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SEDENTARINESS AND SURVIVAL OF
WHITE-BROWED SCRUB-WRENS IN THE BRINDABELLA RANGE.

AUSTRALIAN CAPITAL TERRITORY

S. .T.  WILSON

56 I lrrr ington ( ' i rcui l .  Kirnrbirh. AC I 1902

Il t t ,r ivct l  . l l  Aueu . J99.1

White browed Scrub-wrens have been banded at New Chums Boad n the Brindabella Ranoe.
Austral ian Captal Terr i tory since 1961, as part ol a arger brd,bandng study. AdLrtt  Whrle brow;d
Scrub-wrens were sedenlary, and during the perod 1961-82 their mean annual survival rate was 65
per cent. This compares wilh an annual survival of 77 per cent for adult White-browed Scrub-!!rens
n south-west Western Austral ia.

INTRODUCTION

A banding study of truslt birds in thc Brinda-
bc l la  Rangc.  Aus t ra l i rn  C lup i ta l  Ter r i to ry .  was
cor r r rncnccc i  in  Apr i l  1961 in  con junc t ion  w i th  a
visuirl survcy (Lamn ancl Wilson 19(16). While thc
v isua l  obscrva t io t rs  rvc rc  d iscont inucc l  in  1963,  thc
band ing  wr r rk  cont inucd on  a  rcgu la r  bas is  un t i l
l 9 f i2  (Horey  and Wi lson  1971:  T idemann c t  a / .
l9lif i). This l-r:rpcr examincs the scdentary nilture
an(l survival of Whitc-browcd Scrub-wrcns
Seriutnis lronttl is. a comInon inhabitant ol the
s tuc lv  a rea .

STUDY SITE AND METHODS
Bir( l \  $cfc errcd ar  Ne$ Chums Rord in thc tsf i  d t )c a

Rangc (15' : l 'S.  1.1S"50 8)  I i ) f  I  c tc\cr ipt i (D ot  rhc studl  , r rca
s c c  L a n r n r  l n d  W i l s o n  ( 1 9 6 6 )

In Oclober I96l  cach s i lc  a l  \ rh ich a ncl  $as ercclcd $, l ts
givcn r  | lu lnbcr und I f t ' In thcn on lhe rrunt l )cr  o i  thc ncr  s i rc
wrs fcrord.d n)r  crch l ) i  rh i t  $as c l r rh( .  Thc tocl r ions ol
thc\c \ i lcs r fe \h(^rn in Figure I

ID c i i lculat ing thc c\ l i |n i l lcs o l  surv ival  in rh is pafcr  only
birds rcc l l lurcd at  lc i t \ (  oDCe i  lhc vcars lo lk) lv int  brnding
arc uscd 

- lhc 
assumprion i \  nadc rh i t  l l l  kxscs in rh is gr 'or4r

l r rc bI  mor lu l i ty  l l lonc.  howcvcr.  f tc lo ls such s cnl igr l t ion.
brncl  loss.  and nct  shlncss ln i r r  a lso bc rcsponsiblc l i ) r  thc
dis:rppcr l tncc of  sonlc b i rd\ .  

' l  
hercf( r rc the cst imi t tcs of

\urv iv i l l  arc I  mini lnunr l isurc.

Thc mclhod ol  anal_,-s is is  bascd on Lack (1951) lnd is
s in i lar  1o th i r t  u\cd b!  o lher luthors.  c !  L loehm (1971) and
M o f f i s  ( 1 9 7 5 )

RESULTS

Dur ing  the  21  ycars  up  to  30  June 1982.  2  (XX)
White-browccl Scrub-wrcns were bandcd of which
,1,1.1 wcre known to be alive in thc banding ycar
following thc original handling. Thc rumber of
new birds banded each year (from I Jul)' ro the
tollowing 3{) Junc) variecl 1l.om a mininrum of -56
in 1968/69 to a maxinrum of 21).1 in 1973/7.1 (Tabtc
l )

Adult plumagc is acquired in atrout lbul to l ivc
months at Ncu,C-'hunrs Roaci (sce also Rogers cl
a.l. (1986) who indicatc thar in the populations
thcy  exarn ined,  immaturc  b i rds  acqu i ie  iu l l  adu l t
p lunage by  s ix  to  n inc  months) .  In  cont ras t  to  the
adu l t  b i rds  w i th  te r r i to r ies .  thc  younger  b i rds
u,cre highly nrobile.
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TABLE I
Crlcuhl ion of  surv ival  r i t les.  Nul l1L)cf  o l  l ) i rL ls surv iv ing according 1()  b lnding ycaf

