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SURVEYS OF LARGE FOREST OWLS INNORTHERN NEW SOUTH WALESI IUCTNObOLOCV,
CALLING BEHAVIOUR AND OWL RESPONSES

S.  J .  S .  DEBT- IS
Zoology Dcprrtmcnt. LJnivcfsiry of Nc\l .  Ftnslard. Arlnidatc. NSW -tJ) l

Rcdtd I Mut( h. t99t

Field surveys oi large owls were undertaken in coastaj,  escarpmenl and tableland iorests of
north-east New South Wales n 1990 92. A combination of t islening, playback of taped cals and
spollrghting was used al 401 s tes. Of these, 354 siles were surveved at easl tw ce each. powerfu
Owls Nnox st/enua were recorded at 76 srtes (.19%), Sooty Owls Tyto tenebricosa atZ4 sites (18%)
and Masked uwls Tyto novaehollandiae at 35 sites (9%). Owls called spontaneously ihroughout lhe
n ghl, but part icularly in the ear y even ng and belore dawn. The effecls oj moon visibi i lv ,nd cloud
cover on sponlaneous cal l ing rates were nol signif icanl. prec pitat ion and wind were ttre two rfost
important faclors affect ing owl detectabi i tyi  owls were vocal on calm, dry nights but were not heard
on nrghts ol strong wind or heavy rain. Playback more lhan doubled the detect on rate for a spec es;
owls responded wilh distant cal ls, approached and cal led from a concealed or unconcealed perch, or
occasronaly approached si lently. From a subsample of 48 sites surveyed l ive t imes each, the
probabil ty of detecl ing owls on a single visi t  was 26 per cent for Powerlu Owl, 21 per cent for Sootv
Owl and 20 per cent for Masked Ow . The number of visi ts required in order to determine ow presence
or absence at a given site, with 90 per cent confidence, rs seven for powerful Owl, eighl for Sooty Owl
and nine tor l\,4asked Ow . For greater than 50 per cent probab lily of detection, the required number
of visi ts per si le is three for Powerful and Sootv Owls and four for Masked Ow.

INTRODUCTION

In 199(| 92 ficld surveys of the Powcrful Owl
NinQx strcnut, Sooty Owl T1-to tenebricosa and
Masked Orvl I 'yto novaehollttndice wcrc unclcr-
takcn in north-cast Ncw South Walcs. in ordcr
to rclatc o$'l occurrence to forest type and
nanagcmcnt .  The ra t iona le  fo r  thc  s tudy  has
been discusscd clscwhere (Debus 199,1; Debus
and Rosc 199:11 Dcbus and Chafer 1994): these
owls i lrc uncommon ()r rarc. and may be affected
by logging through loss of roost/nest trees and
den sitcs for arboreal prey. Furthermore, being
prcdators of vcrtcbrates. they may be useful
indicators ofthe ecological integrity oftheir envi-
ronment. The results of the stud),, in terms of the
d is t r ibu t ion .  s t i l tus  and hab i ta t  rcqu i rc rncr r ts  o f
the  owls ,  w i l l  be  prcscn tcd  c lscwhcrc  (Dcbus,
Ferrier cl a1- rrs; Debus. Ford and Recher ms).
Th is  papcr  dcsc l ibcs  thc  mcthods  used.  the  ca l l ing
bchaviour of thc owls. and thcir rcsponscs to thc
suNcy tcchniquc. Many of thcsc aspccts havc
bccn d iscussed bv  Kavanagh and Peake (1993)
for largc forcst Owls in south-castcrn Ncw South

Wales. This paper also asscsscs thc plobabil ity of
detecting each of thc owl species at survey sitcs
on only onc visit. These aspects may itssist futurc
surveys of these birds.

STUDY AREA AND METHODS

Fic ld work $,as carr icd oul  kom l !190 ro l99l  inc lusivc in
coasla l .  cscrrpmcnl  and lablc land [orcsts bctwccD Tarcc.
Annidale rnd the Border R.tnges.  In I99(1.  I  concluctcd
sulveys in the Tweed Volcano Region:  Bofdcr Rrnge\
Nrt ior l : r l  Park;  Mcbbin.  Wol lunlb in.  Moobir l l ,  Nul lunr.  Whian
Whian and Bungabbec Siatc Forests l  S1() l ls  l \ l i rnd,  I l runswick
Hcads,  Brokcn I Icad i rnd Uralb l  Naturc Rc\crvcs:  Dcvi ls
Pulpi l /Mororo Stalc Forests and Bundjalung Nat ioDal  Park.
In 1991. I  conducle. l  sufvcys in ( , ' )  Chaclundi ,  Paddys Land,
warra.  Oakwood/Clcn Ncvis/ t -ondon Br idgc a d tsrolher
Stalc lorcsls (on both s ides ol  thc Guy F wkcs gorgc);
(b)  Mt Boss/Belkngry/B r l leng.rn a aDd Wrr Wry Starc Forcsts
(wauchopc Kcnrpscy)r (c) Enlicld/Doylcs Rivcr,tsulga/Din8o/
Koorr i t .  Kiwarrak.  Coopcrnook/Lansdowne. Johns Rivcr  rnd
Middlc Brothcr Sutc Forcsts (walcha-Tafee).  Io 1992. I  coD-
ductcd \urveys in Styx River.  Lowcr Crcck and Carrai  State
l . ' r i \ r .  ( r , , . r  , , r  A r m r . L l r - \ \ . ' l c l t  r r .  r r r t l t  r c p c : , t  s u r r r ) s  i n
Chaelundi .  I -ondon Br idgc rnd Styx Rivcr .
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A r i rngr o l  i t l l r lude\  i r rd for  c\1 su Lrc lur  a l  typcs $ ' r \  s lnrplcd.
l ionr \e i r  hvcl  to 1000 ln.  in c losc( l  l i r rc \ l  ( fx in lorc\ t ) .  l r l l
opcn ( ! \c l  sc ler(Jph! l l )  n) fe\ I  rnd opcn (dr \ '  sc lcrophyl l )
lorc\(  Sur!c\  \ i r r \  $ cfc pLrccd in u rangc of  forcst  t r tch s izes
lr1)rr r  \nr l r l l  r fnrnrnl r  ( . : l00 hi r )  lo l i l fsc b lock\  o1 grcr lcr  lha
l0{ l ( l l l  hrctr r . \ .  I r rnsccls i r l lng iore\ t  rou. ls  rnd t r rcks wcrc
sclcctc i l  on Ihc bu\ i \  o l  i tc .cs\ ib i l i l \  lo  i t  l i )uf - !vhccl  dr ivc
vchic l r  iD \cr  $crrhcr .  sur \c\  poin l \  \ rerc u\ual l ' ,  loc. t l fd r l
r f  p r o \ i r r l a t c l \  I  k n r  i n r e r \ ; r l \  ( n r i n i n r u n r  \ r n r i g h t - l i n c  d i s t a n c c )
l long l  l r i t l r \ccr .  l )Lr l  \ \crr  ot i rn exl rndcd s l iqht lv  lo thc
n r i t l e s t  l i r n ( L l r i t l l  ( r . g  l | r c k  t u n c r o n  o r  r r c c k  ( r o s \ | l ) g ) .
l rarsfcr \  $.Jr .  pIr rc, i  i .  lo lgc( l  lorcsr \  \Lrhiccr  ro nrur inc
n r i r n : r g c n r c n r  f r r c r i ! c \ .  r r ( l  i n  u n l ( , g g c c i  (  o l d ' g r o $ 1 h  ) l o r e \ t \ .
*h.r r  logging hi t ( l  hrcr)  dclerred tc l r ( l ing lhe c(rnrpl ' i r i { )n o l
.nvrr( rnrrcnr i t l  rnrprrct  studics.  F-rrch t f l rnrccl  usuaLl \
. n c ( i r r t ) r \ \ e ( l  \ \ r \ . n  1 ( J  n r r r  \ u r ! r \  p ( ) r n t \ .  t h r  n u r ) r b c r  w h i t h
. o u l d  b e  1 1 ) n r f l c t c d  i n  u  n i g h l  o l  f u \ o u r a h l c  $ c a t h c f  I n  l o t r L l .
J l ) l  \ u ! h  \ r t . \  \ \ r f c  \ r f \ c v c ( 1  ( r \ c r  t h c  l h f c c  \ c i r r \ .

, \ l  r ( ) \ l  r L l l  ( j : 1 .  i i 9 ' , , )  \ u f v . v  \ i t c \  \ \ c f e  v i \ i r c d  t \ \ i c c .
, r .  , l  r  . \ . r '  I , 1 .  . , \ r  . , , r .  \  , r . .  r r r .  r r  I ,  s . .  r i  .  r .  . r i '
r i s r t s  t o  i L  s r t t  r L r r d  L r . u u l 1 t  ! | i l h i r r  t h c  s i I r ) c  \ c i r { ) n .  S r f v . v \
ucrc eonr l r rcreLl  hetrr tcrr  i r jarch i lnd . , \u!Lr \ l  of  !uch ! .ur .
r \ r e t ) r  r h r t  r L n l r \ o u r r b l r  u e a t h c r  c a u s i r t  \ o n r c  ( t c l a \  L L r ) r r l
Octobcr 1n 1( . r ( ) l  I r r tLd l r i t \  \ \ t r t  fonduf le( l  in  r tutunn i rn( i
\ i n r r f .  ( r n  t h (  a s ' L r r r r I t i o n  r h a l  a l l  l h f c c  \ f c c i f \  \ ! o I l d  b .
l ) r r r r l L n !  ( ' r  I ) r c f i r J I r !  t o  h r f c d  i r l  l h t \  l i n t c  i l n d  l h e r c , r ) r e  i r l
t h ( i r  n r ( i \ r  \ 1 r . i r l  i r n ( l  r r \ t r i n \ i \ c  t ( r  p l r i \ h l . k  ( c l  S c h o d ! l c  u n d
N 1 u $ 1 1  l { ) S l l ) .  L r r t r  s c r c n  \ i t . \  ( l l ' , , )  t t c r t  : L r r r t v c d  o r l \
( i n r .  o $ r n !  t r ,  t i ' l r c .  r r c r r r :  L , r  1 ( ) S j \ l j c r l  e ( ) | \ ( r i r j n r s .  r n d  o l
t h r . . .  \ L \  $ . r .  n r r r b \  \ u b \ t r t u t r  \ i t f \  1 1 i r  l h o s c  i r r i c ( c \ s r b l r
o I  l h r  \ . . o f ' l  r 1 i I r ( ]  I n  i r l  i l L o r .  1 S  \ l l e \  i r  (  h u e l u  l L  ( 1 0
\ i 1 . \ ) .  L o r ( | i n  l J r i r l g (  ( l l )  . r n ! l  S t \ \  I i i \ c r  S l i L t e  I o r r \ l \  ( l l )
\ \ ( r e  r r \ u r \ ! \ f , l  , L  l L L r r l r e r  l l ) r r c  l l l l r c \  i n  1 9 9 1 .  g i \ r n S  i r  t o l a l
( i l  l r \ .  \ L \ L r \  J r . r  ' i 1 r  r r  r ) f { l c r  r ( r  r r . r  r h c  r ! p . l t r h i l i t !  ( r 1  ( ^ \ l
. 1 . r . . r , ( J n \  l  h . \ '  ( . | r i i l \  s f , e  r l \ , )  r l  r L I r t r , ) \ i r r r r l . l \  n r , ) | l h l \
I r t c r \ i r l \  q r l h l r  i r  \ . i d .  r L r ( l  q ! r .  \ 1 r n ( l i  ( l  / f , l  i r \  l r r  r s

