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In weslern New South Wales, the relative abundance of both diurnal birds of prey and house mice
was monilored at frequent inlervals over a three year period. The abundance of mouse-eating raptors
was positively correlated wilh lhat of house mice, and ihese birds appeared lo be responding to
changes in mouse abundance_ This suggesls that the role of birds of prey should be considered in'ulure.onlro shalegtes lor rooe' ' ] t  pests.

INTRODUCTION

Recently. it has been dcmonstrated tl lat raptors
(birds of prey) arc able to rcgulate house mousc
(Mus domesticus) populations in rural Australia,
itt leirst when mousc numbers arc low to moderate
(Sinclair cr a1 1990; Kay et ql 1994). As part of an
invcstigation of the biology, ecology and control
of house mice in and around irrigated summcr
crops in westcrn Ncw South Wales. we undertook
it thrce year l ive-trapping survey of housc mice in
a variety of habitats associatcd with this agri-
cultural systcm. To gain a ntorc complete undcr-
standing of this ecosystem. changes in the relative
abundance of diurnal birds of prey were also
included as part of thc study. Because of increasing
concerns rcgarding the usc of rodenticides in
agriculture, it is becoming increasingly important
to examine, and where possible enhance, the
potential of 'natural' control agents for pest
speclcs.

This paper presents data on changes in the
relative abundance of diurnal raptors along a
permanent riparian transect situated in the center
of this irrigated cropping system, and compares
these to changes in mouse abundance for those
raptor species whose dict includes house mice.
Wc also compare the abundance of diurnal
raptors along part of the route travelled to the
mouse survey sites which included litt lc (rcduced)
irrigated summer crop landuse with that lound
for the riparian transect.

STUDY AREA AND METHODS
Thc rnousc survcv s i tes wcrc locatcd near Trangic (31"59'S.

147"57'Er a l t i tudc 215 m) in the Macquar ie Val lcy.  New South
Wales.  whcrc vrr i ( )us summer crops are i r r iSarcd f rcm thc
Macqurr ie Rivcr  (scc Kay ct  a l .  \991 for  dctai ls) .

Trupping und Abunlanu l,t(li(cs lbr llotse Mk1,

The l ive- t rapping censuses Lrsed permancnl  t rap gr ids which
gcneral lv  comprised 24 El l iot l  t rxps.  in a, l  x  6.  2 x 12 or  I  x  24
pattcrn wi lh l0 m spacing provid i rg an ef tcct ivc r rap area of
approximalc ly 0.21 ha.  However.  on somc occasions at  thc
bcginning and eDd of  thcsc survcys,  t rap gr ids were bigger
wi lh 50 1()  l (X) t raps at  l0 m spacings.  Trapping was under-
taken for  thrcc consccut ive nights evcry 4-{  weeks for  the
13-14 s i tcs surveyed. When compar ing mouse abundance
betwcco t rxp sessi( r rs.  the propor l ion of  t raps wi th captures
was rvcraged for  each s i te.  and an indcx of  ahundancc was
clr lcula led | ( ) r  each session using a f requency-densi ty t rans-
format ion (Caughlcy 1977).

Italativc Abundancc oJ Rupbrs

The raptor suleys were conductcd using road transect
counts f rom Seplember 1989 to July 1991. The advantages
and disadvantagcs of road counts are discussed by Fullcr and
Mosher (1987).  The same two counters (LET and BJK) were
used throughout the survcys. Counts were made by eye and
rccordecl using Bircl of Prcy (BOP) rccording shccts provided
by David Bakcr Cabb. Stops were made to confirm bird
idcnl i ly  (wi th b inoculars i f  necessary) ,  but  any new'  s ight ings
at  such t imcs were excluded.

Diurnal  b i rds of  prey were surveyed along a permanent
t ransect  in the ccntcr  of  our mousc study s i1e.  and along the
highway bctwccn Dubbo and thc l lc ld s i tcs ncar Trangic.  The
penranenl  r ipar ian t ransecr (Aust in/Twynanl  5,1km) in the



Ci)Lrnls wcre standrrdized lo b i rds sceo pcr l (X) km. Each
l imc a t r i insect  was l rave$ed on c i lher thc outward or  rct l l rn
1np. lt was considcred ir scparirte coun1. Metns rverc calculated
for  crch t ransect  f in c lch season using al t  survcy dala
col lectcd for  c: rch calcndar month.

