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SEASONAL CHANGES IN RAPTOR NUMBERS AT ARMIDALE.
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R?rciyed 15 Apri l ,  198.1

Ret, i led 10 September, l9l l5

Transect counts and other observations in 1980 and 1984-1985 revealed a winler
low and summer peak in raplor numbers and species diversity at Armidale (N.S.W.).
Most of the common species were more numerous in summer than in winler; l i terature
data indicate that these species are correspondlngly more numerous in winter than in
summer in some cl imaiical lV less extreme areas in eastern and south-easlern Auslral ia.
Some species at Armidale appear to conlorm to Newton's (1979) movement calegories:
(a) breeding adults sedentary, surplus birds dispersive (Wedge tai led Eagle Aquila audax,
Lit t le Eagle Hietaaelus moryhnoides, some Brown Falcons Falco berlgoaa and Austral ian
Kestrels Falco cenchtoides\ (b) local movements (some Collared Sparrowhawks Accipl lea
cif thocephalus, Peregrine Faicons Falco petegrinus and Brown Falcons ; (c) migrants
(breeding: some Brown Goshawks Accipi let lascialus and Austral ian Kestrels; wintering:
Ivlarsh Harrier Citcus aetuginosus); (d) nomadic or irruptive (Black-shouldered Kite
Elanus nolatus, Black Kite Milvus migrans).

Publ ishcd in fo rn ' ra t io l l  on  the  scasona l  move-
mcnts  o f  comnlon  Aus l ra l ian  rap tors  i s  s l i l l  f rag-
nrcn la ry .  [ -v idcnce ( rcv iewec l  by  B lakcrs  e t  o l .
1984)  on  the  movemcnts  o f  some spec ics  has
comc f rom band rc tu rns .  recorded f luc tua t ions
in  nunbcrs ,  v is ib lc  passagc  a t  a  g iven p lacc ,  and
thc  prcscncc  o f  sou thcrn  fo rms in  nor thern
Aust ra l ia  and is land\  to  thc  nor th  c lu r ing  the i r
n0n-brccd ing  ssason.

Bakcr-Gabb ( l9tl4a,b) undertook regular
t ranscc t  counts  to  dc tcc t  scasona l  changes in
rap tor  number  in  V ic to r ia .  A  s imi la r  approach
was uscd a t  Armida lc  ( . . i0 -  . . io 'S . ,  l5 l '  40 'E ' . )
on  thc  Nor t l , c rn  Tab lc lands  o f  Ncw South  Walcs
dur ing  1980.  Th is  rvas  a  d rought  ycar ;  on ly  68(%
of thc mcan annual rainfail was recordcd. Thc
( l rought  b roke  in  198-1 ,  and t ransec t  counts  wcre
rcsumcd in  mid  1984.

METHODS

In  l9 i i0 ,  a  seasond l  inc lcx  o f  rap tor  [umbcrs
\,vas obtaincd by rcgular road counts on l ivc
closcd routcs radiating flom Arnridale. All
rJptors sccn r," ith thc unaidcd c)'-c, or f i lst hcard
or  de tec ted  by  thc  l cac t ious  o f  o ther  b i rds .  wsrc
notcd  and s tops  wcrc  madc on ly  to  ident i f y  b i rds
\ \ ,hc rc  ncccssary .  Ac ld i t ionaL count \  wcre  made
t lu r i r rg  rcgu la r  t ra in  t ravc l  bc twccn Armic la lc  and
\\ 'oolbrook 68 km 1o lhe south-wcst. The same
dis tancc  and rou tcs  wcrc  t ra !c l led  accord ing  to
a standard paltern cach scason. Table I details
the  ( l i s t f ibu l ion  o f  cour l ts  th rough the  year  and
tl 'rc modc of travel. Wlrere a car was used in-
s tead o f  a  b icyc lc .  thc fc  was usua l ly  a t  l cas t  onc
additional observcr Car speed was not more
' !han 60  km pcr  h r )u r  and was no t  morc  than
40 km per  hour  o r  ths  fcw occas ions  ( la tc  in
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TABLE I

rrplnr transect counts at Armidale, 198G19111. Trnvel \ \ 'as by bicycle unless other{ isc_  
i nd i ca ted :  c  =  ca r .  t : l r a i n .

I{oule Distancc Mar
(km)

Apr May June OctScplAusJuly Nov Jan Total per

4

4
4
3
6

1(2c)
4(2c)
aQc)
4 (3c )
l c
3

^
3

I
2
l
+
5
6t

t 2 1
l 2 l
l c Z l
l c  2  1
l c  l c  l c
1 1 1

2 2

l c  l c  l c

2 2
1 t

I  l c  l c

2t+
t l *1 '
t,r'71

68

'3 includes 8 knr \ \ i thin Armidalc city
**includes I I  km \\ ' i thin Armidale cit ] '

t l l c  \uJ r )  uhcn nu  a . ld i t iona l  observer \  were

l ) rc i ! :n t .  (  our ' r t \  l r c Ic  cqu l l l y  d i \ t r ihu tcJ  bc tween
nrorn ing  and a f tc rnoon on  rou tcs  l -4  (s ta r t ing
t$o  hours  a f tc r  sunr ise  or  f in ish ing  w i th in  the
hour  he forc  sunset ) .  and were  donc  in  the  morn-
irrg 0n routcs 5 and 6. Counts wcre opportunlstlc,
so \!eather conclit ions werc variablc and counts
\\ 'crc not prcciscly spaced, howevcr rainy weather
uas  avo idcd .

