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Nearly 3000 Eastern Soinebil ls have been banded in New England National Park
since'1977. The number of birds caught each year was greatest in winter (Apri l-September)
when two Eanksia species were in f lower- Each year there was a number of peaks in birds
captured, possibly due to successive invasions of either dif lerent spinebi l l  populat ions or
dif ferent parts of the same populat ion. A total ot 134 15.2%) 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 rat io of the populat ion changed, with males outnumbering Jemales in most months
but part icularly so in March, July and August.

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

studies of the populations of banded birds in
Aust ra l ia  (Lane 1964;  Wi lson  1964;  Wool le r  and
Mi lewsk i  l98 l ) .  On ly  a  few have covered a  longer
te rm (Rowley  1965,  l98 l ;  Mor r is  1975;  K ikkawa
1977;  Boehm 1982;  Marchant  1982) .  Most  o f
these studies have been on sedentary species or
brccding visitors ancl havc cxamined aspects such
as site ficlelity, scasonal changes in population
sizes and sex ratios, breeding success and mortal-
ity. Few have studied non-breeding migrant
populations (Liddy 1966, Fordyce 1978). These
are harder to study as individuals are generally
not restricted to onc locality by a breeding terrF
tory or nest and may show less site fldelity from
one year to the next.

Wc have bandecl a total of 2 977 Eastern Spine-
bills Acantllorlrynchus tenui ostris at New Eng-
land National Park betrveen Septcmber 1977 and
Scptcnrbcr 1986. Spincbil ls arc abundant in the
park from late April to eariy Septembcr, when
thcy feed on banksia ncctar (Ford and Pursey

1982). We found no cvidence of ncsting. We usc
our alata to examine seasolal changes in abun-
tlancc ancl sex ratio of spinebil ls. We also estimate
survival lates bctwcen years, the first t imc that
this has bcen attemptsd for a non-breeding popu-
lation of Australian land-bird.

STUDY SITI AND METHODS
Ncw Eng land Nat iona l  Park  (30 '30 'S . ,  152 '

30'E.) is on thc castern escarpment ol thc Great
Dividing Rangc 60km east of Armidalc. We
bandcd spinebil ls in open forcst with a cucalypt
canopy, a shrub layer of banksias and a ground
layer of grasses and ferns (details of vegetation
in Will iams 1982). The park has a diveise avi-
fauna (Kikkawa, Horc-Lacy and Lc Gay Brere-
ton 1965) with honeyeaters dominating the open
forest in the coolcr months (McFarlancl 1984).
'Ihe 

majol sourccs of nectar are Banksia integrb
lolid (f iowering March-August) and R. spinulosa
( c oll ina ) (.Apr i l-Septcmber).

Bircls were caught in four to sevcn nist ncts
placed in a variety of siles in tbe forcst within
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i ln arca of about 50 hectares. The number ol
hours lor which nets wcre open was recordccl
cach day. 

' l  
he most intcnsc cfiort. was lrom

October  1977 to  Dccembcr  1979 (by  HF) ,  f r .om
Junc 1981 to  Novcmber  1983 (by  DMcF)  and
|om Apr i l  to  August  in  bo th  1985 and 1986 (by
HF) .  Fcw b i rc ls  wcre  bandcd in  1980 and 1984.
Bancls wcre provided by the Australian Bird and
Bat Ban(ling Schemc, Division of Wildlifc
Scicncc. CSIRO and Australian National parks
anil Wilcll i fc Scrvicc.

A minimum cstimatc ol survival was calculated
by the perccntage of bir.ds known to be alivo
lrom one to ninc years after banding. If one
assumes that survival rate is constant then
annual survival lates can be calculatecl from
survival to n years aftcr banding (s,,) by calcu-
la t ing  s1_ s , ,1 / '  ( i .e .  square  roo t  o f  surv iva l  to
two yeafs, cubc root for three year survival
. lr root ior n years). This grossly under-
cstlmates survival in the first year but probably
approacllcs the rcal value in latcr years, though
sample sizcs arc sntall beyond five ycars.

