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Estimates for suwival for four species of passerine resident in Karri forest near l\,1anjimup, south-
weslern Australia were made from recaplure (lo April 1988)of birds banded between 1976 and 1986-
IVean annual survival rates ol adulis were calculated for colden Whistlers (78%), White-browed Sctub-
wrens (77%), White-breasted Robins (72%) and Red-winged Fairy-wrens (67%). For White-breasted
Robins and Red-winged Fairy-wrens, birds were banded as nesllings or iuveniles and resrghled as
well as recaptured. Sutuival of these known-age birds as adults (calculated lrom recapture only) was
similar to that for adults of unknown age. Survival of known breeding adults was higher than lhat
for all adults (White-breasied Robin male B3%, female 73%; Red-winged Fairy-wren male BO7o,
female 78%). For older birds, survival estimates based on resightings and recaptures weie higher lhan
estimates based only on recaptures, suggesting that older birds were being seen but not recaptured.

INTRODUCTION

In 1976, R. J. and M. N. Brown began banding
birds at Smiths Brook; regular banding at a
number of sites has continued until the Dresent.
In  th is  paper .  \ \e  present  dala on the sui r iva l  o f
tbur passerine species: the Golden Whistler
PachycephaLa pectorqlis, the White-browed
Scrub-wren Sericornis frontelis, the White-
breasted Robin Eo psaltria georgiana and the Red-
winged Fairy-wren l\4alurus eleganr. In parrllel
wi lh  lhe genera l  banding.  we made deta i led
studies of thc White-breasted Robin (Brown and
Brown 1980, unpublished) and the Red-winged
Fairy-wrcn (Rowlcy er a1. 1988.1. in which we rried
to locate all brceding groups and their nests and
to colour-band all adults and nestlinss. The inten-
s ive s tudies of  lhese rwo species prov idcd res ight-
ing data from colour-banded birds, which alloi,ed
estimates of survival that can be comoared to
lhose r r r r ived a l  f ront  rccaDturcs

STUDY SITE AND METHODS

Thc study site was Smith's Brook Reserve (No.
'A' 14063), south-west of Manjimup, Western
Australia. The reserve is 98 ha of forcst which
includes mature Karri Eucalyptus diversicolor,
Jarrah E. marginata ar\d Marri E. calophylla. The
farm-land surrounding the rcscrve is mostly
pasture. The vegetation, climatc and fire-history
of the area is described by Rowley el a1. (1988).

Birds wcre caught in mist-nets placed in a
variety of habitats and sites in 72 ha of the
reserve. An average of 7l banding visits were
made each year and 101)-125 m of mist-nets wcre
used, depending on the site. Eightccn fixed sites
were  ne l led  man)  t imes eaeh 1ear .  tpar t  f rom
minor  changes due lo  fa l len  t rees ,  c lc .  Brnds
werc provided by the Australian Bird and Bat-
banding Scheme. White-breastcd Robins and
Ret l -u inged Fa i ry -wrcns  were  a l ro  g iven un ique
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combinations of colour-bands. Only birt ls banded
up to the end of 1986 are included. Birds with no
rccapturcs in 1987 cr to the end of April 19gg
were assuned not to have survivcd to 19g7.

In calculating survival, three ditTercnt groups
are considcred. The survival estimatcs for doldcn
Whistlers and White-browed Scrutr-wrcns wcre
hused on l l  on  r (cantures  o I  b i rc ls  n t i s t -n , . . t ted  rs
l r d u l t s  o r  i u v e n i l e s :  d a r a  f u r  r r r l u l t s  u l d  j r r r c n i l e .
J re  t re r tcd  icpr ru tc ly .  For  Whi tc_hrc i rs ted
R, rh ins  r l r i  RcJ-w inged Fa i r ) -wrens .  in  udJ i t ion
lu  Juvent lcs  nc t ted  and rec i tp tu red .  s , )mc b i rds
uerc  handed a{  nc{ t l ings  and rom(  co l , )u r - l )Jndcd
birds wcre resightecl. Thrcc estimates of survival
were  made:

1 Survival of adults. from recaptures only,
based on birds first mist-netted as adults (aged
by plumage). This includcd a tbw birds bnnded
in the nest and recaptured for the first t ime as
adults: for these birds. survival was calculated
fronr the time of capturc as an aclult.
2. Survival of juvcniles, calculatcd from recap-
turcs only. bascd on birds first netted as
juvenilcs. This inciudcd somc birds banded as
nes l l ings  bu l  recanturcd  as  juven i les :  l i r r  11 . , . . r .
l r i r d s .  s t t r v i v l r l  \  r i \  c a l e u l a t e d  l l o m  t h e  l i m e  o I
first netting.