Yc:rr  Nunbcf
Bandc( l  Bandcd 6:/3 63/.1 6.r/5 6st(r 66t't 61/8 ur,, nrn, ,il,1"'ro,ii"?!)i'i5, ,.,, jst6 j(.\t1 7.//f 7s/e 7el) lto/r ul/2

2 1 1l 1  l 0
'1 3
7 5
7 l

1 5  5
t 3

59 '16 l1
2 0  l l

t '7 . l  3  3 2 1
3 2 l l
5 3 2 2 2
I t 5 1 1 3

1 1  3  4  1
22  t 1  t 2  6

51  36  20
26  15

2 l

l 9
1

l 96 l / a r2  126
1962/61 93
1963/(,.1 t:ll
196165 100
1965/66 ul
tth6t61 6ti
1967/6ii 73
1968/69 56
tt]69t'70 ll9
t9'70t7t 9.1
t9 ' 71 /7  r0 l
t972t13 17
1973t11 101
t\)11t15 106
tt)75t16 slt
t976t',71 19
t917t',78 (n)
1973/79 6lt
1979/8{) t)t)
I9l{0/lJ l 7it
l 9 i i l / 32  1 l
To r i r l  : 000

I

3 2 1
1 l l

6 2

1 . 1
u 7

t-r 7
I 9

t l l l l
2 2 2 2 1

6  6 , 1  . l  2
l r 6 . 1  3
E - s 4 3 3
t ) t 1 1 2

l . l  l 0  1 l : r
, r , r  t 5  l l  1 l

26 t2 l l
1 9  9

l 6 ] I

9 6
1 2  1

t 2

Toral  numbcr of  59 (n)  59

Total  nuntbcr ( ) l  -16 .12 17
rhcsc bi rds present

Annual  surv ival  ( " i  )  78 6.1 6l

\urv i la l  :  59.1/913 :  0.651 (65' i . )

lll .17 :19 .1-'t -18 ii7 90 70 5l ti I 75

l2 16 29 26 16 6.1 ,19 37 l0 .19 .ll

U4 55 71 61 75 7,1 5.1 5l 7lJ 61 55 ar7

T o l a l  : 9 1 3

Total : 59'1

fr igure l .  Ncrr '  ( ' l runs Roul lhoring th? loturton of tht nct

Tidcrnirnn €I c/. (lglJ{t) noted that birds were
banded at scvcral othcr lOcations in the Brinda-
bclla Range. Thirteen White-browed Scrub-wre ns
were retrapped at locations diffcrcnt to thosc
whcrc thcy were banded. Seven of these were
banded as juveniles and it is suspcctcd thr: other
six wcrc also youn€! birds. Eight wcrc rctrappcd
only once at the new location, two were retrapped
twice, one three times. one four times and one six
tines. suggesting that the latter birds succeeded
in establishing territories art the Dew sites. Tlre
rlovcmcuts of thcse birds wcrc only of a few kilo-
metres itnd the ditTerence in alt itude was a
max imun o f  about  300 m (T idemann c l  a1 .  1988) .
Onc bird (020 89249) bandcd on 17 April 1965
by M. Murn at Glendale Crossing on a tributary
of the Murrumbidgee River, was retrapped by
Wilson 21 days later and 31 km downstream at
Pine Island beside the Murrumbidgee River.
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TABLE 2
I )utes on $hich lwo long' l ived bi  s  wcrc b i lndcd and rcrrappccl

67

Band No 02(l l7.1l l
Recordcd as Nct numbcr

B r n d  N o . 0 2 ( f  : l : l l 0 l

Dalc Rccordcd as Nel  numb€r

l 9 /  l ( t 6 l
2l l2Krl
lfi/7/61
I l/E/lr5
I l /9/65
t.1/ I  l /65
)l t2h6
1 l/JK)
1t2t61
llt)t67
lll1 1 /69
l0/r/70
1t7t1t)
l /  t0/70
5/5/7i
2119t',/5
t ii/ 10/75
23t3t76