A rangc of otlter methods to calcuiate surviyal
is availablc (Southwood 1966, Begon t979).
Whcr€ thcre has bcen a succession of capture
attempts ancl . l low recapturc ratc the Fisher_
l  o l , l  n te t l r r rJ  i i  uppa len t ly  rhc  mosr  r .e l iab le
(BJgun lqTr ) ) .  l  l r i s  meth6L l  assumes a  eons tan t
survival ratc. which should be not unreasonable
tor bircl populations in a fairly stable habitat.' I 

hc method is cxplainecl in tha Appcndix. We
grouped all biri ls banded in each year togcther
a_s one sample and considered birds recaptured
thc following ycar to havc survived for one full
year. As most birds were captured in the winter
nonths this is not unrcasonable.

ITESULTS
Most  sp ineb i l l s  ucre  cap lu re tJ  rhen the

bunks ia '  uc rc  f lower ing  tF igure  l ) .  even though
nets werc set up at other times in 1977 to 79 and
198I to 8.1. The numbers of spinebil ls showed
ia \c l r i  apparcn t  pcaks  cvery  1ear .  A  smal l  peak
usua l ly  occur re( l  in  January  lo  February .  wh ich
rnc ludcd many juvcn i l cs .  In  j  ou t  o l  4  years
there ! 'vrre markcd pcaks in April, June and
August to September, consisting of mostly adult
o t rds .

Ovcrall thcre was a preponderancc of males
(mean la t io  1 .6 :1 .0  males  to  females ,  n : l  755

Figure 2.
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adults). Thc proportion of males was significantly
higher among recaptured birds (2.9: 1.0, n:150,
x ' ! , -9 .6,  p40.01) .  In  addi t ion the sex rat io
changed through the year. It was close to unity
in most months but in late wintcr males out-
numbercd females by 3: I to 6:l (Figure 2). This
trcnd occurred in most years.
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Flgvre L Seasonal changex in the numbers ol Eastern
Spinebills trcpped per 100 net trcu.J. Sotid lifle
indicates all birds.aught while the broken line
repfesents only immatures and juyeniles. The
tolid ba^ indi&!" thc flo*,pina pcriod ol thc
bank tiut / bL'! h rpet ie! (umbi ned ).

F M A M J J A S O N D

Months

Seasonol changes in the sex ratio ol the
Eastern Spinebill population (ftean j. stondard
error). Number aboye points indicarcs me
number ol banding trips in that month where
more than ten odult birds \oere sexeil. Dotted
iine indicates equal sex ratio.
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A total of 229 out of 2 9'l'l (7.17o) btrds
were recaptured on subsequent days with 134
inclividuals (5.2qa) being recaptured at least once
in la ter  years (Table 1) .  The numbers and pro-
portion of bircls known to be alive from I to 9
ycars aftcr banding are shown in Table 2. The
oldest bird was bandcd as an adult female on 30
July  1978 and recaptured on 6 Ju ly  1986,  7 years
ancl  l l  months la ter .  Annual  surv iva l  ra tes wsro
also calculatcd for cach period. These are clearly
urdcrcstimatcs 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 mcthod are shown in thc Appen-

dix. This nrcthod givcs an annual survival ratc of
60 per cent.

Most birds werc cllptured in April to Septem-
ber (Table 3). Not surprisingly, most birds werc
Iecaptured in iater years in the same season as
they were bandcd. However, birds banded in June
to Scptembcr rLnd rscapturcd in latcr years, had
a greater than 50 per cent chance of bcing
caLrght wi',hin I month of their banding datc
('lablc 3). Recaptures from birds banded be-
twccn October lnd May werc rarely within I
month ol their banding date. (Rcsults up to 1983
only were used as no netting was carried out in
summcr in  the last  3  years. )  The recapture data
suggcst that spinebills may rcturn to the park at
similar timcs of the year in subscquent years.