3. Survival of all birds bantlcd as pullus or
luvcn i le .  whc ther  banded in  thc  nes t  o r  ne t ted .
Surviyal was calculatcd from the date of band-
ing. and was based on resighting as wcll as recap-
tu rc .

TABLE I

Urnding and Rcclpturc d i r ra for  Adul t  colden Whis l lers.r l
Snr i ths Brf t )k.

A minimum estimate of survival was calculatcd
as the proportion of birds known to be alive l_10
yc i r rs  r l te r  hJnd ing  (equrv l len l  lo  o ,  Kn, )wn To
Be A l ivc .  KTBA.  rs  rn  N icho l l s  anr l  W, , inarsk i
1988). The annual survival rate. the proportion of
birds alive in onc year (x) which a,c sii l l  alive a
yer r r '  la te r  (x  !  l )  i \  g ivc r r  I , y  the  r i r t io
^ 

' "  KTBA ryr x I  
- r  ,  '  , ,  r  ie,e 1yr x1.

Surr  i v l l  {expres : 'ed  a \  percen l rgc  o l  h i ids  known
to  hc  i t l l vc )  \ \ J \  p l , t t led . ( 'n  l r  log :c l le  Jg . l ins t  t ime
ln ycars. ror each specrcs, a portion of this graph
after year I was morc or less a straight l ine,;hich
indicated a constant survival ratc;that is, the pro-
portion of birds surviving from one year to rc
next was thc same. After sonrc years the l ines
tended to become irregular, possibly due in part
to an increase in the mortality of older birds, in
part to trap-shyness and also to the sntaller
numbers ol banded birds at risk for thc longcr
periods. The method of Caughley (1977. p.l0,l)
was used to calculate a weightcd mean annual
nortality ratc fbr thc period of rhc straight l ine
part of the survival curve (Appendix 1).

More elaborate methods arc frequently used to
calculate survival ratcs from banding data
(Robertson and Woodall 19137; MacFarland and
Ford 1987). whcn large numbers of birds arc
bandcd and few arc recapturcd. Thesc methods
depend on a basic assumption (inadequately tcsted,
Caughley 1977) that suryival r.rtes of birds are
constant. Data from long-terrr studies of rcsident

TABLE 2

Adul t  Coldcn Whist lcrs at  Smi lhs Urook known to be x l ivc
( K T B A ) .

Nelv Elapscd t imc k) last recaplure
birds (years)

bandcd  < l  I  2  I  , l  5  6  7  8  9  l 0

NuDlber known to be r l ive . r f ter :
(ycrrs)

r  I  I  1  5  6  7  8  9  l 0
Bird\

Year baDdcd

1 7 t 6 r 3 9  5  5
5 I 2 1 2 l
5 2 2
3 I 2 l
l l
2
3

2
l l

l0 2E 22
l. l  6 5
l t  9  6
6 5  5
6 . 1  , l
l r 4 l' 7  1 7
' 1  1 3
l

5rl
-r5

l0
:9
2 t
2 l
21
1 ( l
li

t9'7',7
t97lJ
t9'79
r9110
I9l{ l
1982
l9lt3
l9lt4
1985
1986

5rl
l5
.{t
30
2q
2lt
2 l
27
l ( l

5

7 l 6  5  r  l
6 U  l  2  |
5 3 I  l . r -
I  I - 2  I
6 2  3  -  r
2 1 2  2
I  - 1 3
9  l l
2 l
I

t917
l97lt
t919
1980
l9i{ I
l9t{2
l9rJ3
l9l l1
I985
t9lJ6

' l  
o ta l llJT Total 287 l{t 67 51 36 25 l() t2 1 

',l
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birds. as described in this paper, provide
an opportunity for tcsting this assumption,
and theretbre average survival rates were
calculatcd onll '  over periods of t ime where the
survival curve was a straight I ine . indicating a
constant survival rate. Most of the birds in the
s ludy  p , ,pu la l ions  o f  thesc  four  spec ie r  werc
bandcd, although the total nurnbers banded were
not very large. Many wcrc recaptured frequently.
Particularly for birds recerptured one year or more
after their init ial banding, it is rcasonably certain
that subsequent disappearance probably indicated
death .

RESULTS

Golden Whistler

Adults wcrc bandcd in all months of thc ycar,
and juveniles from November unti l 30 June
of the tbllowing year. Of 287 adults banded,
130 (45 .3%)  wcrc  rccaptured  a t  leas t  oncc ,
and {t8 (30.7'l.) were recaptured one or more
years after banding. Of 92 birds banded as
juven i les ,  on ly  e igh t  (8 .7%)  were  recaptured ,
with sevcn (7.6"1,) rccaptured more than one
year after banding: thcsc arc not analyscd
further. Adult Golden Whistlers appeared to
be residcnt, but fcw juvcniles became established
as rcs idcn ts .  duc  c i ther  to  h igh  juven i le  mor ta l i t y
or  d ispcrsa l .