Adu l r
Adult
A/M-
A/NI
A/M
A/M
A/M
A/M
A/M
A/M
A/M
A/]\,I
A/M
A/M
A/N,I
A/M
A/N,f

1kl62
lr i /10/62
2(yl163
5/5/6.I
Et2t65
t6t9t10
1t8t'7 |
t 3 /1 |11
7/6t15

Adull
Adull

A/F

A/F
A/F

;
t 3
i l
l 3
l 0

l 3A
l 3
l 3
t l
l - l

t 3 A
t 3
l 3
l 3
l l

2 l
22
2 l
2 l
22

' = A d u l t  M a l c  * ' : A d u l t  F e  n l a l c

Although this bircl was banded as an 'adult ' i ts
exact age was unknown and the assumption is that
it was a young bird. Recordcd movemcnts of
this distance bv White-browed Scrub-wrens are
unusua l .

Sadctttorirta.ss

The banding and rctrapping details of two long-
livcd and scdentary birds are shown in Tablc 2.
Thc known life ol lt2(127 422 was 14 years, 4
months and :l days. and that of 020-33101 was 13
years ancl 3 days. These are the periods bctween
first and last handling the actual l i fc spans
would have becn longer.

Thc five nets in which 02(I-27422 was caught
(Tablc 2) werc placed on the roadside on a
hair-pin bend around a deep, densely vegetated
g.ully with a sntall creek flowing 

-thro-ugh 
it

(Fig. l). In a direct l ine the greatest disiance
betwecn thc nets was about 70 m frorl net l0
to net l3A. The bird was caught 15 times in
11.5  years  a f tc r  the  ne t  s i tes  were  numbered,  a l l
w i th in  tha t  smal l  a rea ,  and on  l2  o f  these t imes
i t  was  in  ne t  13  or  13A.  The two ne ts  in  wh ich
020 33 l0I was caught six t imes ovcr I 1 years wcrc
locatcd about 30 m apart at the cnd of the nct
run.

Anothcr adult nalc 02(I-27168 was banded on
6 January 1962 ancl retrapped 2-5 times, the last
bcing on 9 October l971. Its 18 rctraps in nunrbercd
net  s i tes  wcrc :  l l  t imes in  nc t  9 ;  f i ve  in  ne t  8 ;
once in  nc t  7 ;  and once in  nc t  5 ;  a l l  w i th in  75  m
of each other. It seented to have movecl its territory
slightly to tl lc north as thc early retraps wcrc
mostly in net 9 and thc later ones in nct 8.

While the three birds quoted are thc longest
l ived male and female. and the bird mosr frequently
retrappcd, the examples arc typical of all birds
which werc fiequently retrappcd and suggest the
sedentary naturc of the adult birds which manage
to gain territories.

Survival

Scvcral authors have published details of the
survival rates ol vari0us Australian passerines
based on bird-banding data e.g. Boehm (1974,
1977, 1978, 1982). Morris (1975), McFarland and
Ford (1987,). Farrcll and Hardy (1993),
Robertson and Woodall (1987) and Nicholls and
Woinarski (1990). Other authors have published
details of the survival rates of groups of passerines
e.g. Fry (1980). Brown er al. (1990) and Yom Tov
et al. (1992). Many of these have been summarized
by Rowley and Russell (1991).
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The
bandecl
one or
Table 3.

DISCUSSION

The causes of thc variation between vears in
the number of White-browed Scrub-wrens
banded were not obvious but thcrc were many
possible contributing causes such as fluctuations
in rainfall. heavy persistent snowfalls in some
winters and a bushfire which burnt out more
than half of the net sitcs on 21 Decembcr 19'72.
There were zrlscl droughts lasting at least two
years and similar periods of above average
rainfa l l .

TABLE 3

The number of  indiv iduals f rom the bandcd populat ion known
to t re a l ive (KTBA) each year af ter  banding.

during a period of at least six years). Thc estirnate
of average, -annual survivai provicled hy this
method is 6-5 per cent. Table I also shows the
annual survival from year to year. This varies
from .53 per cent (1911112 to 1972173) ro g4 per
cent (1964/65 to 196-5/66).

percentagcs of birds from thc total
population known to be alive (KTBA)
more years after banding arc given in

I  0 0 0

YEARS AFTER BANDING

Figure 2. Srrruirrl/ turt e .lor White-bron'ed S<'rub-n'rens know'tr
to be ulive ut lt'ust one yeur after burding: (A) ordinurv scule:
( [] I logurithntic stule.