TABLE I

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

Barding cllort
Year (net-hours)

New birds
Danoeo tv I  I 1978

RecaPtutes f  rom:
1919 1980 1981 1982 1983 1984 1985 1986

45 1
5'77 14 22
429 2 28 l l
1 0 8 0 2 2 0
175 0 9 7 3 1
3 0 4 0 4 1 0 9 2 9
4 6 6  0 1 6  0  7 1 9  1 3

' 7 0 0 0 0 0 1 0 0

4 8 6 0 3 1 0 1 3 7 0 1 9
3 8 0  0 1 0 1 1 3  2 0 2 1  3 1

r9'71
1978
t979
r980
r 9 8 1
1982
1983
198,+
1985
r986

140
7'7'7
6 r 9
126
405
914
5 9 1

1 2
3'72
3 r 6

TABLE 2

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

Knotrn lo be
al ive for

Number al ive Survival Survival rate
per ycar

Number banded
'at r isk'

I year

3 years
4 years
5 ycars
o ]eals
7 ycars
8 yeaas
9 years

2597
2ttr
2104
r618
1334
I 1 5 9
l 0 5 t
622

45

.o52

.028

.015

.010

.006

.005

.004

.uJ2
0

5.21o
16.99o
24.89a
31.4Io
35.9Vo
41.69o
45.lla
44.77c

134
60

l 6
8

4
I
0
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TABLE 3
Summary of banding and rerrap Jata by months (t977-1981 only) for Eastern Spinebil ls banded
in New England National Park

Percentage retraps caught

Month
Number of

retraps*
Banding effort Number of

(nct hours) birds banded
wilhin same month
bLlt dilTercnt ycar

in di l lerent month but
same or di l lerent year

100
83

100
90'15
48
29

'71
100
100

0
t 1
0

l 0
25
52'71
58

29
0
0

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

29 (60)
12 (21)
l l (54)
24 (s2)
3 r (55)
l9  (35)
2 l  (27  )

| (.2\
2 (2)

41
30
8 I

378
193
336

2t9
356
99
I I
t'7

483
304
514
1 1 9
264
53'1
220
326
268
218
124

Jan .
Feb.
Mar.

May
June
Ju l y
Aug.
Scpl.
Oct.
Nov .
Dec.

Total 3632 2t04 180 t128)

DISCUSSION
ljastern Spinebil ls ale clearly mole abundant

in the winter months (Ap[il-Se pte mber) at the
banding site, when banksias are in flower. Small
nunbcrs  a re  p resent  a t  o thcr  t imes in  the  s tudy
arca or in neighbouring habitats such as tempcr-
atc rainforest. Superimposed upon this crudc
pattcrn are several peaks in most years. AJthough
chance factors such as weather may cause fluctu-
ations in nctting success or activity of the birds,
it is possible that such peaks are rcal. The
arrival of juvcniles in the late summer is similar
to thc pattern founcl for Eastern Spinebil ls else-
wherc (V/i lson 1964, Liddy 1966) and for Goldeir
Wltistlcrs PacltyceplLalu pectoralis near Armiclale
(Bell 1986, Ford pers. obs.), where adults arrive
in latc April and May to winter in eucalypt
wooclland. Possibly. juveniles are expelled from
thc parcntal tcrritories soon aftcr attaining in-
clependence. Altcrnatively, thcy may leave volun-
tari ly, while the adults remain to moult on their
tcrritorics or re-establish territorial boundarics in
readiness for the next brccding season.

' l 'he 
thrcc winter peaks, if indeed thcsc arc

rcal. could represent successive waves of bircls

that month, excluding those recaptured
recapturcs in parentheses.

from scparatc populations. This is supported by
thc l 'act that occtrsionally in wintcr one experi-
enccs days when most birds trapped have already
becn banded, followcd by days when most are un-
banded. Also there is a tcndency for birds to be
captured on similar datcs in dif lercnt ycars. This
has been ncted also in Flame Robins Petrolca
phoenicea (Fordycc 1978). The timing of the
peaks (April, June and August-Septcmbe r) could
also represent passage migrants in autumn and
spring as wcll as a separate wintering population.