| ( i $ L l ) i f  1 ( ) r  * . i r t h f r  f L , n ( l i i L o f \  ( i \ . r  t h r  1 i \ r  \  r s r t \ .  I n  p r i t r l i c r
. . r r h , ) l  r h r . r  t h J . . . [ . , 1 '  r . r l  l ( , L r  \ r \ i l s  i n  l . r \ 1 ) u r i r b l .  $ c i t t h c r
i r r , l  ( ' r r .  f r  r L r 1 1 r \ ( ' L r , i l , L r  \ . i L l h e r :  r l  \ ! i L \  r c l  a l  n i ! ) c  o l  . + n  t r l f \
( 1 e ' , , 1  ( ) n  l h .  t h r J ( l  r , , L r n r l  ( l  o n ( l o r  l t r i d g r  \ c . l r o r  r ) n L \ )  i r n ( l
\ i n l i \  . r l  n L : r !  . 1 r . \  ( 1 t ) ' , , )  L i r  ( h f  r i l l h  r ( i L | r d  ( p l r l s  ( ) i
(  h r . l u f ! l i  u  r l  \ r \ \  I { r \ . r  \ r f t L o r . l

I h t . u r r c r  t e c l r r t i r l u c  \ r L \  r  J r ( \ l i l r c r L t r ( r r  o l  r h r r  ! l c s f r i h f d
h \  K i r \ i r n r r l )  r r r , l  I \ . i r l r  t 1 ( ) ( l r )  x n d  r l c ( ) r p ( i r r r c ( l  \ o t l ] r  o l
r l r . L r  r ! e { , n r  c r r i i r t r , ) i r \  \ l r c r !  J ] o \ \ r h i c  l l r c r  b r \ i c  p r o c t d u f c
\ r \  l i ) l k , \ \ r ( 1 .  r h .  n r r i r  d e f r  u f . \  t r c i n g  r i  s h o n c r  l i { c n r n g

fcr i ( ) r l  ( l i  nr in \ '  I  hoLr . \cr l ) l  i r l  \ur)sal) .  r ro Lrrc of  rcnurte
r  t r ,  r r  d i r g  c q u i p n r c r r t .  i n ( L u s i ( , n  ( , 1  I h s k c ( l  O \ \  I  l ) i r \  h r c k  c l l l \
i l r l  \ t ) ( ) t h g l ) l L r r !  i r l t . J  r r L t h  \ t ) . . i c \ '  I ) l r \ t ) r c k  A I  c l c h  \ i l c .  a
h \ t c n I ) g  p r n o ! l  o 1  l 5  n r i l r u t c \  $ u \  I o L l o \ c ( l  h l  h | 1 J a ( i c l \ l  o l
r r I ] r ' f . c o f d , r d . r ' l l .  o l  \ h s k . d .  S o o l \  a n d  1 1 ) \ ' c r l L r l  ( ) \ \ l  ( r I
r h r !  o r ( j r ' .  i c  r c c o ( l l n g  r ( r  \ i z c  l c { l  t h .  L r f g r \ t  s p . c i c s
i | l h i b i r f r l  r h .  o r h c r \ )  f l c h  \ t . f i r \ '  f r l l s  $ . r .  h r o i t ( l c i r \ r  l o r
l i \ (  n r i n u t f s .  l o l | t ) * f ( i  h \  |  I  n r i n L ( c \  o l  \ I r L l i o n l f !  s p o l h g h l
\* .ct ) I r {  l l rcr  .ach st)ccrc\  l r r ( ) rc lca. i1 ( totr1 5 I  in spolh,rhL
i n {  | f r  \ i r r l . , \ l t c r  r h t  l i n i r l  h r o i r d c l \ 1 1 \ p o l l i g h l  l r  I  s i l r .  I
l i \ t c n c ( l  l o r  r e \ p o n \ c \  1 ( i r  u p  r o  r  l u r h f f  l i v c  n L n u l c s  t h c n
L L o \ f  l ( i  l h c  n . ) i t  \ i l r  L ) n  t l ) c  l r a n 5 c c l .  \ ) r ) l l i g h l i n g  c n  r o u l t
( : ' l  1 r ( l l l k n r  ( i l  \ u L h  s p o t l i g h l  d r i r i n g  o r c r  l : 5  n i g h t \ ) .  l - i s t c n
r n c . o n r r l r t r r t c d  a t  s u n \ c r .  $  i t h  l h c  l i r s l  p l l t \ h u c k  r l n  h o u r  l r t c f
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$4rcn i t  lvas dLrrk:  I  r fpcatcd lhc scquencc Lrnt i l  nboul  230( l

hrs rhen resunlc( l  i ro r l )out  0 l l ( l  hfs unl i l  dalvn.  I  crnrpcd
on rhc l ranscct .  at  Ihc l i rs l  prcnl i rwn sr tc.  rn( l  occa\ iooal l r
obtr ined incidcnt i | l  rccord\  o l  o\r '1\  . l l l ing bcluccn l l00 hrs
rnd lhc t i rs t  l re dalvn c l )urr i .

lor  p l : rybrck 1 uscd u Nr l ronir l  l ' r rnr tsonic RX C\\16 l lv in '
spclkcr .  pof tablc crs\cr lc  pLl)cr  o l  S \ \ 'a l ts  ou(pu( i l t
Ina{ i rnur volume. Broirdci r . i l  ra l ls  I rom I ' rc  Ichic l t  honnct  or
lool  wcre uudi l r lc .  Lrndcf  opt imal  col)d i l iorrs.  at  c 600 nr  for
/u l )  cal ls  to c.  I  krr r  l i ) r  l lJ \ \ 'er l l l  ( )$1.  t r \  dc lermincd l )Y l ie ld
tcst ing ani l  bv rhc di \ l rnccs ( \ ( rnrc nrcr ts fcd)  i t t  $t ich o\r l \
fcpl icd.  For mrximuln c i lcc l . lhc grrphic cquir l i /cr  $ ' ls  \ t l  a l
n r r \ i n u m  o n  l h c  l h r c c  h i g h ( ' s l  l r c q u c n c \  b r n d s  ( 1 .  - l . l  I n d  l 0
kl  Iz)  rnd ln in imuln ( ,n rhc t \ \o l ( rvcsl  brrrd\  ( l ( l ( l  lnd l0{)  Hz)
lor  7\1o \crccching/ \crc.rming crr11s.  i tnLl  thc oPPosi lc  lof
Powcr l i r l  O! t l  h( ! r l in !  cr l ls  ( r rar i r lnunr sc l l i r rg lor  l ( ) ( ) .  100
r r n ( l  1 0 0 0  I L .  i i n d  I l r i r r r  r u r  l i r t  3 . 1  I n d  l 0  k l l z  l r a r r d s :  s e e
ronagranrs in K, i \ r rnrgh rn! i  I ' jc t ikc l t )91) Thi \ .  cq, , i ! , i lcnt  ro
rr  l rcble \e l t ing l i ) r  7\ / r ,  rn( l  hLr\ r .  hr f  Porf r lu l  Owl on i l
I n i r c h i f c  s i r h  r ' r o n c  ( i i a l .  m r t c h c ( l  t h c  p r ( ) P c r r i c \  o l  r h c  o w l s '
c u l l s : r r t i  c r r h a r r t c d  p l r r . h r r c k  r o l L r m c .  D u f i I g  f l i t l t r r c k  I
n r o r c d  t o  r r  r t a L i o r a l l  p o s i l i o r )  \ L r l l i t i e n l l \  l x r  l r o n l  r h t  \ t h i c l c
( l l )  m  ( ) r  n o r c )  r o  l \ 1 ) j ( l  t h r  i n l c r l r r r n ( r  c l i c c l  r r r l  r o  r l t t c c l
s i I tu l tuIcol |s  i  r inrr l  \1)rr i l i , , i r r ion\ .  I : rJr  \por l i !hr int  I  Lrscd i i
l l  \ o 1 1 .  1 0 ( l  $ r l l  h r r r l - l ] c l ( l  1 i r h t .

A r  r i r f h  \ i t e  1  r ( i L r n l e ( l  t h c  n u n r l r r r  o l  r l o c l I r n i r l  ] ) L r ( l \  l n d
i I h o r . r l  m i l | \ u p i i r l \  r ] c l c r t c ( l  i r  t l r r  l i s l e n i 0 g  I r e J r o ! t .  p h ] l ) u t U
\ l x ) t l i ! h t i n !  o r  l , o t h r  r i h e t l t c r  t h e r  * c r , :  s r , : n  h r i u r i  o r  l r 1 ) l h .
i tnd thci r  t r \1 iur :L lc( l  ( l i \ t i rncc\  1r( inr  lhf  p() in l .  I r r lso r 'ccorr lc t l
l h c  n r o o r  l h i \ r  r r ( l  \ \ h c t h r r  t l r e  r r t r r c n  \ \ a s  r i s i b l c  r , t  n o t .  a n t l
\ \ c : r r h e f  L l . t r i l \  (  l ( i u r i  . o \ r r  * a s  s c o r c d  i n  c i g h t l r :  ( I ] , ) o l t i l  a s
r \ \ ' ( )  r l a \ \ c \  l o r  r n r L i \ r \ :  r r f i r ( r r  o r  l c \ s  t h r I l  h a L l )  I ' f c c i t ) r l i r -
r i o u  * i r s  \ c o i e ( l  i r s  r l r !  ( ( l ) .  j ( i {  o ,  n r i s r  ( l ) .  d r L r l l r  ( l ) o r  L r i I
1 l )  t r , o l c ( 1  r r s  r t o  r h s < c s  l o r  r n r l \ . 1 \  1 ( f  l .  I  r )  \ \ ' i n ( i  $ r \
\ r o r c ! l  o n  t h r  I l e l L r l o r t  r c I l c :  c r l I r  ( ( l )  1 i ! h l  l ) r c u c  ( l  l t L L \ . s
r l r 1 ) \ l | r g ) .  l i g h r  \ \ i f ( l  ( l :  u p J r . r  b r u n c h e \  I r { ) ! l | ' ! ) .  \ r  ) n !  $ r n d
l . l :  n r L r i n  l , r r r l r h c \  n r ( ^ i n g ) .  r L l s , i  p o r i l r ( l  i L \  1 * ( '  . l r \ s . .  l o f
r u  t l L f \ l \  ( ( l  l . I  l )  I n  p r i t r l r c r .  c L ) u r r l \  \ \ c r .  ( i 1 1 c n  l h : r n ! l o | r c ! l
i l  r r i r  c o r \ i \ r r r t l \  r r n ! h c ( l  1 l o r  r  o \ r  ( i l  . r  n i g h l  n r ) ( l l o r  \ \ i r d
r ' r c ' l u c r t l i  r \ c e r ( i r d  . l  ( l  g : r l c .  t f r r n k s  n r o \ r n g ) .  I l  ( i r i / r l c
\ ! i t s  s u l l l ( i e r l l \  r n l e n \ !  l ( r  $ e l  t h f  f . L \ s c L l e  I l i L \ r r  L L r ) d ! r  r l \
u i l l l ) r . l l . r  s h ( l l c 1 .  I L i L v h i t ! l  \ \ r \  i ' l , r r ( 1 1 , n c d  r | l d  t h (  l r \ l c n r t q
p c ' r ( x 1  * i r \  ( l ( ) u h l . c t .  $ i l h  i n l c r r n i l t r r i l  i r l r l r r t r ( ) r r i , 1  1 ' , t r \ c t l r l
O * l c u l l s  l o r  . r l , r , r r t  r r  r t i n u t t  r r  t h t  c n d .  l h r \  ( i c c u | ] . ( l  r , t  r f i