Thc numbcrs of adults banded and those recap-
tured for the last t imc onc or more years after
banding arc shown in Table 1. and from this, the
nun lber  ( ' [  h i rd '  kn , rwn lo  be  a l i ve  onc  or  morc
ycars after tranding was derived; birds last recap-
turcd in. for example. year 9 must have been alive
in ycars l-8 (Table 2). The oldest bird was
banded as an adult male in full plumage (=n61
less than three years old. Disney 1976) on 19 July
1977 and last recaptured on 21 May 1987, 9 years
and l0 months later. Seven birds were recaptured
morc  than n ine  years  a f te r  band ing  (3 .1%) .
In thc first year after banding, about 70 pcr
ccnt of birds either died or dispcrscd, but there-
after survival of adults was very high. Approxi-
mately 10 per ccnt of all birds banded as adults
survived for at least six ycars aftcr banding
(Table 3). The survival curve over the perio.l
I 8 ycars after banding is a more or less
straight l ine (Fig. 1) and mean annual survival
over this period was calculated as 78 per ccnt
(Append ix  l ) .

1 9 3  , , .

r o f

5 0 l

4 0 l
- [

1 o  -

o

287
lt]7
219
269
)1).
221

t'71
131
9l
5IJ

' t
l _

Y E A R S  S I N C E  B A N D I N G

Figufc L Srrrrn, / (u^\' (sutvival sitrct bunling lin udull
(;oklen Whistl(rs buntlcd ar Stnitht llrcok 1977'
1986. The nunhcr at cu(h poittt is the nunber ol
binls bandcd trhich bull havt wrtitttl for thur
ptriod afto bmlitlg.

TABLE 3

Adull  Coldcn Whist lcrs: Minimum cstimalcs of survival irnd
survival rate birsed on al l  birds known to be .t l  r isk and to hrve

survjved lbr each oumbcr ol yc:rrs.

known to Numbcr Numbcr
be al ive banded survivins

Survival Survival
'li, Kl BA iatc *

0
l
2
l
4
5

1
t1

l 0

281
llll
61
5.1

25
l 9
l 2
,7

1
l l

lu0
10 .7
21 .0
20 .  I
l . l .9
1  l . l
LrJ

5 . 2
7 . 5
0

30.7
7A.2
113.tt
11 .1
75.i1
1J6.7'70.1

'scc Appc dix I  lor  ncthod of  cnlcular ior) .
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White-browed Scrub-wren

The White-browed Scrub-wren is a ycar-round
resrdent. Adults were banded in all months of the
year. and juvenilcs from October onwards. Of
2{]8 adults. 169 (58.6,11,) were recaptured at least
once. and 128 (44.4%) wcre recaptured one or
mor (  yc r rs  u f tc r  h rnd ing .  Ot  l2 t  b i rds  banded rs
Juven i le \ .  42  (J1 .7" , , )  surv ived  fo r  a r  leas l  one
year aftcr banding. The oldest bird was bandecl
as an adult maie on 31 May 1971 and last recap_
tured l l years later on u May 1988.

Thc number of adults known to be alive one or
morc years after banding was derived from the
rccapture data and survival after banding calcu_
lated in a similar manner as for the Golclen
Whistler; thcse data are presentcd in a condenscd
form in Table .1. The survival curve for adult
White-browed Scrub-wrens (Fig. 2) shows an
rn i l ia l  s tcep  drop  in  rhc  f i r5 t  yea- r  a t te r  band ing .
lh tn  r r  more  or  less  s r r r igh t  l inc  f rom l -5  year i .

3 0 l '

and J slcepcr_ slope from tr- l0 ycars. For
t n e  p e r l ( ) d  I . 5  y c a r s .  m e a r r  a n n u a l  s u r v i r a l
rate was calculated (from Table 4) as 77 per
ccn t :  Io r  thc  per iod  5- r r  ycars .  numhcrs  o l
h i rds  handed is  louer .  hu t  surv iva l  uar  cc lcu la rcd
as approximately 59 per cent. Thc survival
curvc for birds bandcd as irjveniles is also
shown.in Figure 2. After init iai higher mortalitv
(including dispersal) in the firat year afte;
banding, survival is the same or slightly higher
than for birds banded as adults. As with-the
Golden Whistler, about l0 per cent of all
birds banded survived tbr at lcrist six years aftcr
banding.