Unfortunatcly, we have no knowledge of the
brccding areas of any of the populations that
wintcr in New England National Park. A single
malc bandcd at Byron Bay (l July 80) was re-
capture(l at our site (22 Mar. 82), a movement
ol 235km southwcst. Nonc of our bi|ds has been
recapturcd elselvhere. Also spincbil ls are not seen
obviously migrating ovcr the study area in the
way that Yellow-faccd, Whitc-napcd or Scarlet
Hoi-tcycaters ale observcd Lichenostomus chr!-
sops, Melilhreptus lunatu.t, Myzomela, sanguin-
olentu; V. Fazio, pcrs- comm.). However, vcry
lew rccaptlric rates are characteristic of migra-
to ry  honcycaters  (Purchase 1985) .  The fcw data

* -number of banded
Nithin one monlh of

birds that were rccapturcd in
banding. The total number of
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Dislances travel led bv Easlern Spincbi l l \ .  l ,ata f()r birds recJpturcd grelter than 5km from, . r i g i nn l  band ing  r i r e .  Da re .p ru r i i ed  h \  A . c r ro t i an  I J i r . t  ; n i ' i ; i - b ; i , n ;  Sc t reme  LD i \ r i r ncc .I n  K romc t r cs  and  n - { JmDle  \ i z c )

Adull  male Adult-female Adul! unsexed Juvcni les & ImmatLrr€s

lvlean
Rango
n

59
6-235

t 2

t l
6-:10

4

t 0
7 1 2

2

t : l
6-33

3

on n ' ro \en ten ts  o f  sp ineb i l l s  e lsewhcte  ind ica tc
thitt thcv arc mostly local (Tablc 4). possibly,
la t l ' r c r  than c l i sp lay ing  t ruc  migra t ion .  sp ineb i l l s
urc re ly  concc l t t ra l te  on to  a  r i ch  resource  f rom
sun 'ound ing  hab i ta ts .  They  l laYe a lso  been [c -
cotdcd incrcasil ' tg in rvinter in ( anberra (Wilsorr
1964)  anr i  t i i c  nor t i r  coas t  o f  Ncw South  Waics
{ L i r l \ l }  l ( t r ' f ) 1 .  l h c v  a I c  a l s t ,  m o r c  c o m m o n  i n
sumnrcr  t l lan  in  \ l , in te r  in  the  Br inc labe l la  Range
ncar  Canbcr ra  (Lamm and Wi lson  1966) .  Un l ike
thc  downward  a l t i tud ina l  movemcnt  in  Canber ra
dur ing  w in te r .  our  au tumn n ' tovemcnt  can on ly
bc upward since there is no lrigher ground ilt the
New Eng lanc l  a rca .

The malc-biased scx ratio founcl in New Eng-
l r r t J  h u s  h c u r r  l r u n r l  i n  L , t i t e r  w i n t c r . i n g  a g g r c -
ga t ions  o f  Eas tern  Sp ineb i l l s ;  L iddy  (1966)  re -
co l t l cc l  a r  sc r  ra t io  o f  2 .8 : l  ma les  to  females  (n -
8( r4  b i lds )  in  h is  nor th  coas t  pcpu la t ion .  Paton
(1985)  iound tha t  sex  fa t ios  in  a  New Ho l la rd
lJoncvc.rtcr Phylidonyis txtvueltollandiae, popu-
la t io r  in  V ic to I ia  rvere  fLon 2 : I  to  4 :  l .  Dow
(1973)  a lso  found 1 .3  to  2 .8  males  to  females
among museum co l lec t ions  o f  e igh t  honeyeater
genera. including monocl'tromatic spccies. The
biascs in thc populi lt ion could be due to the
malcs  d ispers i rg  more  than fcmalcs ,  o r  to  thc
females  haYing  a  g rea ter  mor ta l i t y  dur ing  the
brccd ing  an( l /o r  migra t ion  pcr iods  (Rowley  1965;
Caltlcr, Waser'. Hiebert, lnouyc and Miller' 1983;
Paton  1985) .  The very  h igh  propo l t ions  o f  ma lcs
in nicl-winter could also bc bccausc males aggres-
s i i c ly  cxc lude the  smal lc r  fcmales  f rom r ich  areas
or  nec la r ' .