r i l e s .  b u t  l l  ( ) l  l h c s r  $  c r c  ! i s i t c d  n r o f c  l h u n  l ! \ r c c  r r r  l i r d c r  l 1 )
i r r h i f v c  l s 1 )  p h \ h a c k \ i  o n l v  l 7  s i l t \  r c c c r \ c d  o  e  f l l c L l L ! r
l u n d  o r t c  l r b o r  t i v e  p l u ) b i r c k .  S i n ) i l i t r  l ! .  1 7  \ i t e s  \ \ c l e  l ( x )  \ \  i r r ( l \
l L ) ' . 1 l . r l j \ c  p l u ! h , r c k  ( r r  ( ) r r .  ( , 1  1 \ , )  \ i \ i l \ .  h r r l  s r \  ( ) l  l h c \ c
\ \ c r r  \ i \ r ( c d  I r ( ) r r  l h r r r  l s r r r  l ( )  c ( ) r i r l ) r r r \ i r l r  S r r r h  \ r l t \  L n  l h r
I n ) r ' l e f  R r n s c \  r e q u i r c d  u p  l ( r  l o u r  o r  l i \ c  v i t i l \  r n  ( r f ( l r r  l o
r .h icve r$1) cf l r . l l ! .  \ ' isr r \  on l r ighrs o l  rc i t { )nrhl \  la \ouf t rb l ( .

' I h r  
c l l c c r  o l  c n \ l r o n m c n l r l  \ r t r i r b l c s  o n  o $ l  c r r l l r n ! :  \ \ ' l s

tencd h\  r r .  rhc c\ |cct . ( l  l 'equcnc\  l ) t i r rg cr i l .Lr l i r r . ( l  : r \
/ r  ( i rscs ( t i ) r  crch \prr i { js)  :  ,  count \  in f i tch c l l \ \ / lo l l lLc() t rn ls.
' i 'hc 

runrhcr o l  rount \  i r r  cr .h . l rcgor\  * i t \  n()r  c \cnl \
( l i s t f r h u t e d .  $ i l h  r c l r t i \ e l \  l c $  c o u n l \  r r r  r i t r n \  \ r c r t t h c f
I r  . :  0 0a $as thc cr i lc f ion uscd f (n \ t t r l i \ l icr t l l \  \ rgrr i l icr  l
( l i l l r f tnccs.
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Sool \  O\\ l  c i r l l \ rJ .  r l r l ine( l  l \  lo l lo\ \ \  . ! . r fd ia:  thtso cal lcd- l r l l i r l r  h o r  l )  * h i r r l e .  r i L r r r n !  i n  i n r c n s i r r  f r o n  i t  s h r i l l  \ i r . n
t ( )  i r  t L i L i r ) t L \ c  N i r L l :  i r  \ i  j a I l  i s  i r  \ l f i d c n l  ( j r  ' u r g e n l . .  h l r \ h c r
rets ion / ) r1 l  d( ' r | \e i r lc .  in.cct  l ike : t r i t i r r t r i r io l rs.  l / ra:r l r
. , , , , , / .  \ l  , , 1 . ,  ( , . \  l r L .  r . 1 . . . . ,  . r r  . . . . , r  1 , r . , , 1 , ,  r . : , . . 1
' 1 .  { r \ l r J t  | .  I  ,  .  r : , ,  . l r r t . t  , ) .  . r ( r .  . .  $ . |
L  r '  .  r r "  \ ' r . . . i  r  r  r t t .  1 , 1 , , . : r r r  .  t r i l  . . . r .  r \

t l  r ,  r '  . . . 1 1  . r r r .  r  r  l r  , . l  .  , t  . . r  " r , r ,  '  .  , , n , ,  , i
r c l l i r l . ( 1 .  r ) u t  ( i n . . l . l r  \ r c \ !  c \ r i r b l i \ h c d  L h . l ] l l l e r  : r s  l n' i r n g r \ ' i r ( l u i l  S 1 i ( j r \  1 ) \ \ 1 :  r h j \  \ l ) f ( l f \  d o c s  o c c ! s i o l r i r  r  q j ! .  i r
\ l  . l  . l  i ' s l r L  . . r  ,  . :  t t \ ,  I  t , , t  .  . t . , . . ,
(  hul . r  rn( l  , \nd.r \ r ' r  {  lLrL) . l ) l  . i  l r . I i ! . ,  / ] . r . ( , r ,q long.
( l .s . fn( i , , , ! .  qhr( / i | l !  I ' \ r  \ lL \k. ( t  o\ l  . r l l \  r ' f .  ( tc j incd rs
l o l l o \ \  . \ , f , , ( / ,  ( | .  r l f f p  a n i l  l ( ) u d  \ . r \ i ( ) n  { r t  I  r n  O w l
/ \ / . ,  d l l ) d  r i L \ p i n S  h r s  ( \ t f  D . h u \  l ! ! ( ) .  1 ( l ( 1 . \ b i  l ) . h u \  i  r d
R,\c l ( , r ( r l )  (  i rdr{ ,  r r I ic l l \  rc fcnt .d notcs.  n)nrc l i  re\  $ i l l r
I  s c l r L c r ' l \  q " i t L L l \ .  i a r , , r n g  r  L n r c n s i t r  I r ( ) n r  i t  1 o $  r r l t l e  l ( )  i t
l o u i l .  t f l L r i i i n (  f l r r k l e  S ( x ) l \  O r l  c l l l s  b r o l d c l \ r  \ r c r e  t $ o
\ e q u c n c . \  ( ) l  \ ! r c l n r \  t . r f I  ( ) t c  I t  a l . ( ) t | l  5  L ( r  s c .  i l r r r !  l s ) .
I ( i l l ( ) \ \ f r l  h \  t $ o  \ . , t u c n c f \  o l  . h c  r r j l L  N l i r s k f d  O $ t  c r l l \
h ' ( ) i r d c . r \ l  $ ! r !  i n l . r n  l l c n t  l o L r ( l  \ f r . c c h . s  l n d  \ u h d U c d
e h i r l l r r i f ! .  i J r l . r \ f f r \ ( ( i  $ r t h  )  l l l  s c . o n ( l \ ( i l  \ r 1 . n c c  P o $ c f f r l
O $ l  r r l l \  h r ( , l d f u . t  * . r t  t * o  b n c  h o o l i n g  \ r ( t u c n c c s  { \ t o $
' r , , ,  1 , , , )  r L r l l ) .  l f n l r l f  l i , l l o \ \ c ( i  b \  n l l c  ( t h c  \ c \ c \  ( l i \ t i D g u i s h
r l ) 1 .  l ) \  p r t c h  r I c l  i r l l c \ i ( i n  r r r l r I  l o \ \ c r .  \ ] { ) $ e r  l n d  s c c o n c j
r ) , i r .  ( j r . c c n ( l r J r g :  l c | r l l r  \ r . o n d  n ( , r c  r i s j n g ) .  S c .  K r \ r n r g h
rn! l  I ' j r r l i !  (199- l )  lor  \ ( jn: r ! l . l r r r l \  o l  Sool \  rn( j  I ,o* f r lu l  (h l

\ l i r l ,  r r r i L I l L L r .  l h f ( i r \  \ i r \  c n r p l o \ e ( l  t o  c s l i m r i l c  d r l e r t i o n
I r r ( ) l r u h i l i t i r \ .  b v  i r \ \ u | r ) r n !  l h : r l  1 n  o \ ! l  r t p r l l e d l \  ( l c t c c l c d  a l
r  g r \ .  n  \ r r  c  ( o \  c r  1 i \  c  \  r \ i t \  r o  1 S  \ i r c s )  \ \  l \  t h .  \ u l n c  i n L l i \  i d u l l
or  nrrnrh.r  o l  r r  rcf I l ( r r i l l  pLr i r  