White-breasted Robin

White-Breastcd Robins are co-operativc breed-
ers, resident year-round (Brown and Brown 1980).
In the brecding season, females remain within a
small nesting territory, while males forage over a
wider area. [n the non-breeding season. females
and juveniles remain in and around the brceding
area while males range more widely. Adults were
caught in all months of the year. During the
breedrng sea5on.  most  )oung wcre  handed in
lhe  nes l .  wh i le  o thers  were  caughr  as  f le t lged
juveniles.

_ . Of 365 birds caught as adults (including any
birds not identif iablc as juveniles), 216 were
recaptured  a l  leas t  once 159.2" " ) .  and 1 .10
(15.6 ' . )  were  recaptured  one or  more  )ears  a t le r
banding. Of 309 birds first netted as juveniles, 86
(27.8%) survived for at least one year after band-
ing. From recaptures, the oldest bird was a temale
banded on 13 July 1977. classified at that t ime as
free-flying, and last recaptured nine ycars
later on 17 July 1986. Another female, also
classified at the time as free-flying, was banded
on 13 April 1978 and was sti l l  breeding in August
1987 .

The number of adults known to bc alive one or
more years after banding was dcrived from the
recapture data as for the Golden Whistler (Tablc
5). After the init ial drop in the survival curve for
adults (Fig. 3), survival was more or less coostant
for the first six years after banding, and then fell
more rapidly. For the period l 6 ycars after band-
ing, mean survival rate was calculated from Table
5 as 72 per cent. Since the numbcr of birds which

74 . .

o
:  1 0

, i

Figure

- l

r u s

YEARS SINCE BANDING

2. Survival curve (survival since banding for adull
and jur?nile White-brcwed Scrub-wrens bande.l al
Smiths Brook 1977-1986. Tha number at each point
is the number of birds banded which coultl have
survived lor rhat period alter baruling.
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TABLE 4
Adult Whitc'browed Scrub-wrens at Smiths Brook known ro be alive (KTBA).

73

Birds Number known to be alivc aftcri (ycars)
b a n d e d L 2 3 4 5 6 7 8 9 1 0

1 9 ' , 7 ' , 7  s 6  2 9 2 1  1 8  1 2  1 0  8 s 2 1 r
1 9 7 8  3 2  t 6  1 2 9  6 5 3 3 2
1 9 7 9  2 1  8 ' , 7 4 4 4 3 2
1980 30 11 10 '7 s 4 1
r 9 8 l  2 ' 7  L 0  9 8 8 6 1
1 9 8 2  2 0  9  5 , 1  2 1
1983 25 rs 13 9 5
1984 31 t4 14 3
1985 28 15 1
1986 18 I

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

No. banded zaa 288 2'7O 242 211 186 166 139 109 88 56

Survival 100 44.4 31.1 25.6 l9.9 16.1 9.6 9.6 3.7 1.1 1.8
% KTBA

Survival 44.4 '76.8 75.1 77. '7 80.9 59.6 100.0 38.5 29. '7
rate

61 birds were recaptured less than one year after banding but not subsequently.

TABLE 5
Adult White-breasted Robins at Smiths Brook known to be alive (KTBA).

Birds Number known to be alive after: (years)
b a n d e d l 2 3 4 5 6 7 8 9 1 0

t977
1978
1979
1980
1981
1982
1983
1984
1985
1986

78  31  28  23  16  12  11  5  I  1  0
4',7 25 18 l1 8 4 I I
2 8  1 5  1 0 8 8 5 3 2
4 5  l l  8 4 2 1 1
3 1  8  6  4  2  |
2 4 1 1 9 6
3 0  1 2  8 5 r
38 12 6 3
2 2 4
22 1

Total 3 6 5  1 3 0  9 3  6 4  3 7  2 3  1 6 8 1 1 0

No. banded 365 365 343 321 283 253 229 198 153 125 '78

at risk

Survival 100 35.6 27.1 19.9 l3. l  9.1 7.0 ,1.0 0. '7 0.8 0
% KTBA

Survival 35.6 76.1 73.4 65.9 69.5 16.9 5'7.1 1'7.5 -

86 birds were recaptured less than one year after banding but not subsequently
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Thc detailed study of the White-breasted
Robin by RJB and MNB provides data for a
comparison of survival as indicated by retrapping
with that from resighting. A total of 647 ncst-
l ings and juveniles were banded over I I breeding
seirsons from 1976-77 Io 1986-87. Survival
of these birds for the l irst four years after
the breeding season of their hatching, estimated
from retrapping and resighting, wits almost
identical to that estimatcd from the recapture of
birds first captured as juvcniles (Fig. 3). Aftcr
ycar 4, survival based on sightings was highcr.
Two out of 1,1 birds (both males) bandcd in the
1976-77 breeding season wcre sti l l  alive for thc
l9tl7-88 brceding season in their twclfth year. The
oldest known age bird was a male hatched in 1978
ancl sti l l  alive as a breeding malc in November
1988.