The numbcrs of  b i rds banded each year  and
the numbers of these known to be alive in sub-
sequent Vears are given in Table l. The age of
these birds at banding was unknown. but by the
subscquent vear they would have been in adult
plurnage, therefore all survival f igures are of birds
in adult plumage. Survival curves preparcd from
these clata on (a) an ordinary scale, and (b) a
logarithmic scale indicate a fairly constant
surv iva l  rate (F ig.  2) .

Table I shows the survival of the population of
bandcd birds from one year to thc next. Some
birds arc not rctrapped for several years, for
example 020-33 101 which was not retrapped for
ar period of 5.6 years (Table 2). To ensure all birds
were given a good chance of being retrapped,
only data from birds banded up to l9'75176 were
uscd (bccause the study finished in 198U82 this
gave each bird the opportunity to be retrapped

Ycars af tcr
banding KTBA

Total  banded
populat ion
possib lc lbr
agc group 'X, KTBA

I
2
3
.+
5
6
7
5

It)
l l

1 2
l 3
l 4
l-5
t 6
l 7
l 8
l 9
20

929
u5 I
752
6tt'+
621
<  1 <

157
3-51
14'7
070
969
tt7.5'726

670
597
529
417
311
219
126

.1.1.1

260
156
9 l
6 l
3tt
29
l 8
l.l
l l
5
3
2
1

2 3 . 0 I
1,1.05
8 . 9
) . 4

3 . 7 6
l . )

1 . 9 9
1 .33
1 .22
1 .02

. J 1 .

.-1+

.213

. 1 5
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That l -18-5 birt ls wcrc bandccl but not rctrappcd
in  r rn i -  o f  thc  ycars  fo l low ing  the i r  band ing .  i s
rclrt l i lv cxplaincd as thc majoritv of thesc rvcrc
b i l c ls  i r  juvcn i l c  p lumugc or  ncu , lv  acqu i red  adu l t
p lumi rgc .

-l 'hc 
survival o1 adult White-browecl Scrub-

*,rcns in this stucly is probablv aiclccl by thcir
scdent r r !  l i f c  s ty le  in  sml l l  t c r r i to r ies  wh ich
prov i i l c  thcm wi th  adcquate  lbod.  shc l tc r  and
ncs t  s i t cs .  For  cxamplc .  dur ing  the  l4  vears  tha l
r r r l t t l t  | l t . r le  { l ]  lTJ l r  (T ; r l ' l r '  - )  $ i r .  en i , , r rn t , . r ' . . .1
in  th is  s tudv  hc  appears  to  havc  l i ved  in  a  dense ly
vcgctatcd gull_"-. rnoving u'ithil a u'ell-t lcfinccl
tcrritorv l ind ncvcr venturing morc than a fc$,
nrc t rcs  f lonr  t l r c  g rounc l  in  l tn  a rea  v i r tua l l y  u ' i th -
ou t  p redators .  Thc  Brown C ioshawk At t ip i ta r
/rr.rclalrrs irncl thc Pied Currawong .ttrrTr,rrr
g lu t  u l i r tu  wcre  the  on lv  av ian  predators  rccordcd
durirUl thc stuclv u,hich cor.rlcl pose a thrcat and
thc vcgctation in thc tully u,as probatrlv too dcnsc
l , r t  t l r , . n t  l , r  l l r  t l t r i ' L i l l r  r r t  t h c  h t i p h t .  i r r l l r l ' i r r J
trY thc Whitc-brorved Scrub-wrer,.

Bv contrlst. as thcv move about in scarcl] ol a
tc r r i lo rv  in  wh ich  to  se t t le .  n tany  young b i rds  a rc
probablv takcn bv prcclators or bccomc victims ol'
thc  scvcrc  mounta in  c l imatc .