Armidalc is locatcd on an outl icr of the south-
castcrn highlands, a rcgion characterised by
nrlrkctl scasonality and low wintcr lempcratures
( c / .  N i x  i 9 7 6 ) .

' Ihc  gcncra l  s tudy  arca  has  becn descr ibed by
Gcnc l l y  (1978) ,  K ikkawa (1980)  and Ford  and
Bcll ( I 9lt I ) . Sufl lce it to say here that thc winters
arc quitc scvere, with occasional snowfalls.
l{ou1cs wcrc sclected to maximise the habitat
typcs travcrsed. antl each route had some unique
Icaturcs although all passed through undulating,
partly clcarcd grazing lantl with rcmnant patches
of Itu.al!ptus dominated open forcst and wood-
lanu.

Routc l: passed ad.jacent to a water rcservoir
(r '. 20 ha of opcn water).

Route 2: passecl acljacent to the Armidale sew-
agc t.catmcnt works (scvcral hcctares
of marshy ground and settl ing ponds)
and a 107 ha Pinus radiata plantation.

l loute 3: f lattcr and more open than the other
rou tcs :  t rees  more  severe ly  c leared  or
affcctcd by dicback.

Route 4: morc i l iverse than other routcs: passed
somc cultivation paddocks (orchards
and sorghum) .

Route 5: climbe(l to t ' . 300 m higher clcvation
at  thc  mic l -po in t  (B lack  Mounta in
20 knr  nor th  o f  Armida le  ) .

Routc 6: passecl through scvcral kilomctrcs of
flat, almost trcclcss lcrrain; also passcd
a la rge  ( r ' .  65  ha) ,  sha l low f resh-water
swamp.

In  I984,  approx in la tc ly  month ly  roac l  counts
wcrc rcsumcd on a closed route that incorporatcd
par ts  o f  thc  p rcv ious  rou tes  1 ,3 ,4  and 5 .  lh is
50 km survcl, is bcing conductcd according to
the  gu ic le l incs  o f  Bakcr -Gabb (191 i1 ) .  w i th  two
observers  in  a  car  t ravc l l ing  a t  no t  more  than
50 km pcr hour. This is part of a long-tcrm
study ,  bu t  p rc l im inary  da ta  a rc  p roscnLcc l  here  to
supp lcnrcn t  thc  1980 rcsu l ts .

RESULTS
'l 'ransect 

counts (Tablcs 2 and 3) r 'evcalcd
seasona l  f luc tua t ions  in  numbcrs  o f  a l l  the  com-
mon spccics in 1980. The trend for most specics
was onc  o f  dcc l inc  th rough the  year  lo  a  low in
win ter  o r  spr ing ,  thcn  an  inc rease in  summcr .
This trcnd also applied to species divcrsity
(Tables 2 and -l). Thc Armidale urban arca
supported the poorest tally, followed by route 3
(especially in the brceding scason). Route 5
shorved greater f luctuations in numbers and
diversily than thc othcr routes. Thc raw data
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Seasonal count of
totals

TABLE 2

raplnrs al Armidalc March. .1980 lo Janucr\.  lq8l.  r , ,ul , j r  l -5 FiBurcs in parenlhc\cs 0re lherncruornB r( 'urc b. A \pccle\ c\crpl lhc Black Falc,,D brcrl  in thc jr fca in 19g0.

Speciet Aulumn Winter Spring Summ! r SiSnificance
(x)

Black-shouldcred Kite
Whist l ing Kite
Bro*n Gtxhawk
Wedge-tai lcd Eagle
Litt le Eaglc
Illack Falcon
Austral ian Hobbv

Austral ian Kestrcl

Total
No. specics

( l l )  n . s .
(21t p<0.05'
(16) p(0.05'
(2) n.s.b
(18 )  p40 .01

( t )
(34) p<0.001
\122) p<0.05'

(228) p<0.001

t 0
l l

2
1 3

I

6 l

1 1 5

5
3.I

4
7

I

10

18
8

(.9)
(4)

(7)
(7)

8
3

7
7

t 4
38
'77

6

t 2
1 l
2

1 l

.
3 l
59

154
9

(  l4 )
(  l7 )
( 3 )
( 1 2 )
(2s)
(.2)
(.2)
(54)
(94)

(223)

(25)
(41)

(95  )

{ o )
(71
( l r )
(.1)
(8 )

( l )
( 20)
(60)

{ I  1.{)

n for roules l-5 only; p<0.0O1 for routes l-6.
o foa routes l-5; p<0.05 for routes 1-6 (but notc slrmmcr only records in Table 4)