Thc brccding malc and female in each group
were known fronr sightings, and thc survival
from one breeding season to thc start of thc
ncx t  ( l  Ju ly )  uas  c r r l cu lu ted  ovcr  n inc  scasons .
1978-1986. Over 161 breeder years. annual
survival of breeding males was 83 per cent
and of breeding females was 73 per cent. Many
of thcsc birds wcrc of unknown agc. For rralcs
and females together, annual survival was 78 per
ccnt, conpared with the survival ratc fbr adults
estimatcd from retraps of 72 per cent. Established
brecdcrs do not in gcncral dispcrse out of thc
study area, which is one explanation for this
higher calculated survival ratc; there is also some
indication that oldcr birds are not easily caught
and may bc undcr-rcprcscntcd among birds
rctrapped.

Red-winged Fairy-wren

Rccl-wingccl Fairy-wrens irre also co-operative
breeders, resident year-round. in groups which
occupy permanent tcrritorics (Rowley et a1.
1988). Thc offspring of the breeding pair
remain in the territory as helpcrs for onc
or more years. Femalcs arc more l ikely to
disperse thirn males, with most dispersal occur-
ring bcforc the start of their third year of
l ife. During the breeding scason, most young
were banded in the nest; some wcrc ncttcd irs
fledglings.

c ( 'u l ( l  ha \e  iu r r i ved  fo r  e igh l  o r  n ine  years  a f tc r
hand ing  $as  grc l te r  than 100.  the  lack  o f  recap-
tures beyond sevcn years after banding is unlikeiy
to be the result of low numbers. Ten per cent of
adults banded survived tbr at least f ive years aftcr
band ing .

For the 309 birds caught as juvcniles, the loss
in the tirst year after banding was higher, but after
that, survival paralleled that of adults (Fig. 3); no
birds first caught and banded as juvcniles were
recapturcd beyond sevcn years after banding.
although 74 banded birds had been bandcd long
enough to bc available for capture.

o  J u v c n i l €  ( R r )

x - - - - -  J u v € n  r .  (  R I +  S )

I i iErrre -1. Jrn,i'.1 cu^,t lsutr"',al \incc bandotg) lin adull
und juvcnilc White-br(asretl Rohnts. Two dures are
slnwn lbr juvenilt surtival. The unl)rokci line is
batiel only on retupturts of bitd\ netred und handed
u! juwntles IRT). 1'h( da'hel line is bn'el on 'ight-
ing unl recupxua oJ ull birds hmded us nesrlings or
jurcniles (RT + S). The nunibo at (a(h poitit is the
nuntbcr of binls bandcd whkh euld haft sutrir?d

Jir rhat ptriotl aJicr hurulirtg.
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TABLE 6

Adul t  Rcd winged Fairy-wrens at  Smiths Brook kno*n to be al ive (KTBA).

Birds
banded I

Number known to be i l l ive af tcf l  (ycars)
2 3 4 5 6 ' , 7 8 9

19',7',7
t97t
t9'79
lgui)
1981
19ti2
t98l
198'1
1985
1986

3 1
22
1 6

100
42
2',7
36
62

26

3 t
22

33
1 u
1 0
l,l

20
1 2
4

l 4
4
2
1

t 1
8

,7

I

3t 2',7
22 20
l 0  7

1 0 6
t i 6

1 0  8
l L  3
3

t 4

I
l ( l
3
I

5

389,1 1 1l2E173406Tolal

Banded :106 406 380 336 2',74 238 211 169 53 3r

Survival
.,I, KTBA

t0{) .12.6 33.7 21t.0 20.8 16.0 12.13 7 .2 3 . 8

Survival 79.I 83. i  7,1.1 76.9 80.0 64.8 86.7 52.8

l0 i1 b i rds werc rccaptured lcss than onc ycar af ler  baoding bt(  not  suhsequent ly.

Of 406 b i rds  banded as  adu l ts .276 (6 l t%, )
were recaptured at least once and 173 (43%)
were recapturcd one or more years after
banding. The oldest bird (a female) was bandcd
on 13 July 1917 and last recaptured on 5 April
1987,9  years  and 9  months  la te r ;  shc  must  havc
lived for at least ten years. At least since
Septembcr 1980. she was the breeding female in
her group.