Thc  d i l ta  used to  ca lcu la tc  avcragc  annua l
survival in this and sirnilar i lnalyscs have two
major  dc l i c icnc ics :  i )  the  agcs  o f  the  b i rds  a t
banc l ing  arc  no t  knou 'n ;  anc l  i i )  thc  ca lcu la t ions
finish u,hcn the birt ls arc last retrrppcd. Wc know
that thc birds werc alive betrveen thc tine thev
ut  r , .  l r l r r r r I r l  : rn r l  t l te  t in tc  lhc \  \ \e rc  l l r . l  re t r l rPpe i .
bu t  wh l t  i s  no t  known is  how long they  had becn
alivc bcfolc thcv were bandetl and how much
Iongcr  the l ' l i vcd  a f te r  thcv  wcre  las t  re t rapped.
Ana lys is  o f  th is  typc  ( )1  da ta  inev i tab ly  p roduccs
an undcrcs t in )a te  o f  avcrage annua l  surv iva l .

Brorvn ct a/. (l99ll) studied the survival of
White-browcd Scrub-rvrcns in Karri f i)rest at
Srrith's Brook in thc south-wcst of Western Aust-
ra l i r .  In  thc  l i r s t  f i ve  ycars  o f  the i r  s tudy .  annua l
survivirl u,as 77 pcr ccnt fbr adult bircli which is
subs tan t ia l l \ ,  d i l f c lcn t  f rom the  65  per  cent
calculirled for aclult birds in this study.

T t '  ( n \ u l (  t l r l r t  t h i s  c ( , m n i r r i { . r n  u a \  l n l
inllucncccl by cliffcrcnt ntetheds of analyscs. thc
dilta fronl l 'ablc.1 of Brown ct ri l . u,ere rc-
analyscd acct>rding to the nlethod uscd in Table I
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of this paper. To allorv all birds capturcd to havc
a good chancc o[ bcing rccapturcd (as in the New
Chums Road analysis). onlv the first l ivc ycirrs
alata wcrc includcd. Thc rcsult was an cstimatc of
annual survival of 7ii per cent for the first f ive
ycars, rvhich is sirri iar to that calculatccl by them.
Thc data lrorn Tablc I o[ this papcr wcrc then
analyscd according to thc method used try Brown
ct al. Thc rcsult u,as an cstimatc of annual survival
o f  6 .1  pcr  ccn t .  wh ich  is  s i rn i la r  to  tha t  a l readv
eu l ru l r i ted  i r r  th rs  p r rper .  Thc . , .  hgu lc .  shou th r i t
the diffclcncc bctwccn the estimatcd annual
survivll rntcs at thcsc two places is not the result
of thc usc of different rncthods of analvsis.

It should i)c noted. howcvcr. that Brown c/ 11.
calculirtcd survir,;rl trased on tl lc i lctult l age of the
birci in 1'ears from thc tirnc of banding. In this
papcr thc agc of the bird is calculated on its
survival from onc tranding year ( I . luly to 3t) June)
to  thc  ncx t .  Thc  use  o f  th is  mct l tod  nrcans  tha t  a
number ol bircis woulcl bc shown as being one
ycar  o lder  than thcy  ac tua l l y  a rc .  c .g .  a  b i rd
bandccl on l5 May and rccitptured on tlte ncxt l-5
August would trc classed as bcing 1r11e ye11 el6
whcrcas in fact the elapscd tinre is only thrcc
months. Thcrcfore the usc of bancling vears in
calculating survival would result in the cstimate
o f  a  s l igh t lv  h ighcr  surv iva l  hgurc  than wou ld  bc
calculatcd by using actual years ehpsccl.

It is tcmpting. thcrcfbrc. to say that Whire-
I ' r ' o $ c r l  S c r u l ' - w r r ' n s  i n  t h .  K : r r r i  l i i r e s t : , r l  i r r r r t h -
wcstcrn Australizi survivc better t lran thosc in the
wct sclerophvll lbrcst of the Brindabella Rangel
althouqh this is possiblc. the difTercncc may also
be thc  rcsu l t  o f  d i f le rcn t  sampl ing  tcchn iques .  A t
Ncw Chunrs Roild. the aim was to nake monthly
visits to the area and usc 2l nets (a total length
ol 2-53 m) at 20 fixed sites. On sone visits up to
a further l0 l ixcd sites were nettcd with up to an
add i t iona l  113 m o f  mis t -ne ts .  

' I ' hc  
s i tes  werc

siturted along thc edge of about 2 km of road
(scc  F ig .  I ) .  A t  Smi th 's  Brook .  an  avcragc  o f71
visits $,ere madc cach year and l(X) 125 m ol nlist-
nets werc usccl at 18 l ixcd sitcs (Brown et a1.
1990). It is possible that t lrcsc two differcnt
sanrpling rcginrcs ntay have had an effect on thc
chanccs of birds bcing rccaptured. so influcncing
thc survival l igurcs.