RESULTS AND DISCUSSION

Changes in Mouse ubundunce
'l 'he 

mousc surveys were conductcd from
March 1989 to June 1991 and involved almost
30 (XX) trap nights over thrcc summer crop scasons
which rcsulted in 3 568 mice being caught at least
oncc. Mouse abundancc in all habitats generally
pcaked around March/April (autumn) in each
vear and thcn declined to rclatively bw levcls by
thc cnd of spring. Mouse numbers wcrc also col]-
sidcrably ereater in 1990 than any other year (Fig.
I  ) .  Win ter  abundance o f  mice  (37  mice  pcr  100
t rap  n igh ts i  ad ius tcd)  was a lso  re la t i ve ly  h igh  in
19u9.

OltLuryas in Ruptor Abuntlancc

Tcn spccics of raptor werc obscrved during the
survcys (Table 1). Australian Kcstrcls Falco
certthnitles (,l i l .5'X,). Black-shouldcrcd Kites
Elinus notatus (32.5'/.) and Brown Falcons Ialco
bcrigoro (9.0"k) accounted for 90 per cent of all
obscN?rtions with a furthcr scvcn species being
obscrvcd at rciatively low frcqucncies (Table 1).
Tlrere was onc diurDal record for a Southern
Bocrbook Owl (Ninor novuesee londia() . No
additional spccics $,ere recordecl during our daily
activit ies at thc study sitc (other obseryirt ions -
Tab lc  1 ) .  ind ica t ing  tha t  we were  see ing  a l l
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Irigurc l. Cr rSr'r in ttu rch ik tbunldnK oJ house ni(e,
Mus do csticus (in cxcrl as udjusted nunb.rs rcr t00 trap
nightr), diurnul birds of prc;, unl LauShing Kookuburru's
(birLls p?r 100 kn) obrervetl over tlrc rhrcc ycnr survcy perkttl
ut the ntouse sntdl a 'a. Legend: solid, ho&r. rri(.; striped,
ralbt slrc(i?s kno*n b Iced o hoL$e mik lAu\trulin K.\trc\,
Blnck-slnuldcru! Ki(. BtoA\t Falnn, Bla(k Kt?, Austra-
lian Hohht, Ilhtck tulcon); stippled, other non-moutc-frcding
diumul rupkls lS]'.',amp llartur, LiIlt ltagl(. WdSe-tailed
Ed!:le, Austrulio Hobby. I'eregrntc tukon); clearlofFJn,
Luughittg Kookahurrts. Datu art nrcans wirh rhc number of
"tonths used lot e(h yuson lhor,n n rhc ntp oJ rht gruph

lot houft tni.? untl birtls. rcspcctivelv Depcnding upon
climnit conditions, lor ntie thert wo( ])cttl,cn l.l nnd 20
site.\ tdpt l ?a(h nbnrh. lir hinls, (och tnotlth it(ludtd ut
lcast one ourwunl urul return joumt) rcns:,.,|.

spccies of diurnal raptors present when travell ing
thc pcrmanent transects. Australian Kcstrcls,
Black-shouldered Kitcs and Brown Falcons were
also the most recorded birds of prey during road
counts for a 13 monlh pcriod. commencing in
Dcccnrbcl 1979. in the Murrumbidgee Irrigation
Area of New South Wales (Davcy and Fullagar
1986). which is approxirnately 350 km south-west
o f  our  s tudy  s i tc -