The number of adults known to be alive one or
more years after banding wirs derived from the
rccapture data in a similar manner as for the
Golden Whistler (Table 6). The survival curve
(Fig. 4). after the init ial drop in the l lrst year after
banding, is morc or less a straight l ine for years
I 8. For this period. mean survival rate derived
from Table 6 was 67 per cent. Ten pcr ccnt of
adults banded survived lor at least 6.-5 years after
band ing .

A total of l9U birds was lirst netted as juveniles.
ol which 57 (29"f,) survived for one year after
banding and 34 (17'l ') for two years. The survival
curyc for these birds shows that after two years
survivit l rate was similar to that of adults. Thc
higher loss between one and two years probably
reflects female dispersal. Including all birds banded
as nestl ings or juveniles, 434 ncstl ings and juveniles
were tranded ovcr scvcn brceding seasons from
1980-81 to 1986-87. Their survival. bascd on retr:rps
and resightings. is shown in Fig.,1i these estimates
of survival are higher (41'1, to one year and 237o
to two years) than thosc bascd only on rctraps,
but the annual suryival rates are similar (as shown
by thc similar slopes of the suryival curves), up
ti l l  f ive years after banding. After this time
numbers at dsk are too low to be sure whether
the disparity between the two curves is due to low
numbers or to diff iculty in rctrapping older birds.
Ten o.rt of 84 young (12%) banded in the 191J0
and 1981 breed ing  seasons werc  s t i l l  a l i vc  in  1987.
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Annual survival of known breeding males
over 169 breeder-years and scven Erecdin{.r
seasons was 8-0 per cent, and for females, 7g pei
cen l . . f r ( rm 182 hrce t le r  ycars .  Fur  the  scxes
(ornb lned.  annu l r l  surv iva l  o f  b reeders  wJ\  g l  pc r
cent, compared with the survival rate estimaied
l rom 1911oO.  r , l  67  per  cenr .  Sr rch  I  d i f le rcnee
cou ld  t r r i se  i l  o lder  b i rds  werc  be ing : ,een bu l  n ( ,1
rsrrapped.

DISCUSSION

Fry (1980) artempted to substantiate the
hypothcsis that birds of the tropics and warm
temperatc regions of the world l ived longer than
did birds of the northern cool temperate iegions,
so much studied by ornithologisti. Some ietrap
data from the Australian Bird Banding Schcme
lupported his argument. For a number <if species.
Fry calculated the percentage of retraps ociurring
i r l  vCar ly  in le rv t r l s  f rum onc  year  onwards ,  and
I r )und th i t t  [o r  rnan l  Au\ t r i l l i i rn  \pec ics .  l0  per
cent of retraps had survived for at least thrcc
years after banding. For Northern Hemisphere
cool temperate passerines, this figure was close to
two years for many specics, with many morc birds
banded. Longevity records also supported the
hypothesis; Fry (1980) found similar numbers of
spccies with recordcd longevity ol grcater than
seven years in Australia, North America and
Europe. although Australia had only about 1 per
ccnt of the number of birds banded. A few years
later. Woinarski (1985) drew a similar conclusion,
bu l  genera l i s i r t ion  was rga in_hampered by  lack  o t
c l l t i t .  L ( )ngev t ty  ( ) l  g rea tc r  thJn  se \en  years  w i ts
rccorded for 15 out of the 43 species of passerine
banded in the long-term New Chums Road pro-
.Ject in the Brindabella Range, ACT (Tidemann
et a1. 1988).

Although considerablc attention is given
to longevity records. survival data are far
more lmportant; they provide an estimate of
the lcngth of l i te for all individuals rather
than just exceptionally long-lived ones. An
intensive banding study. following the same
birds in the same area over many years,
can provide a measure of survival. Even so,
a true picture of survival comes only from
lblkrwing a large number of known-age individuals,
prcferably banded as nestl ings or juveniles, so
that suryival and mortality at different ages can
oe seen.
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YEARS SINCE BANDING

SurLiwl cune (survival sin( bunding) for adutl
antl juvenile Red wingetl Fairy trrots. Two.urves
ure shown Jot jkwnilc sutriral. Th( unblokt linc
is hased onlr an re(apturcs ol biftL nltcLl und
ba ded as juv?nil$ (RT). The dashel linc is hasfd
on sighti'ig and rccdprure ()J ull birls bindad as
nc: ; t l ings ot  juv?ni les lLT + S).  Th? nunbar ut  cdt l l
point is tle nuntber of birtls bantletl which could
h6r? tutrivd lbr thut poiol .4to banding.

TABLE 7

Summary of survival and longevity for four species.