Our  sp incb i l l s  have an  annua l  surv iva l  ra te  o f
about  60  per  cent .  Th is  may be  under -es l imatcd

if birds visit alternativg wintering sitcs in clif lcr-
enl ycars. In adclit ion most mcthods of cstimating
survi,ral from recapture data are morc lcl iable
wher) data result from bricf but wcll-spaced
capturc attempts. We fcel that our estimate is
justif iod though as it is bascd on nearly .3 000
br'fds captured ovet 9 ycals. A survival rate of
60  pcr  ccn t  i s  s in i la r . to  those found in  o ther
small passcrines in Australia, which range from
55 to E8 per ccnt (summarisecl in Forut 1985).
Paton ( l9E-5) found ihat aclult Ncw Holland
Honeyeaters showcd an annual survival ratc of
55 per ccnt (males 68(%, fcmale 429o) rvhcreas
i t  was  on ly  l0  to  l9  pcr  cent  fo r  juven i l cs .  Many
ol these juvcnilcs rvould have dispcrsed though
ra lhc I  than c l ied .  Mor r is  (1975)  ca lcu la ted  an
alrual survival r-ate of 57 pcr cent for ycllow_
tuftcd Hone),catets Liclterutstomus melanops.
Boehm (1978) prcsented clata on yeilow-plumed
i-Ioncyeaters Li(hanostomus r.ri. lal4s, from which
wc have calculatccl survival ratcs i lt the rcgion of
40  1( )  50  per  ccn t  pc .  year ,  Be l l  (1982)  found
highcr- sulvival rates in scdentary rainforest
l 'roneyc!' ' tcls in Ne r.v Cuinca.

Data  prcsented  by  Fordyce (1978)  on  w in te r -
i irg Flamc Robins indicatc a survival ratc of over
50 i lcr cent in red maics, but alound 30 per cent
in brorvn bilds. Litt le inlormation exists on long-
term survival oi nectarivorous birds in other con-
tincnfs. Caldc!' at al. (1983) found that 70 per.
ccnt of I 'cmaics but only 27 per ccnt of nale
Broad-taiietl Hummingbilds Selasphorus platycer-
(1 rJ  rc tu rn  to  the i r  b recd ing  g lounds  annua l lv  in
(  o l o r a d o .  U . S . A .  C l c a r l y  o n l l  i n t c n s i r e  a n d  l o n g -
term banding studics of such mobile species as
honcycatcrs wil l lead to accurate estimates of
survival rates.
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APPENDIX
' l 'hc 

Fishcr-Ford mcthod is fully explained in
Southwood (1966)  and Begon ( t979) .  I t  i s  p rob-
abiy thc best method to use for capture-recapture
clata on bircls, whelc recapture rates are low and
thcre havc been ntany attempts to capture birds.

It requires the calculation of total days or
years survivcd bv all recaptured birds. This total
l s  t l ren  comparcd  w i th  cs t imates  o f  to ta l  years

survived which are calculated flom I'alues of
number of banded bilds at risk of capture each
ycal, sulvival rates and avcrage age of banded
bircis. Various values for thc survival ratcs are
used in tl 'r is calculation anC that which givcs the
bcst f it with the obscrvcd total ycars survivecl is
an eslimatc of the annual survival rate of the
population.