' l -h i \  
rn l l \s i \  \ \ ' r \  fcr i i ) rnrc( l

u s i n g  i r  r r o n p r f i r I r c t r i c  I f c q U c n c \ - o f - c r p l u r c  t c c h  i q u c
( l r \ c r i l r r d  l r \  O \ t r l o n  ( 1 9 7 1 )  D f  S i n r o  I r c r r i c r  ( N S \ V
\ r r r ( ) r r r l  I r l r l \  l n d  W i l d l i i r  S f r \ i c c )  p c r l ( r r n r c d  l h c  c i r l c u l a
l r ( ) n \  o n  t h r  \ u r \ c \  d i r t : r  T h i s  m c t h ( x t  c n a b l c \  e \ { i  l i r t i o n  o f
t h f  n L r n r h r f  o f  s i t c s  a t  u h i c h  o $ l \  w c r e  p r e \ c n l  b L r t  l  i s \ c d .
. rnd hrnrr  in e\ t in l i r lc  o i  thc rotr l  nu|nber o1 \ i re\  i r t  which
cr.h { lccre\  \ \ i rs  potcnl i : r l l \  prc\cnt .  Simplc probr i r i l i ty
thror \  wls lhcn u\ fd t ( )  cr lcLr l i t le  thc prohr l ) i l i t \ ' ( ) f  dc l rct ing
ir r )  oNl  on r  r r \cn number o i  v is i t \  Thc probl l ) i l i lv  { ) l  dctccr ion
, , l t r  ,  \ i \ i r \  * a s  c a l t u l a t c d  a s  l l  ( l  P ) " 1 .  r h c r c  P  i \  t h c

t f o b i r b i l i t \  o i  d c l . c l i n g  a n  o w 1  o n  o n e  \ ' i s i t .  I h c . l i i \ i t c \  w e r c
i n  o f t i m u l  P o \ \ r r l u l  O * l h r h i t r r  ( t i r l l  c r c l t l r p t  f o f c \ t  o n  l h c
ci r \ tc fn cd1. le o l  the l i rb le lan(ts) .  bul  nx)rc tha hl l l  ( lE in
London Bndge und St) \  Rivcf)  \ \crc a l  thc *estcrn edgc ol
thc Soot\  ( ) ! \ l \  rangc rn thc r i rgron.  rn possib l !  subol l rn l l
h lh i t i r r  lo f  rh i \  \pecic\ .  Sonre s i tcs in Chaclunr l i  (c .  l0)  rnry
hIvc becn in suh{)ptrn l r l  hrbi tat  ( loo \ rc l  or  dcnsc) for
i \ l  \k fJ ( ) \ \1 '

I ) f t rcr ion probr l ) iL i t i r \  i ro l l l  thc. l t  s i lcs r , -cfc uscr l  t ( )
c\ t inralc lhc nnnrbcr , ) l  ( ) \ \ l \  mis\cd at  \ i tcs \ur \ 'cvc( l  orrcc or
r \ r r .  S i r .  ( l i r t r  \ \ . r c  . u l l c d  * h c r c  r r r i n  o r  $ i n d  c \ c c c d c d  l
1 { i r  r ) l r c  o f  t \ \ 1 )  \ i \ i t \ .  r { )  L c l v c  l l 7  \ i t . \  s u r v c v c d  t $ r c r  i n
I l \ o u r r h l c  $ c r l h e r  e n ( i  9 l  \ i t e s  \ u r v c y c d  o n c c  ( $ i r h  c i g h t
s r r c \ c n l l c d  s h . r c  r r i r  o r  \ \ i n d  c \ c c e d c d l o n  b o r h v i s i l s J .  T h c
' . ' r  , l  , r '  \ ( r  .  . i r . .  r r  s l r i . l r  . ,  s l  . l { . i ( .  $ . . I ' r . . .  r ' r  $ . . .
. i r l e u l l r c d  a \  n L / P  o f  n . i P . .  n t c r c  n ,  a n d  n .  a r c  t h c  r u m b c r
ol  \1 l r \  i t l  \ \h lLh th.  spcclcs \ r 'as rccordcl l  o lcr  or lc  and two
\r \ r r \ .  r r rd 1 ' r  rn i l  1 ' .  r fc  Ihe probrbi l i l \  of  ( letcc l r ( )n on onc

Corel la r 9(2)

RESULTS

Powcrfrrl C)u ls u,crc recitrdccl ir1 76 sitcs. Sootv
a ) \ \ l . i r l  - J . i r . .  

r , n , l  l \ l . r . k r . r l  { ) \  l .  r l  i i  \ i t \ . .  ( l L i .
1 ,3  ln i l  9 ' l l ,  o l  s i t cs .  rcspcc t ivc lv ) :  u  r i r t io  o l  2 ;2 :1 .'fhcrc 

rvlrs somc ovcrlap. rvith ttvo or thrcc itwl
s1- rcc ics  recorc lc t l  l t  sonrc  s i tes .  Ovc fa l l .  a t  l cas t
orc owl spccies was lccorclcil at l-1-l sites (3(r,X,
0r '  a  th i r t l  o i  to ta l  s i t cs ) .  Onc orv l  spcc ics  rvas
rcco l ( l c ( l  a t  l l i  s i t cs .  lwo ou ' l  s l t cc ics  i t t  2 .1  s i tcs
l rn ( l  t l t r ce  ou l  spcc ics  i t l  sc \cn  s i tcs .  Whcrc  t \ !o
spccrcs  \ \ . c fc  l ccor ( l c (1 .  i1  tvas  usu i t l l v  I ) ( )wcr lu l
O r r  I  u  | l ' r  t r  f r  y , , . 1 r . .  r . .  r  l - l  i : ' , . .  r r  i r l r  \ , r , r \  (  ) \  |-  

t t i t l t  \ l : r . l . , l  ( ) $ l )  l l r !  t r , . , '  / r r , , . l ) . r i r ' .  r r L r t
r ( , 1 , r , 1 1 ( l  i r r  l l I L ! , i 1 . . .  \ \ ' l r t | r ' ' h r . r ' , 1 , ( ( i ( , \ \ ( f c
reco t -c lcd .  a l l  th rcc  ca l l cc l  s l )o l r l i  te ( )us lv  on  t l le
. : r t r t .  t t i ; l t l  i r l  l r r , '  \ i l ( \ :  : r t  : r t t , ' t l t r  t  l \ \ ' ,  \ i l (  \ .  i r l l
th rcc  spcc ic \  rcsponc lcd  1o  p lavb i rck  on  thc  s t ln tc
t t t u l t l :  : r 0 . 1  . l l  I l r f i r  r i l r ' .  I h (  l l r L L  \ [ r ( e j r ' \  \ \ r ' f (
dctcc te ( i  ovcr  d i i i c rcDt  r t igh ls .

Within thc stu(lv lrea orvls r ',cre cncorrntcrecl
on 2llJ occasions. ot u,hich Por'"crl ir l Orvls
cont r ibu tcd  90  ( ,11 '1 , ) .  Sooty  Orv ls  89  ( l l ' 11 , )  and
Nluskc t l  Ou ' l s  39  (18 ' l l , )  dc tcc t ions .  V i l t rLa l l y  a l l
dc tcc t io r )s  wcrc  n ladc  by  thc  s lu l ion i r rv  l i s tcn ing /
p luv i rack  tcchn iquc .  On lv  onc  l \ xvc l lu l  Orv l  was
sccn. pcrcll ing in a n[clsiclc trcc. in over I (X)0 krn
o l  spo t l igh t -d r iv ing  bc lwccn s i tcs .  anc l  no
Sooty or Maskcd Orvls rvcrc dctcctcd by this
Incthod durinS thc sLrrvc)". I Iowcver. I havc thrcc
incitlental rccords oI Maskccl Owls on low roiid-
s ids  perches .  i r  o r  on  thc  edgc  o l  fo rcs t .  sccn  bv
spot l igh t  o r  in  vch ic lc  hcad l igh ts  (no t  dur ing  th is
survcv  ) .

There  were  910 counts  on  wh ich  the '  fu l l  p lav
brck tcchniquc coulcl bc usccl. On 82 (9')1,) oi
1hcsc. i l  [orcst ou'l called spontaneouslv l)cfore
p l l yback .  On 10( r  (12 ' .1 , )  o f  t l r csc .  i i  l i ) rcs t  owl
was dc tcc tcc l  on ly  b r  p layback .  Ovcra l l .  a t  l cas t
onc  owl  spec ies  was de tec tcd  on  l l l f i  (21 I '  o I  i t
f i fth of) such counts. The use of pla)'back
accountcd  l i r r  56  per  cent  o1  owl  dc tcc t ions .

Maximum distanccs al wll ich owls were heard
ca l l ing  u 'c rc  cs t imated  a t  g rca tc r  th i tn  I  knr
(occasionally up to 2 knl) l irr Powcrful Ou4 and
irt least 5(X) rn firr '  7_r.to spccics. particularly thc
Sooty  ( )w l .  Max imun d is tanccs  a t  wh ich  they
rcplicd to tape playback (inltrrcd as the
nraximum cffcctivc plavback rangc in lorcst) were
c .  I  km t i r l  Powcr lu l  Owl  and c .5 (X)  m lo r  l t , to
spccics. Soot! Owls calls in the field sccmcd
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TABLE l

Spontancous cal l ing bchaviour of  owls in reht ion to cnvironmental  v l r iablos.  SS :  sunscl ,  SR :  sunr isc

Cloud covcr scorcd as eiShlhs.  Rain anr l  wind scorcs expla incd in text .  Numbcrs in parcnthescs rrc

numbcr o i  ob\crvcd cascs.  Data f roD 401 s i tcs (965 counts) .  lnc ludcs ninc incidcntal  observLr l ions
(s ix Po".er fu l  Owl.  three Sooty Owl)  at  survey s i tes ouls ide count t imcs,  bctwccn 220(1230(J and

03( l (H),100 hrs.  Signi f icarce lcvcl  (xr .  P < 0.01--)  shown.

Specie\

h af tcr  SS h bclore SR Moor Cloud Rain

t - 1 >) <5 ( | t 2-3 (l l 2 3

Powerf i r l :
malr  (13)
f c n r a l e  ( l  l )
p a i r  d u c l  ( l  l )
T o i l l ( 1 5 )

Sootv ( -18)

M  s k c d  ( 1 7 )

Al lovr ls  ( l { )0)

5 a )
l o
l 2
9 8

6 4

3 l

I t  1 3

2 7
6 2
t 3

l 0  I 2

l l  6

t i l

3 1  2 l

165 129 1{),1 405 560 59, -lob b56 109 ?12 133

I  l l
2 6
l : l
6 2 0

9 2 1

2

t'7

5

l 7

1 2

23

I t-)

59

l 5

1 t 1

33

9l

I

l l

0

5

I

1 2  l . l  9  2 2  1 2 2
5  5  6  l l  0  l l
8  I  4  l l  0  l l

25 26 19 41 i ,11

" P o w e r l i r l  O q l .  v r i n d :  x r :  1 0 . 7 .  d . i .  =  l ;  a l l  o w l s  c o m b i n e d .  w i n d :  x r  :  1 5 . 0 6 .  d . f .  =  l : a l l  o t h c r
rnd we (hcr c lasscs:  xr  < 3 U. l .  d. f .  :  l .  P > 0.05.

Iouclcr anci morc far carrying. sonretimes audible
to pcrhaps l l00 m or more depending on
topography, than could be achieved by the
playtrack equipncnt. Sooty Owl calls may
have a range of up to I km (Kavanagh and
Peake 1993) .