TIlc chances of birds being recapturcd rrlzry also
have bccn inllucnced by the cliffcrcnt habitats in
which the studics trxrk placc. The study by Brou'n
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f inal ly .  I  u ish to thank l )avid Purchrsc for  h is hclp
and cncouragemcnt ovcr r t ranv re i i rs .  rnd for  h is assisr . rnce
with thc prcparal ioD ol  th is pafcr .  Robert  Mlgrarh.  lan
Ro$lcy.  Eleanor Rus\c l l .  lnd Sonia Tidcmarn rc.rd thc
manuscr ip l  and Inade many hclpfu l  sug8est io lx.  as did lwo
rnonymous rct t rccs whosc coInmcnts { rca1l !  improvccl  rhe
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er ri1. at Smith's Brook was in 72 ha of a 98 ha
forest rcscrve which is surroundcd by falmland,
n los t  o f  wh ich  is  pas turc  ( i .e .  the  s tudy  area  was
an ' island' of suitable habitat from which the
dispcrsal of birds was probatrly restrictcd). On the
other hand New Chums Road is surrounded by
manv k i lone t res  o f  su i tab le  hab i ta t  wh ich  a l lows
easy dispcrsal. Thereforc. it is possible thcrc was
grcater mobil ity among the birds at New Chums
Road than at Smith s Brook although at both
sitcs the movcntcnt of adult birds (which is the
age group being analyscd) would be restricted bv
l (  r r i t ( ' r i i r l  hchr iv i , 'u r .  Bec l ruse  the  r rn : r l1s . . r  in
both strLdies wcrc bzrscd on the recapture of l ivc
banclcd birds. birds which wcre not recaptured
would bc classed as having dicd - cvcn if thc
rcason for them not bcing recaptured was
thev had movcd to areas not being sampled
by mist-nets. In a territorial spccics l ikc thc
White-browed Scrub-wrcn this movement need
only be a [c$, mctrcs to place a bird out of
thc rcach of a mist-net. A failure to recapture
thcsc birds would reduce the mcan avcragc
annual survival calculated for all birds in the
popu la t ron .

White-browed Scrub-wrcns havc bccn bandcd
and recaptured in long-term studies of bird
popu la t ions  in  a  number  o f  s i tes  in  Aus t ra l ia .
Undoubtedly the sampling methods used vary
from study to study and thercfore thc anllyscs ol
survival data for White-browed Scrub-wrens from
thcsc  s tud ics  may hc lp  to  c luc ida tc  thc  cx tcn t  to
which sampling mcthods nlay or may not influence
surv iv l l  e  s t imates .
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pnr jcct  r l  Ne\r  Chuns Road was a rcf i larkable one.
chie l ly  in rhrr  i l  r r . i  carr icd on $i th r  regular  progrrmme l i t
l l  ycrrs L,y r  largc rn( l  ( lcdicr tcd group ot  rmatcur
orni lhologr\1\  In thc c i r ly  d i rys man_v local  orni thologis ls
hclped thc wi lson t lmi ly  u i th thc bal ld ing.  when educat ionxl
cornmitmcnt\  took Brcndan and later  Denis Wi lson away t iom
Canberr i t .  S.  J.  Wi lson \ \as assis lcd by a numbcr of  h igh
school  lads.  e ighl  of  whun wc l  on to make c.r fccrs in
zoology.  In to lx l  rhc numbcr of  pcoplc who assisted wl ls  hrgc
ind i l  \ loold bc invid ious to mcnt ion naores for  fear thr l  somc
impor lanl  contr ibulors would bc omi l ted.  Dur ing lhe 21 ycars
lhcrc rvcrc i ln  avcragc of  15 v is i ts  to the s i te e ch ycar.  on
each of  which abour s ix pcoplc wcre presen(.  Thanks 1()  a l l
who wcre involved.  Auslra l ian orni lhologl  has bcoel i led f run

Tht bands usc(l in lhi\ snrly werc providcd by thc Australian
Bird-Banding Schernc dur ing thc pcr iod i !  wa\  administcrcd
b! ,  thc CSIRO Div is ion of  Wi ld l i fe and [cology.