TABLE 3

Raplor divcrsit !  on roLrtcs I 5, Armidalc March, 1980 to January, l98l_
Figures are no individuals/no. lpecics)

Routc Distance
( k m )

Counts/
scflson

Distance/

(km) Spring Summer

R  rp t ,  ' r

Au tumn

t ]  /6
t 3  / 5
2 t  /1
38 /6
60 l8

151/8

9/4
5 1 4

1 t  / s
25/5
21 12
8/3

77 /6

22 /',7
8 / 3

20/s
20/3
2/2

1 8 1 8

t6 l5
t5  /4
to l4
30/6
3 5 l 6
9/3

l  r 5 / 8

96
52
80

1 3 6
222

662

4
4
4
4
l
4

r 2 1
2 t 3
3 2 0
4 3 4
5 1 4

City* 19
All routcs:

*thosc sccl ions of routcs 2 and 3 traversing thc Armidate urban arca are shown separately.

for Tables 2 and -.1 are to be publishcd scparataly
as  an  acccssory  pub l i ca t ion  (Debus 1985) .

Data for 1984-1985 (Table 4) also show a
win ter  low and a  summer  pcak  in  rap tor  numbers
and diversity at Armidalc.
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I 'ABLE 4
I lonlh l !  col rn l  o l  raplo.s a l ( )ng a 50 k lJr  l ranscct  at  Armidale,  Ma!.  198'1 10 Seplember.  1985.

Sfqcics as in 
'I.rble 

2.

Spccics O Nl\{ D NIt\4 J A s o N

l ] lack-r lrorr ldcrccl Kitc
I]Lrck Kirc
\\  hi\ t l ing Kitc
I]r(Nn t losha\\ k
wcdgc-lai lcd t l i lglc
l - i l l l c  L r ! l r
l l lack Falcon
I 'crcgrinc l :xlcol l
Au\tral ian Hohb)
l ] f ( )$ n F! lc0n
A L l s l r  l i i l D  K c \ l r c l

\o.  spccics:

\ o  i n t l i r  i r l u a l s :

6 2 1

I

52

I

l -

- .  l -

_ _ I l
2 l

I
|  -  2 - .  Z

r  I  r i  I  2 1  2 -  I
7 ' /  l l  . l  l , +  I 4 I  3 1 0 ' 7

t 2 2  2 2 3 l . + 5 . 1  1 2 l ' + 2  3 6 : l

' 2  
4  6 , 1  1 7

. 1  . r  - 1  l 0  l l  1 3  7  1 1  l : l  t 5  8  7  l l  9  I  1  1 6  l 1
! - - _ - _ Y ' ] ! _ _ - \ - J ! - - - - : .  - J

' l o  
3 1  l l  3 0  2 4  3 4

SYSTtrMATIC LIST

Bfa(k-shouldercd Ki te l  lanu!  nt) tatu '
l . r s l l  r e e n  $ l r ( n  l l r i n r  i n . l  h , ^ ( f l r 8 .  a n d  u h , r n  r ' ( r c h e { l
. ' n  l ' l . r  : r n r l  $ i r ( \  J k ' n E  r , ' a ( l \  s r l d  r r i l $ ! l  l i n e \  ( l , l

\h ich i t  is  a l t ractcd) and ()n d! 'ad l rocs.  Flucluat ions in
numbcrs in 1980 \ \ r rc nol  s igni t icant  ( fablc 2) .  In
I9t i l  l9 t j+ thcrc \ \as . l  nrousc plaguc on the s l ( )pcs and
pl l in\  \ \c \ l  of  Armidalc;  dur ing lh is t imc thc Ki les
\crc scl ( l ( )m sccn . r1 Armidi lLc.  Fol l ( )* ing thc dccl i  c
ol  lhc m( 'usc plaSuc,  Ki tcs in adul t  p lLrma8c appeared
rt  Armidalc (Table ,1) ,  of tcn in pairs.  and defendcd
rcrr i r ( ) r i ! 's .  Ih i \  suggcsts lhat  th is spccics is  per iodical ly
rcsi (1cn1.  ra lhcr  lban adhcr ing to a regLr lar  scasonal
pxl lcrn,  r t  lcasl  ( , \cr  thc por iod o[  lhu survc] .

Bla(k Kitc \lilltus nriyans
Nol  d( ' tcctcd on 1980 l ransects.  A s ingle indiv idual  mca-
\ i ( ,nal l \  soon at  o lhcr  t imcs in 1980 ncar the sv,ramp on
rortc 6.  An i r rLrpl ion ()ccurrcd in 1978 (pcrs.  obs.) ;
i |ccofding to local  rusidcnls the k i tcs brcd dur ing th is
i , r  a prcvious i r r l rpt ion- Recordcd oncc on later  l ran-
scc1s.  \ \hcn conspicuor.rs in f l ight  ( ) \cr  a r ( )ad.