58 D. C. McFatland & H. A. Fotd: Populat ion biotogy of Eastern Spinebit l Co re l l a  11 (2 )

l -he  to ta l  ycars  surv ivcd  by  lecaptured  sp ine-
bil ls at Ncw England i ' . lational Park can be taken
(li lectly f iom Tablc L Thc i irst diagonal givcs
tcci ptLri-es of birds within a ycat'and is cxclirdccl.' l 'hc 

second diagonal gives all birds that havc
s u t l i v e t l  o n e  y c a r  ( 1 4 * 2 8 * 2  .  + 2 1 = l l 9 ) ,
the  lh i rd  ( l iagona l  those tha t  havc  surv ivcd  two
lcars (35 bircls ancl 70 bird-years). This is re-
pcatcd lor all diagonals gi,, ' ing a full total of -138
t r i l r l  ycars .

' l  
o  ca lcu la tc  thc  cs t in ia tcd  to ta l  ycars  sur -v ivcd

o i )c  r l ccc ls  \  a lL lcs  ( ) l :

l i -uu i : - rbcr  o f  ncwly  ban, : l cd  b i rds  in  vear  l .

n'ri-uunrbcf of bandecl bircls recapturc.l in ycar i,

N I ,  nunrbcr -o f  p rcv ious ly  markcd b i rds  tha t  a re
s t i l l  a l i re  in  year  l ,

( ' t-ann,-ral su[\, ival ratc,

M,  l -nunbcr  o f  bandcd b i rds  a l i ve  in  year  i
+  I  ( i . c .  the  fo l low ing  year ) ,  th is  ca l r  be  ca ] -
cu la tcd  f rom thc  fo rmula :

N ' l ,  l -o  (Ml+r ' i ) .  o r  thc  surv iva l  ra ts  mu l t l -
p l ie ( l  b ] ,  thc  r l rmbet  o f  o ld  b i rds  and new
bi rds  es l imated  or  known to  bc  a l i ve  in  vcar

\  cal '

vc i l  r

agc of the previousiy baldecl bircls rn
l .  

- th is  
i s  obv ious ly  I  fo r  the  second

of bancling.

which is thc mean age of banded birds in thc
prcvious year mr.rltipJietl by the numbel of these
birds divided by thc numbcr ol olci and new
bantied bircls present in thc prcvious year, plus
olc as all are now onc ycal oldcr.

APPENDIX TABLE
Calculatbn of est irnated lotal years survived by r€-
captLlred birds, as\uming a sLlrvival rate of 0.6. Values
of r,  and m, arc from Table l .  Mr and A, \ere crlclr-
lalcd according to formulae in the text.

\ ea r  ( r ) M .

t9 t"/
t 978
t9'79
1980
l98  t
1982
r 9 8 3
1984
1985
r986

1 4
t0

t 9
25
3 l

I
1 5
29

429
!08
t15
304
466

7
486
380

2',7
362.4
4',71.8
319.1
3 1 4 . 8
3 7 1  . 3
502.4
305.6
4',7 5.0

I  1 4
L045  3  1 .35
| . 478  5 .91
2 .204  41 .88
2.469 6t.13
2.256 ' /  4.45
2.001 2.00
2.913 44.60
2.148 62.29

:A ,  m ,=318 .21

, \ ,  l -ncan age o f  p rev ious ly  bandcd b i t 'ds  in
yc i r r  1 l  I  ( i .e .  the  fo l low ing  ycar ) .  Th is  i s
ca lcu la tcd  f rom the  fo rmuia ;

- A . M ,
A , '  r  M , a r ,  + l

Tolal tears survivcd calculated directly from Tablc l=
338.

' l-hc 
Aopendix tabic givcs values lor each of

these variablcs, using a survival ratc (0) of 0.6,
p lus  va lucs  fo r  A 'm ' .  I l  va lues  in  the  las t  co lumr
arc adclcd this gives an estimated total years sur-
vived by 338.2. Using a sun'ival rate of 0.5 the
es t imatc  i s  299.4 .  The va lue  fo r  0 -0 .6  i s  very
close to thc observed value of 338. Any further
accLr iacy  is  unrca l i s t i c ,  so  tha t  wc  take  the  mcan
survival rate to be 0.6 or 609o.


