 466 0 I 6 0 7 19 13 
1984 12 7 0 0 0 0 0 I 0 0 
1985 372 486 0 3 I 0 I 3 7 0 19 
1986 316 380 0 l 0 1 I 3 2 0 21 31 

TABLE 2 
Minimum estimates of survival based on all birds known to be alive for each number of years. 

Known to be Number alive Number banded Survival Survival rate 
alive for 'at risk' per year 

I year 134 2597 .052 5.2% 
2 years 60 2111 .028 16.9% 
3 years 32 2104 .015 24.8% 
4 years 16 1638 .OIO 31.4% 
5 years 8 1334 .006 35.9% 
6 years 6 1159 .005 41.6% 
7 years 4 !051 .004 45.1% 
8 years I 622 .002 44.7% 
9 years 0 45 0 
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TABLE '.I 

Summary of banding and retrap data by months ( 1 977-1 983 only) for Eastern Spinebills banded 
m New England National Park 

Percentage retraps caught 
Banding effort Number of Number of within same month 

but different year 
in different month but 
same or d ifferent year Month ( net hours) birds banded retraps* 

Jan. 1 75 
Feb. 483 
Mar. 304 
Apr. 534 
May 1 1 9 
June 264 
July 537 
Aug. 220 
Sept. 326 
Oct. 268 
Nov. 278 
Dec. 124 

47 
30 
8 1  

378 
193 
336 
337 
2 1 9  
356 
99 
1 1
1 7  

2 (3) 
6 (9) 
2 (8) 

29 (60) 
12 ( 2 1 )  
3 1  (54) 
24 (52) 
3 1  (55) 
1 9  (35) 
2 1  (27) 

I (2) 
2 (2) 

0 
1 7  
0 

1 0  
25 
52 
7 1  
58 
53 
29 
0 
0 

JOO 
83 
JOO 
90 
75 
48 
29 
42 
47 
7 1  

100 
100 

Total 3632 2 1 04 1 80 (328) 

*-_-number of banded birds that were recaptured in that month, excluding those recaptured
within one month of banding. The total number of recaptures in parentheses. 

DISCUSSION 

Eastern Spincbills arc clearly more abundant 
in the winter months (April-September) at the 
banding site, when banksias arc in flower. Small 
numbers arc present at other times in the study 
area or in neighbouring habitats such as temper
ate rainforest. Superimposed upon this crude 
pattern arc several peaks in most years. Although 
chance factors such as weather may cause ltuctu
ations in netting success or activity of the birds, 
it is possibk that such peab arc real. The 
arrival of juveniles in the late summer is similar 
to the pattern found for Eastern Spinebills else
where (Wilson 1964, Liddy 1966) and for Golden 
Whistlers Pachycepha/a pectoralis near Armidale 
(Bell 1986. Ford pers. obs. ) ,  where adults arrive 
in late April and May to winter in eucalypt 
woodland. Possibly, juveniles are expelled from 
the parental territories soon after attaining in
dependence. Alternatively, they may leave volun
tarily, while the adults remain to moult on their 
territories or re-establish territorial boundaries in 
readiness for the next breeding season. 

Thc thrce winter peaks, if indeed these are 
rcal, could represent successive waves of birds 

from separate populations. This is supported by 
the foct that occasionally in winter one experi
ences days when most birds trapped have already 
been banded, followed by days when most arc un
banded. Also there is a tendency for birds to be 
captured on similar dates in different years. This 
has been noted also in Flame Robins Petroica
phoenicea (Fordyce 1978). The timing of the 
peaks ( April. June and August-September) could 
also represent passage migrants in autumn and 
spring as well  as a separate wintering population. 