Whist f ins Ki tc I lo l ia l tu \phenurus
l lar i l ]  sccn in f i ighl .  a lso r ! 'adi ly  detoctcd by i ts  cal l ,
bul ma! bc (:,vcrlookcd \\'hen pcrched in ieafy trees.
RLrmoured to be c lcc l in ing local ly .  Hunt (1977) rccordcd
one i lc t i \c  ncst  pcr  1.6 km of  r iver  in past  ,vcars at
Invcr(- ' l l  { l (X)km north- \ r ' l js t  of  Armidale) ;  in 1980 t$o
lct ivc nesls in th is studf  area wcrc l5km apart  and
l \ \o o lhcr \  rcpor led as roughly bet*een these $ere
i lpparenl l ]  no longcr in use.  A nest  in drv agr icul tural
Innd (nc\ t  I ,  sec Dcbus l98l)  has s incc been deserted,
an( l  thr  specios ha\  n( i t  bccn recordcd on rccent  r ( )ad
counts (  Iublc , { ) .  Pcrhaps the abundancc of  lamb car-
r i ( )n in the droughl  \c l r  o[  1980 permi l ted tcmporary
brcc( l ing r \ay l rom \ \ater  bodies.  Sight inSs in 1983-1985
hr\c bcen conl lncd lo lhc v ic in i t )  of  *atcr .

Brorvn Goshawli A (t ipitr lo\(iatu\
A skulking sDecit 's. di l t icult  to det! 'ct on trrnsects. Secn
slrrn f lr in!:  , i r  t , ,rr in'r  ncar r,rr i l \ .  hul cr\ i l \  "r 'er lu, 'kcd
shc r r  o . r . : hed .  Ann (J r '  l i '  l ( a \ c  t l l l  A rm i ' l : r l (  d i \ l r i e l
l , ' r  l l r ;  \ ! r r t f r ;  h i i , 'mc .  n , , r . '  r n r l  c , ' n . p i c r r , , r r t  i r r  d i *
D IJ \  i n  \D r i n r  ( ) r ( i r \ i , ' n J l  : t , l u l t \  an ( l  lmmr lu re \  a r c
i , t r r r nc , l  i n  t i r r '  A rmrd r r l t  r r r ban  r r r r r  I n  au l r lmn  rn { l
winter. and nrrmbcrs incrcasc at Ncw l lngland National
Park 70km cast of Armidale in aulLrmn and [ ' inter
(N' lcFarland 198,1). Activc nesls at Armidalc in l9t l{)
\ \crc aboLrt I  km aparl $hcre thc hahitat pcrmitted.

Colfared Sparrowharvk A.. ipi ter dr. lxx (Pl lolus
Not sccn on lransccts as i t  is small  and skulkinS;
occasi(r lal lv scen at other l imes. part icularl !  in forested
countrv t( i  lhc cast of Armidato. Adults aro occasion-
al ly obscrved *i thin Armidale ci l ]  during lhe wintcr
m;nths (pers. obs., P. Jarman pers. comm.); a spring
\ r ' . : h l i nc  , ; f  an  imma lu re  I n  l h r  c i l t  c r ' i nc i de r l  $ i t h  t hc
f l . . l s i n i , ' f  ( i 'mm, ' n  \ l n r l , ng \ ' \ ! u rnu \  v t l r a r i \ .

Wcdgc-tailcd Erglc Aquilo audax
Larga and conspicLrous, readi lr- secn * 'hcn perchcd and
fl \ in{. l , '  ' l r(r lrr  t l t ' lanccs Ir, 'm tht , 'b\er!, i r  than lhe
, ' i t rci  rpc. ie..  lmmlrlurc. on:l  rurplrrr arlults ras ct i-
denced br lcrr i tor ial evict i()ns) prcsenl in the autumn
to spring of 1980 (but not roulc 5 in winter);  pre-
occupation with ncsl ing probably accounts for the low
spring to summer lal l ]  (ncsts \r | j rc Nell  away from
transcct routes), Several act ivc ncsts a\erugcd c.5-6km
apart in lhe sludr- area, sugSesting a breeding densitt_
of about 3 000 ha per pair.  Birds rccorded in Januar!,
1985 (Table ,1) \ \c.e immal re: l 'ablcs 2 and 4 in
combination suggcst that \casonal l lLrcluati()ns are not
sign;f icant.
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Li l t fe Ergfc Hicrau, : : rut  nr t rp l t t t i t l t :
I n ( , ' n \ n t (  , ' u \  L \ ( c p l  \ h e n  

' t l \ i n g  
l r r  u l , ^ c  r J n I c .  i n r l

\ \  h c n  ! l r \ l l i r \ r n ! :  \ , , n r r t r m c .  ( l ( l r ( l ' J ( l  h r \ t  h \  c r l l .  O f t c l t
prrchcs i r r  lcal r  t recs r t lhcr  t lTan orr  cxposc<l  perches.
Some i lpprrcnl l \  lc f l  thc arei l  lor  thc \ \ inter  ln 1980
( T a b l c  : ) .  b u l  m ( ) r l  o f  r h c  t c n  k n o \ n  p a i r s  \ l u d i l r d  a t
r l r L  n ! . t  $ ( . r (  p r r r u n r  . r l l  ' e . r r .  R r . " , i i n g  r t r n \ i t \  a l
' \ r ' r r r l i r l (  \ . r .  . r h , ,  l  |  6 0 0  h r r  p r r  p a i r  r l J ( b u \  l ( ) \ t r