Thc abundancc of rnousc-cating raptors generally
followed that of house mice on the study arca
(Fig. l). Considering thc nrousc-cating spccies
on ly  ( ind ica ted  in  Tab le  1 ;  Barkcr  and Vcs t jens
l ' )79)  l , ' r  lh (  Ar rs t in /1  u lnam r ipar i rn  I r i rn \ecr  in
the centre of our mouse trapping sites, there was
a positivc corrclation bctwccn th(] numbcr of
ritptors seen and mouse irbundance (n = 16,
Rr = 0.42, P < 0.01). There was no correlation
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lofmer specrcs was lherc l ( ) re inc luded in 11 counts i rs  an . { )u i
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TABLE 1
J he nl r lnbcr l l l rL l  perccntage of  c l lch spccics obser\ ,cd i i ) f  thc two t ransects i  Dut) l )o k)  Trangic (77 of
6.1 kI l1,  deprnding upon roulc)  and rhc Aust in-T$vnlm l ranscct  (5.1 km).  ( ) lhcr  observatrons_ rccorLlcd
nrLrr  thc r r r igut ion block\  throughou cach t r ip but  crc luding rhosc i ) r  rhc t ransccls.  rc l lso shown.' ' :  Spccics known to e i t t  rDicc.
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Dubbo/- f ran Ausl /  l \ !vnrrr r  OrheI  Ohs
n : l n " 1 ,

Toral

Sur\ . \  prr iod

Sratnp Hrrrr icr
I  t r t  u!  dt) l ) t ) . \ tnr ln\

I l l i r c k  K i l c
t r l ih  ut  nt igntn:

t - i r t lc  hrglc
I Iktuutrus Dnrphnoid(|

Wedgc ta i led L:rg1c

I l lack-sh()uldf  rcd Ki te '

f l l a c k  F a l c o n '

Bf tnvn Falcon'

Ausl fa l i i l  Kestrc l '
F iht ,  <a(hn) id(

Austr i rhan Hobhv
tuko longiptnnit

Pcrcgr inc Falcon
Ful to ptrcgr i tut

Lrnidcnl i l lc( i  Rrpror

To1ir l  I l rpror \

Kookaburfa+
Duklo not lguinul

Scp .39  . L ,1 .9 l  Oc r  89  Ju l .  ( . r  I
2 0.1 |  0..1

5  1 .3  9  - r . 5

I  0 I  0  0

. r  t . . l  l 0  t . 9

102 t6. iJ

I  t l

1 5  5 . 1

77  t 0 .3

7  2 . 7

2 : r  9 . I

Nov .89  l u l  91
3 0.,1

l 0  l . l

5  0 .7

t ' 7  2 .1

: 2 1  3 1 . 6

L. )  1 .1

7 .1  l 01

336 -17.1

I  t ) . I

I  0 . 1

9  l . l
109

l 0 l

-10i l l .5

t 9  1 . 5

l 1 2  L l l

6(Xl 1U.5

2  0 .1

I  ( J  I

1 5  t . l
I  239

221

6

-1.1

1']{ l  50.5 l ]1 1t i .8

0  0  I  0 . l

. 1  1 . . 1  2  08
)16 25.1
69 57

bctwccn thc abundancc of housc micc with that of
Laughing Kookaburras (n : 16. Rr = 0.03, P > 0.5)
or  othcr  d iurnal  raptors (n :  16.  Rr  = 0.00.
P > { ) . l l )  (F ig.  1) .  Thc abundance of  Kookaburras
i rnd  o l l l ( r  d i r t rn i r l  r i rp l , ) r \  r ' r :m l incd  re l l r t i vc l l  , t l r l i c
!h t , t t ]p11 , 'u1  the  \u rvcy  pr ' r iud .  f lu r ru l t ing  l l1 , rn
{ l  t ( )  I | | .  i r n ( i  U  t , r  r r  b i r t l r  p e r  l r r  l n l  r c : p c e t i i e l l .

' l 'he 
Dubbo to Trangie transect was includcd

in the survcys for comparison bctwccn areas
with and with<tut cxten.sive irrigated summer
crop landusc. This transect commenccd some
l ( l ( l  k rn  c r r . t  l rom 16s  *1 ,1 -0 . ' ;n r  o f  rhe  Ausr in ,
l \ \ y n i l m  l n u ) s e c t .  l r n J  l o r  r n u c h  o l  i l \  l e n g t h
(approx. .1-5 of 77 km), it did not include arcas
surrounded by irrigated summcr crops. Furthcr-
more. throughout our survey period. econontic
losscs attributcd to house mice were mainly
res t r i c te , . l  to  i r r igared  \u lnmer  c rops  in  ue : \ te rn
New South Wales Twigg unpubl. data). The total