Unfortunately, we have no knowledge of the 
breeding areas of any of the populations that 
winter in New England National Park. A single 
male banded at Byron Bay ( I  July 80) was re
captured at our site (22 Mar. 82), a movement 
of 235km southwest. None of our birds has been 
recaptured elsewhere. Also spincbills arc not seen 
obviously migrating over the study area in the 
way that Yellow-faced, White-napcd or Scarlet 
Honcycaters are observed Lichenostomus chry
sops, Me!ithreptu.1· /unarus, Myzomela, sanguin
o/enta; V. Fazio, pcrs. comm.). However, very 
low recapture rates are characteristic of migra
tory honcycaters (Purchase 1985). The few data 
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Distanc.:s trn,· elled by Eastern Spincbills. IJata for birds recaptured greater than 5km from 
original banding site. Data provided hy Australian Uird and Bat 13anding Scheme. ( Distances 
in kilometres and n=sample size). 
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on rno, cments or srinebills elsewhere indicate 
that thcy arc mostly local ( Tablc 4). Possibly, 
rather than displaying truc m igration. spinebills 
mcrely conccntrate onto a rich resource from 
surrounding habitats. They have also been re
corded incrcasing in wintcr in Canberra (Wi lson 
196,O and the north coast of cw South Wales 
( Liddy 1%6) .  Thcy arc also more common in 
SL, mmcr than in wintcr in the Brindabella Range 
ncar Canberra ( Lamm and Wilson 1 966). Unlike 
the down,,·c1rd altitudinal movement in Canberra 
during winter. our autumn movement can only 
be ur,ward sincc there is no higher ground in the 
1ew England arca. 

The male-bia.-ecl sex ratio found in ew Eng-
land has been found in other wintering aggrc
gat ion, of Eastcrn Spinebills: Liddy (1966) re
cnrtlecl a sc, ratio of 2.8: I males to females (n-
864 bircls) in hi� north coast population. Paton 
( 1985) round that sex ratios in a New Holland 
1 loncycater Phylidonyri.,· novae/101/andiae, popu
lation in Vi..:toria w..:re from 2: I to 4: I .  Dow 
( 1 973) also round 1.3 to 2.8 males to kmalcs 
among museum collections of eigh t  honeyeater 
genera. i ncluding monochromatic species. The 
bias<.:s in th1.: population could be due to the 
maks disper�ing more than females, or to thc 
females having a greater mortality during the 
breeding and/or migration periods (Rowley 1965: 
Calder. Wasn. I liebert. Inouye and Miller 1983: 
Paton 1 985). The very high proportions of malcs 
in mid-winter could also be because males aggres
si\·dy exclude the smaller females from rich areas 
of nectar. 

Our �pinebilb ha\'c an annual survival rate or 
about 60 per crnt. This may be under-cstimated 

Ad11lt-unsexecl Juveniles & I mmatures 

10 
7- 12

2 

1 1  
6-33

8

if birds visit a l ternative wintering sites in difTer
ent years. In  addition most methods of estimating 
survi%1I from recapture data are more reliable 
when data result from brief but wel l-spaced 
capture attempts. We feel that our estimate is 
justified though as it is based on nearly 3 000 
birds car,tured over 9 years. A survival rate of 
GO per cent is similar to those found in other 
small passerines in Australia, which range from 
55 to S8 per cent (summarised in Ford 1985) .  
Paton (1935) found t hat adult New Holland 
Honeycaters showed an annual survival rate of 
55 per cent ( males 68<ro. female 42%) whereas 
it wus only 10 to 19 r,er cent for juveniles. Many 
or these juveniles would have dispersed though 
rather tlwn died. Morris ( 1975) calculated an 
anm1al survival rate of 57 rcr cent for Ycllow
tuftcd Honeycaters Licheno.1·tomus melanops.
C3ochm ( 1978) pn.:scnted data on Yellow-plumed 
i loneycaters Licheno.1·tomus ornatus, from which 
we have calculated survival rates in the region of 
40 to 50 pcr cent per year. Bell (1982) found 
higher survival rates in  sedentary rainforest 
honeye<lters in cw Guinea. 