Spol ted Harr icr  ( i f t  u!  a\ \ in l i l i l
Nol  \ecn (nr  l .nn\cct \ .  Singlc rocord\  in l9E2: routc 6
rn No\cntbcr and Armidalc in Dcccmbcr,  possib l ! .
( l ronght-rc latc( | .

l \ farsh Harr icr  (  i t< u\  ut tu l : in. ) :us
N() l  scrn on l f lnsccl \ i  \overal  0n a largc lagoon 50km
nl)r lh o l  Armi( la l lc  in \ \ in tcr  1980 i tnd onc al  thc s\r 'amp
()n r l rUlc 6 in aulLrnrn 198,{  nn( l  \ in tcr  1985.

Rfack la l (on I  a lu,  \uhniscr
(h lncc s ight inr  ( ) f  a pt | i r  f rom rhr  1.a in in tv larch
19S0, ( l lhcr \ i \c  oot  sccn ()n l r rnsccts.  Othcr r iBht ings
o l  r '  s r n F l c  b i r d s  i n  t h c  a r c a  I 9 7 9 - 1 9 8 . 1  i n  J a n u u r l .
N l a r c h .  A p r i l  { o n c c  e r c h ) .  S c p l c m b c r  ( t h r c c  l i m c s )
a D d  N o \ l r m b c r  ( t $ i c c ) ,  \ \ h i c h  ! u g g c s l s  t h a t  t h i s  s p c c i c s
i \  r  \carcr  but  regular  \ i \ i t ( ) r  in thc \ \arntcr  monlhs.

Pcrcgr inc Fafcon I  o l<t)  t t .  t : t inut
\ot  sccn on t ransccts in 1980; onc'  \een in 1984-8,5 in
l l ighl  nrrr  a ro i l (1,  \ \hen rca\onahl \  conspicLl{ )us.  Seen
l \ l \  f ( im kno\n brccding s i l ls  in thc c;o lcr  months:
' rmi l \  par l ic \  an( l  s inglc t | ( lu l l r  and immatures occar ion-
nl l )  in  lhc 1)Lr tcr  Armi( la lc urban arca and surrounding
c r ) U n l  r \ .

Ausl faf ian Hobbr I  a! . t ,  h, tx ipornir
Di l l lcu l t  t { )  dcl rc(  on t ransccl \ ,  a\  i t  is  smal l  and incons-
picLr()us.  Soun on cxp()sod pcrches and in l l ighl  at  c l ( )se
rangc.  I ransoct  cr)unt \  nnd othcr obscrv t i ( )n\  suggcst
lhnt  lhc spocics i \  prcscnl  a l l  )car  but  rccords re too
ic\  t tJ  ( lc tcc l  i ln \  \easonal  f l r rctuat ions.

Brown l . 'a lcon IaL.)  h{ is . ) ra
I)ctcc l i ( )n a\  lor  I l lack-shoLr ldcrcd Ki lc .  perhaps more
conspicu( lur  h, :causc of  i ts  largor s ize and l t )ud cal l ing.
fhcre wr ' r  i lD indicat ion of  a f tak in numoers rn aurumn
bcforc t .c  \ in lcr  dccl ino in 1980; othcr  obscrvcrs
rctuarkcd lhat  thcre \ \ero man\ I l ro$n Falcons around
al  th is l inre.  

' fhc 
summcr increasc $as lurgelv conf ined

lo routc 6.  cspecia l l )  thc l la l ,  open tcrra in.  Therc $as
in nppi l runt  m(\ 'cnrcnt  pulse through the xrca in Marcl l
I9f i5 {Ti lb lc , l ) :  l i \c  b i rds.  somc obr iorrs lv juveni les.
\ \ . . .c  seen toBclhcr.  Somc a( lu l ts  in t l i l t inct  and rccog-
n i . , r h l e  l l r r n r . r p r  c t n  h \ . \ r ( n  r c g u l a r h  i n  n r e d i c t n b i c
l 1 l i r . ( \  I l  $ r n l L r . . u B F r . \ l r n g  r h r r  t h ( \  l t , , l J  \ i  l ( r  t \ . r n -
l ( )ncs jn arcas \hcrc lhc!  do nol  brc.cd (c.g.  on thc
o u t s k i r l s  , ) f  t h c  c i l \  ) .