Survival
ra lc Longest  l0%
(%) intcrval*  surv ival l

Golden Whist ler
While-browed Scrub wren
White-breasted Robin
Rcd winged Fairy-wrcn

6

5

7E
11
72
l,'/

9 y  1 0 m
l ( l  y

9 y  9 m

'Lorrgcsl interval between datc of l l rst and last capturc in
years and murths.
iTirne to which l01o of hirds survived in ye.rrs.
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In this study. we report data for four species of
small passcrincs studied in thc same area for morc
than ten years, which shows that many birds do
indccd live a long timc (Table 7). For all four
species, the nraximum interval between first and
last captures was over nine years, giving a longev-
ity of ovcr ten yeirrs. This was not something
attaincd by only a very occasional exccption. For
the Whitc-breasted Robin, 10 per cent of birds
banded survived to at least f ive years, and for thc
othcr spccics, to six years after banding. The
survival ratcs calculatcd for thr: tbur spccics arc
high, wcll abovc thosc rcportcd for many EuIo-
pean passerines (Lack 195.1; Dobson 1987).
Similar high survival has been found in studies of
othcr spccics (McFarland and Ford 1987;
Robertson and Woodall 1987: Nicholls and
Woinarski 1988). and Ford (1985) rcrnarked on
the high survival of spccics studicd to that date.
More detailed comparisons of survival and rcpro-
ductive rates in Australian and northcrn
temperate passerines have been madc by Rowlcy
and Russcll ( in prcss). Rcasons suggested [or high
survival in Australia include relatively mild
wintcrs and the low incidence of long distancc
migration in passcrincs.

Comparisons of survival cstimatcd from retraps
only and from retrapping plus rcsighting for the
Whitc-trrcastcd Robin and the Red-winged Fairy-
wrcn gavc similar survival rates, but suggested
that inclusion of rcsightings gave a higher
cstimate of the percentage of birds surviving at
cach agc. Similar comparisons for Black-capped
Chickadees Purus atricapil lus in Missouri, United
States, gave the same result (Elder and Zimmer-
man 1983) .

Survival cstimates based on all birds netted and
banded as adults include birds of unknown agc,
and thus are only valid if survival does not changc
with age. For three species. enough birds were
banded as juveniles lor us to plot survival curves
for birds of known age. The survival curves for
birds of known and unknown age are parallel for
ycars l 5 for White-browed Scrub-wrens and
Rcd-winged Fairy-wrens and l-7 for Whitc-
brcastcd Robins, indicating similar survival rates.
Aftcr that wc cannot yct bc surc what happens.
All three show an increase in mortality rate in
birds of unknown age, six or seven years alter
banding, but not cnough known-age birds have
bccn followcd to tlre end of their l i fe to know if

thcre is an increase in mortality with age. Esti-
mates of survival from a sample of birds of
unknown status cannot distinguish bctwccn death
or dispcrsal, so thc cstimatcs of survival arc in
general minimum estimates. Once a bird becomes
established in a territory as a breeding bird, its
disappearance almost always means dcath. For
the White-breasted Robin and the Red-winged
Fairy-wren, the status of birds as breeders was
known, irnd thc survival rates calculated for
breeders should be a better cstimatc of truc
survival. Survival ol brecding adults was more
than 70 per cent for males and fcnralcs of both
species, which givcs risc to calculated maximum
longevity of greater than l0 ycars. as observed in
the field.

That thc pattcrns of suryival shown by these
four species of passcrine l iving in the sarnc high
rainfall, rclatively stable forest habitat are so
similar is not sufficicnt to answer the question of
whether thcre are real difTerences betwccn thc
biology of Australian species and those of north
tcmperate areas. Although the studies reported
here and by othcrs (Robertson and Woodall 1987;
McFarland and Ford 1987) arc bcginning to pro-
vide some support for the idea. many more long-
term intensive banding studies in a variety of
habitats are nccdcd.
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APPENDIX I

Thc ncthod used to calculate a wcighted ntean
morlality rate for part of the survival curvc is fully
exp la incd  by  Caugh lcv  (1977.  p .104) .  F 'o r
cxample .  in  thc  te rmino logy  used in  th is  paper .
the wcightcd mean per ccnt annual mortality
calculated tbr years I 7 for the Goldcn Whistler
AS

100  x
' ' '  K T R \  l l r  .  r  "  K  I B n  r \ r  i i

' 1 , K I B A ( y r  I  )  +  ' l i ,  K T B A  ( y r  2 )  .  .  .  ' L  K T B A  ( y r  7 )

= 100 x r:i1 (lrom l'.rblc 3)

Per  cent  annua l  surv iva l  i s  l (X)  21 .1 : '78 .3 .