Spontaneous call ing

Spont r rneous  c r r l l i ng  I ' y  u l l  th rce  sp , .L iLs  wr .
infrcqucnt: Powerful Owls were heard on 45 (5'l.)
of 965 counts; Sooty Owls on 38 (4%,) and
Masked Owls  on  17  (2%) .  in  a  reg ion  tha t
supports relatively high rlensitics oI these owls
(unpubl. data). Several trends arc apparent in thc
call ing behaviour of all three species. although in
many cases samplc sizcs arc small (Tables 1 and
2). For the Powerful Owl, male solo hooting was
about twice as frequent as fcmalc solo call ing or
pair duetting. Malcs tcnded to call latcr at
night, whereas femalcs pcrhaps called morc
at dusk; duetting Occurred throughout the night.
Spontancous calls of Sooty and Masked Owls
werc almost invariably thc scream and screcch
respcctively; both called commonly at dusk (roost
departure). with pcrhaps a minor peak again at
dawn .iust beforc going to roost, as well as
throughout thc night. All three specics sometimes
called between sunset and dark, or between first
l igh t  and sunr ise .

TABLI, 2

Vocal  bchaviour of  ( )wls at  survcy sr tcs.  S :  sponlrncous cal ls
dur ing l is tcning pcr iod only.  no respoDse 1o pl i ryback.
B :  cal led spont: rncously lbc rcspondcd to p laybrck.
P = respondcd to p layback only.  o sport . rneous c. l l ls  dur ing
l is tcning pcrnld.  Number :  n obscrvcd cascs in crch cr tcgory

(out  of  965 counts.  ar  101 s i rcs) .

Species/cr l l  typc S B P  l o t J l

si icnt xpproach

Total

Sooty:

t f i l l
bo th

harsb screech

screech/tr i l l
s i lenr approrch
juvcni lc bcg'I i)1al

M:rskcd:
scLcech
chattcr
bolh
si lenl approirch
lotal

t22u

t 1  3
5 6
(r l'

23 
',7

l 0
I

2.1

'7 17
28 l()

1 1

50 90

21 57
13  l , l
6 7

2

2 )
3 3

55 89

| 2 1

0 0
2l 39

i in  two of  the cases.  only lhe fenalc repl ied t ( )  thc tapc



, P , ' u c r l u l  O u l  J u ( t ( t n g  i n r : r r i l r h l r  c , r n s i i r c r l  o l
i r  l ' . ) r r l  , ) l  h , r ( ) t rn i  l ' )  r rne  r r ' x  l i , l l owed h1  r r  h0ur
o t .  hoot ing  by  the  o ther .  un l i kc  the  an i iphona l
(a l l c rna tc )  hoot ing  by  nra lc  and fcmalc  iha t  i s
cun l t t l t ,n l )  usL 'd  l r \  duqt t ing  S, 'u thern  Bu, , l r , r r rks
Ni t t , t r  ru ' r ,u ' , c l , t t t , l t , r t  o r  l l i r rk ing  Ou l ,  V .
corar |o r . r  (pcrs .  obs . ) .  Duc t t ing  was hcard  by  two
Sooty Owl pairs that rvere noving through-thcir
respec t ivc  tc r r i to r ies .  In  the  l i r s t  casc ,  thc  male
( l )  g i l vc  a  scrcam.  two harsh  screechcs  and
scvcra l  shor t .  ' u rgent '  sc rcams.  each ca l l
intcrspersed bv a short tri l l  frorn the femalc ('/).
In  thc  sccond casc .  the  female  ( '? )  sc rcamed,  the
malc  ( l )  gave an 'u rgent ' sc rcam.  the  t tn ta lc  thcn
male  t r i l l c t l .  and  thc  female  scrcamed.  the  n ta lc
mcanwhi lc  mov ing  towi l rds  the  femalc  s  pos i t ion .

Moon visibil i tv appcarccl to have litr lc cffcct
othcr than on Powcrful Owl ductting, which wrs
pcrhaps nore frcqucnt when the noon w?ls not
v is ib lc ;  rcsu l ts  (1 r .  noon v is ib lc  vs  no t )  were  no t
significairt [ol anv species (1] : 0.03 2.29.
d . l .  :  l .  P  >  1) .05) .  A l l  th rcc  spcc ics  ca l led  equa l ly
t r r t  r ' l ( . 1  i l t ) L l  , ' n , , \ ' ( r ( i l \ l . , l r r  l i g h t s  { ( 1 , ' u d  - 5  v .

J .  1  ( x r .  1 l  l l l . J . f .  -  | . P  0 0 5 )  R r r i n
and wind hud the most pronounccd cffcct.
A l though t rcnds  were  i rpparcn t .  thc  on ly  rcsu l ts
to rcach significancc wcrc rvind on total Powcrful
Owl  de tec t ioDs ( ( |  l  vs  2  3 .  1 r :  10 .7 .  d . f .  =  1 .
P  <  0 .01)  a rd  on  a l l  ow l  dc tcc t ions  (Xr  =  15 .06 .
d . f .  =  l .  P  <  0 .01) .  A l l  th ree  spcc ics  wcrc  hc l r rd
nrorc  on  dry .  ca ln l  n igh ts .  w i th  Sooty  Owl  s l igh t ly
morc tolcrrnt of wct or windy conditions. A
Sootv Owl was lreard once when rain rated 3. but
o$'ls wclc othcrwisc lrot lrcitrd whcn rain or wind
cxcccclcci 2-

TABLE 3
Owl rcsponsc bchaviour to p l t ' ] -back.  Di \ l rnt  rcplv :  cal lcd
morc ihrn 100 m awrt .  d id not  . rpproach.  Appn)ach :

a l l r rc lcd to * i th in 100 m (oi lcn <50 In)  o l  tapc.  Nulnher :

n cascs obscrvcd ( .101 \ i lcs i  965 counls) .  In cascs of  Powcrfu l
O\! l  duct l iog.  u lc rnd ic l r ra le rcsponscs l fcated scpafately.

Spccies/sc\
D i \ l .  . l  A f ' f  r q . l r

rcplv hcard only scen both

P o w c r l u l :  r L r i n x  : 6 . S l . r l . f .  =  l ; \ \ , i  ( l X r  =  l l . 6 l . d  1 .  =  L
s o o t ! :  r a i n  x r  =  0 . 0 i .  d . l .  :  l t w i n d  1  :  7 . l l .  d . l .  =  l .
M L r s k c d :  r l r i n  X : : 0 . 5 1 .  d . l .  =  t r w i n d  x r :  1 . 9 7 .  d . f .  :  I

Raqtonse behuviour

Thrcc inlportant conclusions fronr Tltbles
2-4 are: (a) that owls tended either to call
spontancously or to rcspond to playback. but
seldom did both; (b) that use of playback more
than clor.rblcd the chancc of owl clctcction: and (c)
that usc of playback clicl not incrcasc thc clctcction
ra te  in  w ind  or  ra in .

There were nlany cases of owls call ing
spontaDcously but then not responding to
p layback ,  o r  s i l cncc  dur ing  thc  l i s tcn ing  pcr iod
thcn a rcsponsc 1o playback. Comparing the
number of owl clctcctions before playback with
the number obtained only by playback, thc rcsults
tbr the thrcc spccics wcrc as follows: Powerful Owl
40 versus 50 detections (56%, by playback only);
Scroty 34 vs 55 (62%)l Masked l7 vs 22 (56'%,).

Owls responded in calm, dry weather but not
in wind or rain. again with an indication that
Sooty Owls may be more tolcrant of we t or windy
conditions; no responses were heard when wind
exceeded 2. Results reached signil icance for
Powerful Owl in dry versus wet weather (1' : 6.81,
d . f .  :  l ,  P  <  0 .01) ,  and fo r  a l l  th rcc  spec ies  in
calm versus windy weathcr (Powerful: 1r - 1 1 .63,
d . f .  =  1 ,  P  <  0 . 0 1 ;  S o o t y :  1 ' -  7 . 1 1 ,  d . f .  :  1 ,
P  <  0 . 0 1

Othcr trends itre apparcnt fronr Tables 2 4.
Powerful Owl nrales defended thcir territories
weakly. from a distance, whereas females
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' I 'ABLE,1

L)rv l  rcsponse nr  p1a!back in retar ior)  ( )  wcl thcr .  Nrnrhcr :
n c lscs ohscrvcd ol  pairs of  s inglc b i fds rcacr ing lo l rpc ( .101
si tes;  965 counl \ ) .  Inc ludes cascs ol  spont i rncous ca in{  bct i ) fc
rcply to p l lvbLrck.  Rain and winLl  code\ cxpl i i incd in rcxrr
p laybrck abxndoncd bul  l is tening pcr iod &)ublc( l  whcn ra in

>2.  Signi l icance lcvcls (X .  P < 0.05'  ,  I )  < 0.01 . ' )  shown.

Ra in
Specie\ l F l ( l l 2-l

n counts (965)

Po\\criulOwl
(n  =  62 )

Sooly { jwl
( n  : 6 5 )

Maskcd Owl
( n  : : 3 )

7l l

59

ti56

62

5lJ

109

0 , , '

7

I

l:rl

I

Powcr ful:
Il1rlc

ivlaskcd

L]
-i
u

::.
6'i

l-l
37
0

l

Ll (l

0 10"
I  l "

2 1
0  l 0

'tlcfundcd slft)nglyi "beg.qing juvcnilc wilh silcnt parcnt; 'sta_ved

hidden bchind io l iage al though c losc.  thrcc of  lhcsc were
bcgging jLrveni le\ :  ' rs tayed out  o l  s ighl  a l though c losc.
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TABLE 5
Owl vocal hehaviour and resp()nsc k) playback by nronth. S : lpontrncous cal l ing. P = repl icd to
pla!hack (some overlap with S whero cal l i lg bircls also responcied). Nurncrals arc numbcr of individual
cases observed in cach bchavioural ca!egory in cach mon1h. Toti l l  :  n cascs of cal l ing. responding or
t lolh. Mean ( i)  :  n rcsponscs per nigh1, omittcd whe|e samplc sizc too small  ( '101 sites.965 counts:

mcan 3 counls Pcr nl! :ht).

Fcb. N{ar. Ap, May June July Aug. Scp!. Ocl.