autumn abunditnce of diurnal nouse-cating raptors
for this transcct was less than thal of the Austin/
Twynam t ranscc t  (1 r :  17 .81 .  d . f .  :  l .  p  <  0 .0005) .
as pcak abunchnce for t lre Dubbo/Trangic
trirnscct occurrcd Iater in the wintcr months
(Figs 1 and 2). The ntaximum in mean abundzrnce
ol thcsc raptors was also rnuch lcss on the Dubbo/
Trangie transcct (21 birds per 100 knr) compared
to that ol the Austin/' l 'wvnam transect (37 birds
pcr 100 km). Thcsc trend-s support the siggestion
(Davcy and Fullagar i986) that in western
Ncw South Walcs mouse-cating spccies respond
to changes in mouse abundancc. The ntean
: rhun, . l i rnce  o f  thc  mouse c r l ing  (pec ie r  i r r  w in t , .  r
1990 was similar bctwccn the two transccts
(Figs I and 2). The total abunclance of mousc-
cating species observed during thc lg90 autumn
and winter surveys for the Austin/Twynam
t r a n \ e c l  w l s  l l s , r  ' i m i l t r r  1 t  =  r r . 1 7 .  r l . f .  l .
p  >  0 .40) .
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Whcther thc above observations replcscnt
a . rea l  changc in  abundance,  as  repor icd  tb r
Black-shoultlercd Kites in Victoria (Baker-Gabb
l ( )81) .  r , r  d i f j c rcnL.e '  in  rc t i v i ry  ( , r  s ig l t l i rh i l i r )
Co l r ld  n ( , t  l ) c  l r \Ccr l i t in (L l .  Ohsr r r l l i on .  wcre
often grcater in the cooler months of our suryeys
(Fig.s I and 2). Thcrc was also a major episoAc
of flooding over ntuch of Westcrn Ncw South
Walcs  in  au tumn/win ter  1990.  w i th  cx tens ivc
flooding at our sites. While thc short-tcrm
effccts of thcse l loods on mouse aounoance wcrc
minirral (Twigg and Kay 1992), they resrrictcd
ircccss to thc Austin/'I 'wynam raptor transcct and
our trirpping grids tbr some santpling periods.
and thcse flootls mav havc also influenced thc
sightabil ity and activitv of birds of prey at this
t l m c .

House mice have lrccn reported to constitutc
95 per  cent  and up  to  19  per  ccn t  o f  rhe  d ic t  o f
Black-shoulclcrcd Kitcs and Brown Falcons.
respectivcly. at Wcrfibce. Victoria (Baker-Gabl.r
l9{1.1). Barker and Vcstjcns (1979) also indicate
the inrportance of housc mice in thc diet of the
thrcc nrost abundirnt spccics we obscrvcd. It has
bccir suggcstcd that somc raptor specics do
respond to mousc plagues (Havwood ancl
MacFar lanc  l97 l :  Hobbs 1971:  Davey  and
Fu l lagar  19E6) .  bu t  these s tud ies  genera l l y  lackcd
dircct infi)rnatiolt on mouse abundance and/or
on the abundrncc of raptors when mice arc
scztrcc. If raptors i lre responding to changes in
mousc lbundancc as our and othcr studies suggest
(Davcy  and Fu l lagar  1986;  S inc la i r  e r  c1  1990;  Kay
ct al 1991). then the question ariscs as to whether
thcv can regulatc mouse populations sufficiently
to bc cffcctivc biological contrel agcnis. Givcn
thc current trcnd away fiom the use ol chcmicals
in agriculture. uti l izing birds of prey as natural
control agcnts for housc mice has nuch appeal
(scc Kay ct a1 199.1).
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Figufe 2. a7'irr,,.c.l r,r /,rrt nhttiv uburuluntt al diu at hitLlt ol
t)k\ utxt Ltughins Kookuburros lbiftlt t(.r 100 km) fo the
Duhbo to Iraryi( rftulst(! lupJiror. 70 kDt) ourside tht,
ntu sc stud| ttcu. l.(go(l us li, Fi| tc l.
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