Th is  i s  c i lu iva lcn t  to  the  mean su lv lva l  la te
calculatcd in Method 3 of Nicholls and Woinarski
( 1988). except that it covers only thc straight l inc
part of the survival curve for which survival ratc
is constant. and does not includc in thc avcragc
thc pcriod of highcr mortality in the first year
after banding. part of which is probably duc to
d ispersa l .  Caugh ley  (1977)  uses  s tandard  L i fc
Table terminology. so that 91,KTBA is ccluivalcnt
to  h is  l .  and  per  cent  annua l  mor ta l i t y  i s  q .

REVIEW

Australian Cockatoos: Experiences in the Field and Aviary. S.
Sindcl  and R I -Jnn.  l9u(. ) .  Singi l  Prc\s.  Sydnc).   ust i r l ia .
15:  pf .  $Al i ) .e5.

Thrs is  thc second of  r  p lanncd ser ics of  s i ) i  books covcr ing
thr  Auslr r l i rn Psi t t rc i formes. \ \h ich document the ruthors '
pcr \onal  r \pcncnccs in l ic l ( l  rnd avi l ry  ihc l i rs t  o l  ihcsc,
'Austrr l i rn Lor ikccts (scc a 'orc11,r  11:  l12).  has hccomc t '
s tanLl i l rd rct i ' rencc ior  rv icul tur is ts.  and I  h l rvc l i l t le  doubl
thrr  th is book lv i l l  rchie le thc same slatus.  Both aurhors arc
hi{h lv reSirrded in thc i l r icul lufc f ie ld of  orni thok)gy.  hut  sadly
Robcn Lvnn did nor l i re to see puhl icat ion of  th is book rnd
appreciLr lc  thc impact  i t  wi l l  havc on thc aviculrurc.  rnd
possib ly conservat ion.  o l  Austra l ian cockaloos.

' I 'hc 
ptc l inr inrr_,-  chapters c l iscuss thc housing,  d iets.

ma agc rcnt  and discascs of  Austra l ian cockrtoos in thc
i r ! i iL i !  , i i tuut ion The chirptr r  on diseLrscs was wr i t lcn by ihc
cnl incnl  avi rn vctcr inar ian Jumcs Ci l l .  Each ol  !ho l3
Austml ian cockatoos is  dcal(  $ i lh in a scparatc chapter in
! \ 'h i th surh nrr t lcrs rs c l lss i l ical ion.  ear l icst  rcports.  rangc.
hrhi r r t .  hrreding in thc $i ld.  aviculrural  h is lor t" .  sexing.

display.  ncst ing rcquirerncnls aor l  aviary l l rutat io l rs i r rc drscusscd.
The authors a lso dcscr ibr  lhc i r  m()st  mclnorahle pcr \onal
cxpcr icnccs $i lh each spccics in thci r  nr tu i r l  habi t . r ts .  Thc
specics Lrccounts inc ludc dis(r ibul io t rp\  rnd numerou\
colour pholograths lvhich i l lustr r te mr lurc l ) i rds.  dcvclopi  g
nc\ t l ings.  rn( l  somc lnulr ( ion\ .

Mrny spccics of  Auslra l ian cockat{D hIVc sul lcrcd dccl inc\
in thc wi1d.  pr imar i ly  f rom loss of  habi ta l  and,  in somc cascs.
i l lcgr l  t rapping for  the pet  i r i r ( l  l r . |de and i tv icul lurc.  Thc ruthors
hlvc (lonc r lln)st con]nrendahlc iob in documenling lhe require-
mcnts lor  capt ivc propagat io l l  of  these hi rds.  This hopcful ly
wi l l  in \p i rc ' rv icul tur is ts rnd rNul l  in  i tn lmprovcment rD
succcsslu l  crp l ivc bfccding.  rnd pcrhaps rcducc thc dcmand
fof  wi ld l rapped t ) i rds.  fhc \ \cal th of  informat i ( t r  prcscn(cd
in th is book s i l l  bc of  in lercsl  and v.r luc to rnyoDc scckrng lo
lcarn morc of  the bi ( ) logy ol  Austra l ian cockaloos.

Unlorruoalc l ) .  th is is  a l imrted ploducl ion book $hich is
not  . rvr i lablc throrrgh rcrai l  hookshops.  Copics ht lvc bccn
distr iburcd to the largef  avicul tural  socic l ics tbr  salc io
mc bers.  but  copics nla)  bc purchascd by m.r i l  ordcr  l ronr
Canley Hcighls Vclcr inary Cl in ic.  Shop 6.  I I ldcn Slrect .
( l . rn ley f le ighls.  \SW I166.
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