Auslraf ian Kcstrcl f akrt rcn hnitkt
Dclccl ion as for  I l lack-shouldcrcd Ki tc.  The t rcnd in
numbcr\  in aUlUmn 1980 fo l lo$cd th:r t  found bv CeDe v
(  l97E),  h()r rcrcr  some adulrs as *c l l  as juveni l js  appeai-
ed 1()  lcalc.  pcrhaps bccauso of  dr icr  condi t ions t l ian in
1975. Othrr  obscrrcrr  remarkcd that  Kostrc l  numbers
suemed io\ \cr  than u\ual  in 1980. ccnol l ] 's  srLrdy did
n() l  c \ tcn{ l  hc\ond autumn, s( '  ho did not  deteci  anv
s r r r t r : r  , l e r ' l i n c  l r c n , l .  i  l , r x + - l q l 5  * r r e  s i m i t a r  r i ,
198( l ;  a r r r l rk !d spr ing inf tu\  \ \ . r . i  cr idcnt  (  I rb le , t ) .
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DIS( US1i!()N

ln  l9 l l0  son le  gcncru l  l rcnds  in  rap tor  numbers
cou l i l  bc  t l i sccrncc l .  F lowcver  the  va luc  o f  thc
va luc  o f  thc  s tuc lv  i s  l im i lc r l  bccausc  i t  las tcd
for  o r te  vcar  on ly  (a  d rought  year )  and resu l ts
nray  ha \ ' c  bcen a  t1 'p ica l .  Bakcr . . ( labb  (1984a)
Iou t ' t t l  n ra rkcd  ( l i f f c rcnccs  in  rcsu l l s  lo r  some
spec ies  in  consccut ivc  1cars .  Exccpt  lo r  thc
B lac l : - r ;hou lderc t l  K i tc .  wh ich  showcd i r rcgu la r
f luc tua t ions  as  in  many o ther  a rcas  (B lakcrs
c t  a l .  l ,981 ,  Bakcr -Gabb l984a.b) ,  t rends  in
1984-1985 para l l c l l c ( l  thosc  in  1980.  I t  appca ls
tha t  rap io r  nu lnbc$ and d ivc rs i tv  expc t iencc  a
rcgu la r  w in te r  dcc l inc  as  nr igh t  bc  cxpcc tcd  f rom
rhe sc i i sona l  c l imat ic  cx l rcn ' res  ( t l .  N ix  1976) .
Thc  t la ia  supDor t  N ix 's  p rc ( l i c t i ve  mo( le ls  tha t
b i rds  b lccc l ing  in  thc  south-cas tc r -n  h igh lan( ls  a rc
l i kc ly  to  n ro lc  c lsc \ \hcrc  l i ) r ' thc  w in lc r ,  a r rd  tha t
tc i t sora l  f luc i r ru t ions  in  b i rd  Dumbcrs  u re  mark-
c i l  uhcrc  \casona l i t y  i s  l l l onor rncc t l .

Mor ia l i t v  cou ld  accou | r t  fo r  sonrc  o f  thc  w in tc r
( l cc l inc  in  rap tor  nur i ' rbc rs  a t  Arn ] i ( la lc .  bu t  th i \
i s  unsubs tan t ia tc (1 .  H( ) r !evcr  the  subscqucnt  in -
c rca : ;c  in  numbels  has  p) 'eceded thc  l ledg ing  o f
loca l  ju !en i l cs  o f  scvcra l  spcc ies  ( l l rown Gos-
harvh ,  L i t t l c  Eag lc ,  Aus t ra l ian  K.cs t rc l ) .  an i l  in
fact f ledglings of thcsc spccics \vcrc rarely seen
on sun l lnc r  foa( l  coun ls .  fh is  suggcs ts  tha t  thc re
is  a  gcr tu ine  ( l cpar tu lc  and ar f i \a l  ( ' f  some ind i -
r  i . luu l .  r ' f  lhc  n l , ' f c  !n rnnron {pcc ic r .

' l -hc  c lucs t io r r  rcn ' ra in ing  is  thc  h i r ( l \ '  \ \ , in tc l
dcs t ina t ion  .Numbcrs  o f  some o f  thcsc  spcc ics
incrcasc  in  au tumn lo  w in tc r  in  n rorc  tcmpcrp l^
coas ta l  o r  in land Ioca l i t i cs :  Whis t l ing  K i tc  on
thc  coas t  (N.S.W. :  Dcbus 1982:  V ic . :  Bakcr -
Gabb l t )84b) ;  I J rown ( joshawk on thc  coas t
(N.S.W. :  Bcnnc l i  197.1 .  Dcbus I982:  V ic . :  Bakcr -
Gabb 1984b) ;  L i t t l c  Eag lc  on  thc  coas t  (Q ld :
[ -ongn]orc  I978:  N.S. \ \ ' . :  Dcbus  19821 V ic . :
Baker -Gabb l9 l l4b)  and poss ib ly  in land (V ic . :
Ca labv  l95 l ) :  Brown Fa lcon and Aust ra l ian
Kcs t rc l  on  the  co i rs t  (N.S.W. :  Debus 1982)  and
in land (N.S.W. :  B lakcrs  c t  01 .  1984:  Q ld :  S tor r
197. j .  pers .  obs . ) .  "Lcapf rogg ing" .  in  wh ich  b i rds
f rom h ighc l  la l i tuc lcs  migra tc  bcyonc l  rcs ic len t
b i rds  a t  lowe l  la t i tudes ,  i s  common in  Nor thern
Hemisphcrc  rap lo rs  (Nc \ \ ton  1979) .  There  are
ind ica l ions  in  thc  l i l c ra tu rc  (e .g .  S tor r  19731
Readcr 's  D igcs t  1976)  tha t  th is  mav bc  occur r ing
in  Aus t ra l ia  ( f ron t  coo lc r  rcg ions  to  thc  t rop ics )
in  ihc  Brorvn  Goshawk.  Aus t ra l ian  Hobby.
Broun Fa lco l r  an( l  Aus t r i i l i an  Kcs t rc l  a t  l cas t .
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and probab ly  o thcrs .  FLr r ther  bar rd ing  s tuc l i cs
nrav  cor r f i r 'n r  tha t  b i rds  u in tc r ing  in  nor thcrn