N  n i g h r s  (  1 2 5 l

Povr 'cr lu l :

i
P
i

x

i
P
i
toral
i

Mrsked:

x
P
T

i

r i  7 l0
0.5 0.2'7 0.63
8 1 4  1 2
0 .5  0 .51  0 .75

l s  l 3  2 1
0 .91  { ) . 69  1 .3

1 6 2
(l. , l , l  () .23 0. 13
i l  ] ]  l l
0.5 0..12 0.69

12  16  l l
0.75 0.4)2 o.ul

. l  6 1
0 .25  0 .21  0 .25
2 5 6
0 .  l l  0 .19  0 .38
6  1 I  I ( ]
0 38 0.12 u.6l

1 ' , 7 6
0.1 0..17 0.3
6 1 1
0.26 0.1',7 0.35

l l  l 2  l l
0.,19 0.8 0.55

t l J l
0.0,1 0 0.05
6 1 2
0 .26  { ) . 07  0 . l
6 l l
0 .26  0 .07  0 .15

l 523

8
0 .35

l l
0 .18
r 5
0.65

I

3

3

I

:l

l

I

( l

I

0 6 0 1
0  0 .3
I  t 0  0  I
0 .07  0 .5
t 1 4 { l  l
0 . 07  0 .1

o t ,

0 5

(J  5

0 ( l

0 u

0 0

dcfcndcd strongly by rcplying morc frequently.
and sometimes by perching overhead, glaring and
bristl ing. performing fly-overs, and oncc by
swooping over and almost striking the obscrvcr
who was imitating a fcmale call. Duct rcsponses
often secmcd to be init iated bv females. One
defending bird arrived silently, but was betrayed
by a begging, fully plumaged yearling that
accompanied it. Sooty Owls typically responded
with a distant scrcam. and/or approached silently
and tri l led from a usually concealcd pcrch. Two
cases werc detected where a bird arrived and
departed in silence. Masked Owls responded with
a distant screech or by approaching silently then
chattering from an often unconcealed perch; in
two cases a bird perched silently but departed
with a screech when discovered by spotlight. Both
Iylo species occasionally performed fly-overs.
and one male Masked Owl circled above thc tree
canopy, chattering. Some Tylo rcplies were
delayed unti l after thc playback sequence had
entircly f inished (i.e. after Powerful Owl
playback). and thcir f irst replies occasionally
occurrcd during playback of their congener's
calls (Sooty answered Masked and vice versa).
That is. playback ol other species' calls sometimes

stimulated call ing; Powerful Owl playback (at
least sometimes) did not inhibit call ing by Tyto
spccics. Poweful Owls oftcn took up to five
minutes or morc to reply. and in several cases did
not reply unti l thc start of the next count 1 km
down the transcct and 10 minutes after thc previous
playback finished (scorcd as a response at thc
previous sitc). Response times wcre not noted
accuratcly, but a reasonablc cstimate of the mean
rcsponse time for Powcrful Owls is approximatcly
5 :! I minutes. Thcre were also c. 5 cascs whcte
Powerful Owls were first heard call ing within 1 km
of a site 2 3 hours aftcr playback at that sitc, i.c.
they were not detected during the count or play-
back times at c.2300 hrs but called much later,
at around 0100 hrs.

Powcrful Owls responded as a pair on 11(23"1')
of 62 playback responses, with an additional casc
of a juvenile accompanying an adult. Sooty Owls
rcsponded as a pair on only two (3%) of 65
playback responses; in both cases the membcrs
irad been cali ing to each other before playback.
There were no cascs of Masksd C)wls responding
in pairs (n : 23 responses), but ortc case where
two neighbouring males rcsponded simultaneously
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r )n  thc i r  m l l lU i l i  lL . r r i to r )  l \o  nL la r ) .  C)n . .  reml r incd
nr r \  hcd  $  h r l (  lhc  ( ) ther  c i rc led  in  t l ighr  l0 t )  20U m
awav and retrcated a further 100 m to a pcrch;
both rcre chattering continuously. Oncc th;y had
arrived. rcsponding f, lo owls soneunes counler-
cit l led at the tapc (tri l l /chattcr, sinrultaneously
with or immediatcl) ' after each broadcast call j .
Powerful Owls rvaited for prolonged silence
l r c t i r r c  g i r r  F  i r  h r r ( ' r i n g  \ c ( l l l e n c e  i n  t u r n .

Seasonality oJ calling and response

T l l i \  . ludy  $  i r \  con f inL  L i  lu  ru lumn-win le r  .
within which some trends were apparent (Table
5). Powcrful Owl call ing and detencc wcrc
stron€!cst fronr March to Junc, coinciding with the
prc-laying. laying and incubation periods of this
highly scasonal brccder (cl. Schoddc and Mason
l9lt0). Sooty Owl call ing and defcnce were
consistently high. if somewhat variable, through-
out zrutumn and winter: perhaps a slight bimodality,
corrcsponding with the bimodal laying season of
this species (autumn and spring, cf. Schodde and
Mason 1980). Masked Owl call ing and response
were highest from March to June. with some
inter-ycar ditTerences: most of the strong
responscs occurred in 1992. at sitcs where Masked
O\ \ l {  wcrc  no t  de lec ted  du t ing  prer ious  surve ls
i n  l 9 9 l .

Probability of detection

Powcrful Owls were detected at 9 14 sites per
round. out of 48 sites surveyed fivc timcs each
(mean 12 per  round.25 ' l . :  Tab le  6 ) .  Sooty  Owls
were  dc tcc tcd  a t  +7  (mean 5 .4 ,  l1%, )  s i t cs  per
round. Masked Owls were detected at 1 5 (mcan
3.6. 8'/.) sites per round. Aftcr f ive rounds of
surveys. the cumulaltive number of sites at which
Powerful and Sooty Owls were detected was
apparently starting to plateau, but was sti l l
increasing for Masked Owl (respectively,
recorded at 75. ,10 and 3l% of sites by the fifth
round i  Tab lc  6 .  F ig .  1 ) .  Bascd on  thc  mark-
recapture analysis, the detection probabil it ies on
a single visit were 26 per cent for Powerful Owl,
2l pcr ccnt tbr Sooty Owl and 20 per cent for
Masked Owl (Fig. 2. Appendix 1). The resulting
profi les rcveal that thc numbcr of visits required in
order to achieve 90 per cent probability of detcction
is seven for Powerful Owl, eight for Sooty Owl
and nine for Masked Owl (Fig.2, Appendix 1). For
greater than 50 per cent probabil ity of detection.
the required number of visits is three for Powerful

TABLE 6
Numbcr (propor l i ( )n)  o l  srres al  lvhich owl rpccies wcrc
recordcd dur iDg eLrch of  f ivc v is i ts  ( ,1 i1 s i res.  cach survcyc( l  i ive
l imes).  ChaelLrndi  Slnre Forcsl  (20 s i rcs) :  h igh dcnsir ies of  a1l
lhree spcciesr  London Br idgc and St) ,x Rivcr  Srare Forcsrs (  t .1
s i lcs each) i  h igh densi l ics of  Ib$crfu l  a.d Masked. bur
possib ly subopt imal  habi t r t  for  Soory.  Wc1 rvcather at  n ine
si lcs (19%) on rh i rd round (London Br idgc s i res onlr ' ) :  winciy
weathcr a l  nrnc sr lcs or  i i f th round (some ChaclLrndi  and Styx

River s i les) .

Powerful:

n cumulxt ivc sites

Sooty:
n sites

n ncw sitcs
n cLrmulativc sitcs

Maskcd:
n sitcs

n cumulative sites

1 4  t 3
(0 .2e )  ( 0 .27 )

l 1  23
(1.2e) ().18)

6 1
( r .  r3)  ( ) .15)

5
6  1 l

( ) .  r3)  (0.23)

l 3
(0 .02 )  ( 0 .06 )

3
l : l

(0.02) ().08)

9  I l  l l
().  re) (0.27) (0.22)

3 l l  2
26 34 36

(0 .51 )  ( r . 71 )  ( 0 .75 )

1 5
(0 .08)  ( ) .1 )

4 l
1 5  1 6

(0 .31 )  ( 1 .33 )

5
( 0 . l )

l
1 9

(0.10)

4 b , +
(0.orJ) p.1l) (0.08)

3 5 3
1  1 2  1 5

(().  rs) ().25) (rJ.3l)

40

30

20

10

+ Powerful
+ Sooty
+ Masked

3
Visits

Figure l- Dele.lbn (urves Jor otrl surN.ls, us ttuntb(r ol sites
(tdal 18] ut whith a species was d?tected, against
umhet oJ visits (total 5 pet stt?).
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1 . 0

------€- Powerful
- Sooty
-"!-- Masked

and Sooty Owls and four for Masked Owl. Apply-
ing the probabil it ies to sites effectivcly visited
once or twicc shows that these owls wcre missed
at 70 80 per cent of cxpected sites visitcd once,
and 55-65 pcr cent of expected sites visited twice
(Tablc 7). In other worcls. a single round of
surveys clctccts thcse owls at only a quzrrter to a
fift lr of potential sites. ancl two rounds detect
thcm at a third to a half of potential sites.

Ovcrirl l , Powerful Owls were misscd at an
estimated 7-5 sitcs (19"1,), Sooty Owls at 115 sitcs
(29%, ) and Masked Owls at 63 sites ( l6'1, ) out of
thc 401 sites. From the detection probabil it ics,
the correction factors that nust be applied (Table
7) give an estimate ol the total numbcr of sites at
which each species should havc bccn prcscnt in
thc study area: Powerful Owl at 150 sites (37"/.),
Sooty Owl at 187 sites (47%). Masked Owl at 98
sites (2,1'1,).

DISCUSSION

Calling, response unel u,eutlrcr

The fact that bw-frequcncy Powcrful Owl hoot-
ing can bc heard over a greater distance than
high-tiequency 7llo screcching/scrc?rming is
consistent with a general rulc of acoustics. The
lower the frequcncy. thc farther the distance
travclled by the sound; or, attenuation of sound
over distance is greater at highcr frcqucncics
(Ross ing  1990;  J .  Bre t te l l .  pers .  conm.) .  The
results of this study, in terms of thc cstimatcd
audibil i ty range of Powerful versus Sooty Owls,
arc cor'rsistent with the acoustic properties of their
calls. It would be cxpcctcd that, in humid
conditions. Sooty Owl screaming at fundamental
frcqucncy c. 2 kHz is attenuated by irt lcast twice
the rate of that of Powerful Owl hooting at
bctwccn 0.5 and 1 kHz (cf. Kavanagh and Peake
1993; Kayc and Laby 1978: 63).

It was not clear during this survcy whether the
owls reduced their call ing rates during wind or
rain, or whether they could not be heard as well
under such conditions. Fleay (1968) noted that
Powerful Owls were inactive during high wind or
heavy rain. Sooty Owls were detectcd readily at
close range (<200 m) during this suryey when
thcy did call (high-frequency scream) during wind
or rain. suggesting that the lack of rccords during
such conditions rcflected a lack of call ing by
owls rather than poorer dctection, at lcast over
short distances. However, long-distance sound

0.8

I  ^ ,

o.2

0.0
2 4 6 8 1 0 1 2

Visits

Figurc 2. D(/((/i.rr prclnbilirv curvts lor Iurgc larcst owls in
northl\l\t N?\' South Wal(s: ltohahilit| oJ ddt'(ion
|  ?tsLts nunt tur  o l  t  is i ts  p?r t i , . .