Data prcscnted by Fordyce ( 1 978) on winter
ing Flame Robins indicate " survival rate of over 
50 per cent in red males. but around 30 per cent 
in brown birds. Li l l ie information exists on long
term survival of nectarivorous birds in other con
tinents. Calder et al. (1983) found that 70 per 
cent of rcmales but only 27 per ccnt of male 
Broad-tailcd Hummingbirds Se/asphorus p/arycer
cus return to their breeding grounds annually in 
Colorado. U.S.A. Clearly only intensive and long
term banding studies of such mobile species as 
honcycaters will lead to accurate estimates of 
survival rates. 
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APPENDIX 

The Fisher-Ford method is fully explained i n  
Southwood ( 1 966) and Begon ( 1 979). l t  i s  prob
ably the best method to use for capture-recapture 
data on birds, where recapture rates are low and 
there have been many attempts to capture birds. 

lt requires the calculation of total days or 
years survived by all recaptured birds. This total 
is then compared with estimates of total years 

survived which are calculated from values of 
number of banded birds at risk of capture each 
year, survival rates and average age of banded 
birds. Various values for the survival rates are 
used in this calculation and that which gives the 
best fit with the observed total years survived is 
an estimate of the annual survival rate of the 
population. 
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The total years survived by recaptured spine
bill� at New England i'-lational Park can be taken 
directly frnm Table I .  The first diagonal gives 
recaptures of birds within a year and is cxcl .. 1dcd. 
The second diagonal gives all birds that have 
survi,·cd one year ( 14+28+2 . . . + 2 1= 1 1 9) ,  
t he third diagonal those that have survived two 
ye,Hs (35 birds and 70 bird-years ) .  This is re
peated for all diagonals giving a full total of 338 
hird ycurs. 

To calculate the c,t imatcd total years survived 
o;ie needs ,·alues of: 

r ,- nu m'.Jer or newly banded birds in year i .

111 ,=n umbcr of banded birds recaptured in year i, 
l'v1 ,- 11 umbcr of rrcviously marked birds that arc 

still al iYc in year i,
\'>=annual survival rate. 

M, I =number of banded birds alive in year i 
+ I (i.e. the following year) ,  this can be cal
culated from t h e  formula:

M, . 1 =0 (Mi+ri) . or the survival rate multi
plied by the n 1 1mbcr of old birds and new 
birds estimated or known to be alive in  year 
/. 

A,- me<!ll <:gc of the previously banded birds in 
,·car i. This is obviously I for t h e  second 
year of banding. 

, 

A, . I =mean age of previously banded birds in 
year i + I ( i.e. the following year) . This is 
calcu lated from the formula: 

= A,M, 
A; ' I M, + r,

which is the mean age of banded birds in the 
previous year multiplied by the number of these 
birds divided by the number of old and new 
banded birds present in the previous year, plus 
one as all are now one year older. 

APPEN D I X  TA BLE 

Calculation or estimated total years survived by re
captured birds, assuming a survival rate of 0.6. Values 
of r, and m, arc from Table I .  M, and A, were calcu
lated according to formulae in the text. 

year (i )  r I m, M, i\, A i m i 

1977 45 
1 978 577 1 4  27 I 1 4  
1979 429 30 362.4 1 .045 3 1 .35 
1980 108 4 474.8 1 .478 5 .9 1  
198 1  1 75 1 9  349.7 2.204 4 1 .88 
1 982 304 25 3 14.8 2.469 6 1 .73  
1 983 466 33 3 7 1 . 3  2.256 74.45 
1 984 7 I 502.4 2.001 2.00 
1 985 486 1 5  305.6 2.973 44.60 
1 986 380 29 475.0 2.148 62.29 

::SA, m,=338.21

Total years survived calculated directly from Table I =  
338. 

The Appendix table gives values for each of 
these variables, using a survival rate (0) of 0.6, 
plus values for A,m,. If values in the last column 
arc aclclccl this gives an estimated total years sur
vived hy 338.2. Using a survival rate of 0.5 the 
estimate is 299.4. The value for ¢=0.6 is very 
close to the observed value of 338. Any further 
accuracy is unrealistic, so that we take the mean 
survival rate to be 0.6 or 60%. 