Quccr rs land or ig ina te  in  \ou th-eas tern  Aus t la l ia
l f t \ l cYer .  i t  appcars  tha t  fo r  manv o f  the  spcc iss
in  th is  s ludy  scasora l  n ' tovements  a rc  no t  on  a
la rgc  sca lc  (B lakcrs  c t  a1 .  l9 l l4 ) .  cer ta in ly  no t  on
thc  sca lc  o l  Nor lhern  Hcnt isphere  n l ig ra t ions
a l though passagc  is  v is ib lc  a t  po in ts  such as  Bass
St fa i t  (Thoma\  I9 ( t ) ) .  The abovc  l i t c ra tu re  c la ta
\uppor t  N ix \  (1976)  p rc ( l i c t i \e  mode ls  on  thc
u in lc r  dcs t ina t ions  o l  b i r t l s  o r ig ina t ing  in  south-
c i l s lc ! ' r t  Aus t ra l i i t .

R . lp lo r  ( l c r rs i t !  an i l  d ivc rs i ty  a re  invcrse ly
rc la tc ( l  to  lhc  in tcns i l ) 'o f  hunra t r  usc  o f  thc  Iand
(Nc\ \ ton  I ( )79) .  Thc  rcsu l ts  fo r  thc  c i ty  and
[ou lc  - ]  ( in tcn \ i \ t l !  g razcd)  agrcc  w i th  NcMon 's
hnd ing  tha t  thc  Ya lue  o f  lhc  landscapc  as  rap tor
hab i l i l t  iDc fcascs  in  thc  o rder :  u rban,  cu l t i va-
! i ( )n .  in rp ro \c ( l  p . l \ tL r rc .  rough graz ing ,  na tura l
\cge ta t i { )n  covcr .  Thc  cx t renc  f luc tua t ions  on
routc 5 \\ 'crc probably a rcsult of the morc
,c ic rc  rv in lc r  a t  h ighcr  a l t i tu i l c .  an t l  thc  c lTec t
t l ' r i s  h ! l \  on  prcy  ava i lab i l i t y .  Howc!er  i t  shou ld
bc  l . cnrenrbcre 'd  tha t  in  d rawing  thesc  conc lus ions
thc  aL l thor  i s  a rvarc  tha t  rc la t i vc  abundancc  an t l
no1 ( l cns i ty  \ \as  n lcasurcd  in  th is  su tvcy .

Mor r is  e l  a l .  (1981)  gavc  s ta lus  and n lovc-
Incn ls  ( la la  on  Nc\ \ '  S l )u t l l  Walcs  rap tors ,  bu t
nruch o l  th is  sccnrs  h i i sc ( l  on  sub icc t i vc  op in ion .
Thc l '  conr idcrcd  a t lu l ts  on ly - ' .  anc l  the i r  b la r rkc t
tc rn r  "par t ia l  nonrad"  incorpora tcd  pos t -b reed-
ing  d ispcrsa l  and a l t i tud ina l  m igra t ion .  Th is  te rm
()bscur-cs \\ 'hat is probably it more conrplex situa-
t ion  invo l r ing  rcgu la r  u in te r ing  areas ,  a t  leas t
lo r  sonrc  o l  lhe  spcc ics  in  th is  s tudy .  "Par t ia l

nomai l "  i s  a lso  an  inappropr ia tc  tc rm fo r  the
\ \ ' cdgc- ta i l cd  F-ag lc .  wh ich  is  se( len tary  as  a
brccc l ing  a t lu l t  in  tcmpera te  rcg ions  (Leopo l t l
a r r r l  \ \ ' o l f c  1970,  Readcr 's  D iges t  l9?6) .  Unt i l
n ro rc  banc l ing  c l r t r  a re  fo l thconr ing ,  " res ident "

nrav  hc  a  I ) [cmalurc  ]abc l  fo r  spec ies  such as
thc  ( 'o l la rcd  Spar rorvhawk and Aust ra l ian
Hobbr , .  s ince  sn la l l  spcc ies  are  more  ap t  to  makc
\c i l sona l  n lo \cnrcn ts  than la rger  spec ies  (Brown
l ( )76) .  I ) i f f c rcn l  s l r - i t t cg ic \  may opcra tc  in  d i f f c r -
cn t  c l in la t i c  zoncs .  i rcco lc l ing  to  the  b i r ( l s  fo t )d
\ u ppl\ '.