TABLE 7
An csl i rDr le of  the nunlber of  s i tcs at  which owls were missed,
a!  s i tcs \uneyed once (9t  s i tes)  or  t* . ice (217 s i tes)  in favourable
wci l lhcr .  calculntcd f ronr detcct ion probabi l i t ics basod on;18
si tes \urveyed l lve t imes (  l  i rb le 6.  Appendix l ;  to la l  393 s i tes
survcycd i l t  lcasi  oocc in favourable condi t ions).  Percentages
arc c.r lcula led as thc proport ion of  s i tes at  rvhich a spccics is
cxpccled to occur ( i .c .  dctccled + missed).  lhc corrccl rcn
factor (expeclcd/dcreclcd) cstimatcs lhc tot:rl numbcr of silcs at
which owls $crc prcscnr.  for  n v is i ts  pcr  s i ic .  Expcctcd numbcr
of  s i l ( rs r t  which a spccics is  prcscrt  (E.  i .c .  n s i tcs at  which
owls occurrcd) :  rumbcf of  \ i tes at  which owls were dctectcd
(D)/probabi l i ty  of  dclcct i rn for  n v is i ts  (P).  i .e.  E :  D/P.
Number of  s i tes at  which owls wcrc n isscd (M) = (E-D).
Thercforc.  ' t ,M :  M/El  " -D :  D/D. Corrccl ion tactor
(C) = E/D. thercfore C x D = E.  I r igurcs in parcnlhcscs

are pcrcenlrgcs.

Spccics
owls owls Corrcct idr

missed cxpcclcd tact() r

L vrs l l
I  v isr ts
5 v is i ls

Tolr l

I  v ls l t
I  v i s i t \
5 ! is i rs

Tolr l
Mir \kcd:

l v i s i l
2 v is i ls
5 v is i ts

Total

e (lr) 3'1 (7e)
r.1 (l,lt) 72 (62)
l9 (6n) 9 (12)
72  (39)  l  15  (61)

e (20) 36 (E0)
l l (3s) 20 (6s)
15 (6rJ ) 7 (32)
.r5 (16) 6l (61)

12
62

150

,13
I  1 6
2lt

187

.15
3 l
22
98

l l  ( 26 )  3 l  ( 74 )
zir (1s) 31 (ss)
36 (78) lo (22)
75  ( s0 )  7s  (50 )

3 , E
2.2
1 . 3

2 . 6
L 5

5 . u
2 .8
1 . 5



transmission is advcrsely affected bv wincl and
r i r iD .  A tn t , )sph ! r i r  ( t r I ' l ' r r i cnee lnd  r l in  a rc  l rmong
l l r ' j  l i r ( l  r \  r r l f cer ing  'ound pr ( ,n r iF i l t iun  (P i t rkc r
I t ) \h :  Rrxs in !  Iq , , { r i  \ \ ind  i lnd  r i i r  i r r r l ru le r lec  r r rc
also among thc inportant ambient (background)
sounds linrit ing the hcaring of orvls. through the
intericrence cffcct (Martin 1990). 

' fherefbrc. 
owls

mav Dot call trnder conditions unfavourable for
long-distance sound transnissi0n

The results of this studv. in terms of owl call inE{
bchaviour. response typis and dctection rates in
re la t ion  to  t ime o f  n igh t .  weathcr  and l i s ten ing
versus plavback. alc gcnerally similzrr to those
rcportcd for these species by Flcay (1968),
Robcr ts  (198.1) .  Beru ldsen (1986) .  Ho l lands
(1991) .  Kavanagh and Pcake (1993) .  H) ,cm ( in
Dcbt ts  1993a)  and Chafc r  and Anderson (199.1) .
Thc ou'ls in this study gavc a varicty of rcsponse
typcs 10 plalrback. and a varicty of call typcs in
thc casc of 7'va.r species. The Barrcd Owl S/rir
vtriu and Tawnv C)wl J. rulaco give a similarly
gratlctl scrics 

'of 
call ing an-d behaviour;l

rcsponses. culminating in challengc or attack of
the ' intruder' (hurnan irnitation or playtrack
anlplif icr); nlalcs rcact faster but females are
morc aggressivc (Bosakowski et a/. 1987; Galeotti
an t l  Pavan 1993) .

Thc rcsults of this survel'. in relation to
cnvironnental and temporal variables. are also
broaclly similar to thosc for owls on other
continents. Wind. in particular, and prccipit irt ion
irrc thc factors most affecting owl detectabil ity
ard response. Wind may obscure owls' calls,
rcndcr thcm difl icult to distinguish, reduce their
audibil i ty range by a lactor of up to 10, l imit the
range of playback. and reduce the observer's
abil ity to see or hear responding owls; it may also
causc rcduccd owl activity through diff iculties in
fl ight or foraging. or in hcaring prcy (Palmcr
1987:  Srn i th  and Carpcntc r  1987:  Gerhard t  1991 ) .

Seasonqlitt

It is apparent f lom Table 5, from incidental
rccords clsewhcrc in Novcmber and January
(pers. obs.), itnd from other owl surycy work in
Ju ly -Decenber  1991 (w i th  R.  Kavanagh fo r  thc
NSW Forestry Clommission), that all three species
call or can be intLrced to call in virtually all
nonths ol the year. However. the intensity of
spontancous call ing or response may vary season-
ally. There may also be annualvariation in breeding
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activitv by 7y1o owls. rcflectecl in calting and
rcsponsc rates (c.g. Schodcle ancl Mason I9il0).
This is sLrggeslcd by thc suddcn upsurgc of
Masketl Owl records in this stucly in 1992.
comparcc l  w i th  1990 and l99 l ;  pc rh i ips  au tumn
1992 was a good laying scilson for Masked Owls
in the study arca. A sirnilar cfTect. of annual
var ia t ion  in  ca l l ing  in tens i l y  w i th  f luc tua t ions  in
popu la t ions  o f  smal l  nammals  (anc l  hencc  in  the
likclihood of successful owl breeding), has bccn
rccorded in somc Northern Hemisphcrc owls
(Pa lmcr  19 t17 ;  Sn i th  and C i i rpcn tc r  l t )87) .  Over -
all, this study detected l itt le effcct of scason
(within years) on owl call ing or response. a rcsult
consistent with othcr ou'l survcy work in Australia
(Kavanagh and Peake 1993; Hycrn in Dctrus 1993a;
R. Kavanagh. unpubl. data). This contrasts with
the highly seasonal owl call iDg and brcctl ing. ancl
harsh  w iDtc rs ,  in  thc  Nor thcrn  Hcmisphcrc  (c .g .
Bosakowsk i  c t  a l .  1987, I 'a lner  1987) .

D et ect a h i lit I Lt n Ll u h un d o nce

The survey results suggest that within the study
rcgion Powcfful and Sooty Owls are similar in
abundancc and about twicc as numcrous i ls
Maskcd Owls. Howcvcr, somc caution is nccdcd.
as the detection radii for Powerful Owl vcrsus
Tyro differ. Powerful C)wls can be heard ovcr at
lcast twicc thc distancc. and thcrc wcrc somc
cases of the same bird(s) being hcard at two sites
1 km apart. Powerful Owls. theretbre. may occur
at lower density and havc a largcr home range
than Sooty Owls. Furthermorc, thc probabil ity
data (Tablc 6, Fig. 1) support a field impression
that the Maskcd Owl is less detectable than the
others. Therc arc scvcral possible reasons: (a)
Maskcd occurs lrt lower density in the region and/
or individuals rangc more widely; (b) dense forest
is not its prime habitat; (c) its calls arc less
distinguishablc abovc background noise; (d) it
may call lcss or sofletin]es respond less strengly
to  p layback  ( i .e .  i t  may be  lcss  te r r i to r ia l ;see  a lso
Debus 1993b). The Maskcti C)wl's detection curye
may also have been triascd by annual variation in
breeding activity (rcsponse). with an increase in
thc dctection rate (i.e. new sites) towards the end
of the study, perhaps associated with greater
brccding activity than i! 199(191

Becausc ovcr half the Sooty Owl detection sitcs
were in possibly suboptimal habitat, the probabil ity
profi le for this spccics may be a slight under-
estimate. This owl may occur at a higher
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propo l t ion  o f  s i tes  in  p r imc l lab i t i r t .  w i th  a  h ighcr
cu l l lu la l i vc  to ta l .  \ lhere  i t s  dc tcc tab i l i t y  p ro f i i c
may approach that of thc Powerful Owl. This may
rulso applv to the Masked Orvl. whcn thc
cllrractclistics of its primc habitat are known and
survcys  l l r c  car r i cd  ou t  in  samplc  a reas  w i th in  a
single vcar. Thc detectabil it l '  profi lcs apply to the
region survevcd. and may be tl i ffcrcnt clsewhere:
th is  rcqu i rcs  s tudy  in  o thcr  rcg ions /hab i ta ts .

' l 'hc 
dctection probabil it ies suggcst that sites

survcyccl onlv once or twice wil l greatly under-
estinrxtc the owl popuLation in a givcn rcgion, and
that irt lcast threc rounds of surveys arc required
tirr grcatcr than 50 pcr ccnt probabil ity of dctcction
of thcsc spccics at given sitcs.

Surt'et intpIicutions

The survey  resu l ts : l rc  genera l l y  in  agreement
w i th  those o f  Kavanagh and Peake (1993) .  The
combincd rcsults of both studies. and additional
records  o f  ca l l ing  or  respond ing  owls  (pers .  obs . ;
Hycm in  Debus 19 t )3a :  Kavanagh.  unpub l .  da ta) .
n l low somc conc lus ions  on  the  techn ique:

(1 )  Ou, ls  ca l l  and  rcspond in  a l l  n ton t l l s .  t l l c rc -
totc surveys nay be conducted at any time of
t h c  \  ( l l r  .

(2) The onc-hour l istening pcriod at dusk. and
survcys during the early part of thc night and
pre-da$'n. are inlportant t imcs for detecting
spontancous lv  ca l l ing  owls .

(3) Powerful Owl calls apparently do not inhibit
thc othcr two specics. Given the sometimes
dclaycd response of owls. Powcrful Owl calls
could be placed earlier in the playback
sequcncc and a ten-minute l istening period
built in at the end of playback/spotlighting (as
is the procedure of R. Kavanagh). Similarly,
Masked Owl calls could be broadcast last in
the sequence becausc thc lcss dramatic
rcsponsc wil l not be obscured by ensuing play-
back of other species (P. Pcakc, pcrs. cornm. ).

(4) Playback morc than doubles the detection
ratc (-56% of Powerful. 62% of Sooty. 56%
of Maskcd Owl records in this survey), and is
thcrcforc an important component of owl
sulvcys. This need not meirn that if observers
arrive at a sitc and only do playback, they wil l
miss 44 per cent.38 per cent or 44 per cent,
respectively, ol detections (i.e. they would
detect those birds already call ing on arrival).

(5) Spotlighting is inportant fbr dctccting owls
tha t  approach s i l cn t l y .  bu t  Iandom spot l igh t -
clriving is of no use in surveving these large
owls .

(6) Wct ancl/or windl' nights should be avoided.

(7) At least three visits arc rcquirccl i l  the aim
is bcttcr than 50 pcr celt conficlence of
dctcrmining the prescnce of an owl species at
a given sitc. For 90 pcr cent confidence, more
than six visits arc rcquircd (scvcn tbr Powerful,
cight for Sooty ancl nine fbr Maskcd Owl).
Kavanagh and Peakc (1t)93) drcw attention
to the rcquircment in North Amcrican owl
surveys of six visits to a site within a givcn
brceding season in ordcr to confirm owl
occupancy.

(8) An inter-site distance ol 1 km is suitable for
Sooty and Masked Owls. but is too close for
Powcrful Owls. In ordcr to avoid detecting
the same bird(s) at two sites. Powerful Owl
survey sites should bc 2 krn apart. The 1 km
interval for Sooty and Masked Owls assumes
that double-counting should not be a problcm
fbr these species, on the grounds that thcir
calls are probably audiblc (to humans) at less
than I km ol tapc playback is audible to them
at less than 800 m in forest. This docs not
nean that their territories arc I km apart or
closely spaccd.

Thc mean detection radii, from the audibil i ty
of spontancous calls vcrsus playback and the
approximately equal number of detections in each
category. are assumcd to bc 1.5 km for the
Powerful Owl and l3(X) m for the l-ylo owls. This
is consistent with cnnclusions on the audibil i ty of
Powerful and Sooty Owl calls (Kavanagh and
Peake 1993) and thc usc of i l00 m intcr-sitc
distanccs for Sooty Owl playback surveys (D.
Millcdgc, pcrs. comm.). These vzrlues are used
elsewhere to estimate the area sampled, and
hence to estimate population sizes of thcsc owls,
in nofthcrn New South Wales (Debus, Ford and
Recher ms).

Somc caution is required in the use of playback.
It is possible that frequent playback in the vicinity
of occupied territorics or active nests may inhibit
breeding or have an adverse effect on breeding
success. if i t causes owls to dcvote excess time and
energy to defence against ' intruders': t ime other-
wise spent in courtship, nest preparation, food
provisioning. or attendancc of eggs or nestl ings.
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occasionally and listening for a responsc, or by
replying to another's call. However. prolongeri
counter-call ing at close range can bc arti l icially
induced by plavback. whcrc the obscrver simulates
a persistent intruder.

It appears tltat male Powcrlul Owls passively
advertisc their territorics to conspccifics by
call ing, often in thc miclt l le hours of the night,
and that fcmales defend their territorics strongly
against othcr females by trcqucntly reall lrming
owncrship with drLSk and dawn call ing. and by
v igorous ly  expe l l ing ' in t ruders '  ( i .e .  s t rong ly
rcsponding to playback; Tablcs I 3). Ductting on
moonlcss nights (Tablc l) may cnablc malc and
tenrale Powclful C)wls to maintain contact in
cond i t ions  o f  low v is ib i l i t y .  Thc  resonant  na ture
of Powcrful O$'l hooting carries for long distanccs
(1  2  km:  pcrs .  obs . )  in  s t i l l  cond i t ions .  bu t  has  no
carrying power in wind (i.e. it is strongly
Lrttenuated by wind. as determined by l ield testing
of playback in wincly conditions; cf. Rossing
1990). Theretbre, it is not surprising that the
owls cannot be hcard or do not call on windy
n igh ts .

Sooty Owls. similarly strongly tcrritorial. also
appear to reirff lrm occupancv by frequent dusk
and dawn call ing (Tablc l). Drizzlc and rain arc
frcqucnt in cscarpnrent rainforests and Sooty
Owls  mu. t  thc rc fo re  bc  l . t i vc  lo  sonr (  cx ten t  in
such conditions (in fact it was rarc to achicve a
survey night of () rain in primc Sooty Owl
habitat). This is lcflected in the number of records
when rain rated 2 or 3 and in the nature of thcir
piercing, high-pitched calls which arc audiblc
abovc thc sound of wind or l ight rain on fbliage.
Sooty Owls responding strongly to playback otien
remained invisible in cover (Tablc 3); this may
have been related to their dense habitat but
also seemed partly a reluctancc to pcrch in thc
open.

The call ing behaviour of Masked Owls is sinri lar
to that of Sooty Owls. and at t imes Masked
respond as strongly to playback, although thcy
may be generally lcss rcsponsive. The call ing
behaviour of the Maskcd Owl in relation to
weathcr. and its greater wil l ingness to perch in
tlrc opcn when responding to playback, are
consistent with its drier, more open habitat;it also
sccms boldcr than the Sooty Owl (Debus 1993b).
Thc Masked Owl's screeching calls zrrc drowned

Habituation mav also be a problem. where owls
reply on init ial playback attempts but reluse to
unsuet  p l ryb i rck  on  suh. (q11qnf  , , i s i t ,  lP , rwcr lu l
L ) \ \ l :  p c r s - , r h ' . : R .  K r r r r n . F h .  p c r \ .  c ( , m m . ) .  i l
l nc  i r t rn  r5  to  m( )n l t l l r  r )ccup i lncy  , rvc r  t i rnc .
(Jh \er \Cr \  qhou ld  he  r l c r l  l r ,  o \ \ l s  h r r i \ ing  rnd
obseIving them silentlv on these later visits.
Galeotti and Pavan (1993) found that for rhe
Tawny Ou,l. which has individually recognizablc
calls. responsc intensity is higher when plavback
is of a strirngcr's calls than when ar known
nc ighbour 's  ca l l s .  A lso .  tha t  the  in tens i ty  o f
rcsponse to a stri lnger decreascs with repeated
playback of that call: response to ncighbours
remains  wcak .  Fur thermore .  thcse  owls  have long
memor ics  fo r  the  ca l l s  o l  kDown ind iv idua ls :
Galcotti and Pavan usccl plavback intervals of a
month in ordcr to n-l inimize habituation. The
cxplanation given for this ncighbour-stranger
discrimination is that it minimizes needless
aggrcssive acts and prcvcnts cscalated contests
bctwcen settled tcrritory-holdc rs. The contestant
roles arc prcsuncd to be established from the first
contcs t .  hcnce thc  dec l in ing  response to 'known '
strangers (i.e. playback amplif icrs. whiclt rctrcat
after a rcsponsc). Thcrcforc, rcpcatcd visits to
confirnr occupancv could prolitably usc diffcrcnt
playbirck sequences. from various sources. on
each visit or at lczrst rotatc two or thrce tapc
scqucnces over several visits. InteNals between
playbacks should also be long, e.g. a fortnight to
a  n ]on th .  Never the less ,  hab i tua t ion  d id  no t  occur
with frequent playback in one study (Mottled Owl
Strix virgatu: Gcrhardt 1991). and this may
l ,e  the  c r rse  w i th  l , r res t  fv lo :  th is  r rspec l  requ i res
stuoy.

Behur,ioural aspacts

Many of the survey results can be explained or
interpreted in the l ight of thc owls' social
bchaviour. habitat. sensory capacities or acoustic
proper t ies  o f  the i r  ca l l s  (e .g .  Schodde and Mason
191J0;  Mar t in  l9 f l6 .  1990;  Ho l lands  1991;
Kavanagh and Peake 1993). Much owl call ing
appears to be'call and answer', with spontaneous
(long-rangc) tcrritorial calls being answcrcd by
ncighbours but l i tt lc prolonged counter-call ing
o thcr  than duc t t ing  by  membcrs  o f  a  pa i r  (Tab lc
2) .  I t  appcars  tha t  nc ighbours  o r ' l l oa te rs ' ,  a t  leas t
of thcsc tcrritorial. lox-dcnsity tbrcst spccics.
can monitor cach othcr sufl iciently by call ing



June,  1995

out  b !  w ind  or  ra iD
c l tec t ) .  hcncc  i t  docs
i lu r ing  w ind  or  ra in .

on foliagc (the interfcrencc
not  ca l l  o r  cannot  bc  hcard

F ina l l v .  thc  resu l ts  o [ .10  p layback  t r ia ls  on  l2
pairs of Tawny C)rvls bv Galcotti and Pavan
(1993) proviclc sonc pcrspectivc on the prcscnt
surveY rcsr . r l t s .  in  l c rms o f  rcsponse ra tes .  T l ley
founcl that 50 pcr cent of plal-backs in known
territories produccd rto repll ' . Thcrc rviis sttmc
inc l i v idua l  var iu t ion :  sone b i rds  in  known
lcrritorics ncvcr rcplicd (four nralcs rncl fout
lcmalcs .  inc lud ing  two pa i rs  an t l  four  mcmbers  o f
o t l l c r  pu i rs ) .  N inc  inc l i v idua ls  responc lcc l  in  on ly
o i re  t r i r l . lnd  on l .v  scvcn rcsPonc lec l  in  morc  than
, ,  r  l r i i r l .  T l r . . t  , l : r t ; r  \ u l l \ ) f l  l l t L  i m p r c r . i , r n  i r t
t l r i s  . r t r , l r  I l r . r l  , ' \ l  . l r f \ c v s  j r r e  t i n r c - \ ' ( r r \ u r n r n g
l rnc l  l rbour - in tcns ivc .  fo r  ra thcr  low dc tcc t ion
ra tcs .  and th i l t  sonre  owls  w i l l  inev i tab lv  bc  n r isscd
r ' \ L  n  \ \ r t l r  r r l r l i r r l i r l  . r r r \ ( \  t .  (  l l n i q l l .  s .
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APPENDIX 1

Dctcc! ion probabi l i l ics for  Lrrgc lo lcs l  owls in n(n1h erst  Ncw

South Wit lc \ .  Cl l lcul i t lcd 1l (nn thc law Llr t l l  o l  
' l  

rb le 6.  u5ing lhc

nretho( l  o l  over l (n)  (1971) to cst imat( j  thc detoct i ( )n Probabi l i ly
lor  r  s inglc v is i l .  Probrhi l i ty  . r1 n v i \ i t \  :  I l  ( l  Pf l

whcr l :  P = probal) i l i ry  on i i  s in l r le v is i t .

Vi \ i1s Porc ul Sool ! Nlrskcd

I
2

l
5

,7

ii

l o

0 .26
0.t5
0 .59
0 .70
0 .73
0. il.1
0. rJ8
0  9 l

( J .95

0 . l  t
0. -13
0  5 l
0.() I

0 .76
( ) . 8 1
0 .s5
0. ilii
0 . 9 1

0 .10
0. -i6

0 .59
0 6 7
{ ) . 71
0 .79
0 . t 3
0 . s7
0 .39
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