Nc \ \ ton  (  197( ) )  has  ic lcn t i f i cc l  f i vc  ca tcgor ics  o f
r -cs i t l cncc  \ tu tus  fo r  rap tors ,  bu t  ( la ta  a re  insum-
c icn t  lo  p lacc  mofc  than a  few Aust ra l ian  spcc ic \
l i rn r l \  in  any  ca tegor ,v .  A t  A fmida lc  i t  appcars
tha l  \on le  o i  thc  rap tors  can bc  ca tegor ise( l  in
t h c  l o l l o $ i n g  r r a l :

(a )  Breed ing  adu l ts  scdentar ,v ,  su lp lus  b i rd r  d is -

n c r { i \ c  ( \ \ c d g c - l r i l c t l  t a g l e .  L i t t l c  E u g l c .  s o m t
i l r , ,u  n  I -  r l i . . , t i s  r  nd  .Au. l  ra l i rn  Kc . l  rc l \  I

(b )  Loca l  n lovcn lcn ts  to  $ in tc r  te r r i to r i cs  (some
Col la rcc l  Spar rowhawks and Brown Fa lcons) ,  o r
cxpandcd home ranges in  w in tc r  (somc Peregr ine
Fa lcon s  )

(c )  Breed ing  migran ls  (somc Browt ]  ( ' r rshawks '

an i l  Aus t ra l ian  Kes t re ls )  o r  w in te r  (n , rn -brccd-
ing)  migran  ts  (Marsh  Har r ie r )

(d )  Nomadic  o r  i r ruPt ive  (  I l l ack-sho u  ldc  rcd
Ki tc ,  B lack  K i te ) .

Fur lher  banc l ing  s lud ics ,  t ranscc t  counts  and
ind iv i i lua l  mark ing  o I  b i rc ls  a rc  neec le r l  in  th is
and o ther  a rcas  to  p tov i t le  morc  da ta  on  rap tor
movemcnts ,  poss ib lc  rou tcs  and conccnt ra t io l l
a reas  and w in tc r ing  arcas ,  and t ln  agc  and scx
d i f fq rcnccs  in  mo\cn len ts .  Therc  i s  scopc  fo r
nruc l r  morc  wo lk  on  cvcn  thc  common Aust ra l ian
spcc ies ;  t ransec t  gu ide l ines  suggcs lcd  by  Bakcr -
Gabb (  l98 l  )  dcscrv t  w idc  ac lop t ion  bccause thcy
ofl cr a standar(l isccl approach.

ACKNOWLT]DG EMENTS

I  am gra lc fu l  to  Drs  P . . la rman and P.  O lscn .
and Mcssrs  J .  O lscn  and G.  Mar t in ,  fo r  ac t ing
as  dr i le rs  and/or  observers .  D l  Jarman gave
much Va luab lc  adv ice  and cncouragcmcnt ,  and
the  Dcpar tmen l  o f  Ecosys tcn l  Managcmcnt ,
Un ivcrs i ty  o f  Ncw Eng lanc l ,  p rov i t lec l  a  veh ic lc .
Mr  M.  Brookcr  gave much va luab le  a ( lv icc  and
commcnt  on  an  ca l l i c r  ( l ra f t  o f  th is  paper .  I
a lso  thank  Dr  V .  BoRngcr  fo r  s t . l t i s t i ca l  ass l \ t -
unce and Ms B.  Hut ton  o f  rad io  s ta t ion  2AD
for  metcoro log ica l  c la ta .  My w i lc  Suc  has  pro-
v ic lcd  inva luab le  suppor t ,  an( l  shc  is  par t i c ipa l -
i r rg  i r r  cur fcn t  f i c l t l  work .



120 S. J. S. Debus. Seasonal changes jn rapror numbers Corel la I  (4)

RF]F'ERUNCES

I ) : r kc r - ( '  bb .  D .  r _ t . q8 l r  t hc  p roposed  ARA rap to r
. .  \ unc \  \ ( hcmc .  A  o \ i u , r  Rap t , , r  /  \ , | ]  Vp , r r  2 (1 ,  7_ l
I tJkcr-(;rhb. D. J. r lqs.{r '  I  h( brucJina ecolosr of

t \ \ c l ! c  \ p i j ( j ( . \  , ' f  , l i u rn i t  r ap r , , r  i n  i , , r r h_u i { r e rn
\ r ( 1 , ' r l . r .  l r , v .  u i l J L  R t t .  l t :  t 4 5 . 1 6 0 .

I l . r l L  r -U r rhh .  D .  J  (  t qUJb r .  f he  f eed ing  cco l , g ]  r nd
n (n i t t t r r u r  r , t  \ ( . \ ( n  \ p (L t c \  t , l  r ap t0 r  o \ c rq in l e f l nA  i n(,f i r \rr l  \  rct. . f l r .  Au\t.  Wtldl Rt1'.  .  5t7,5-12. 

-
I l L .Dnc l r .  ( .  r l c )71 ,  l l  n r l i n f  anJ  , , b \ c r \ a t i on  no l c \  r , n

ftr, '$n !, , , \hr*ks. 4utr.  I t i rLl Randcr l t :  j6- j j .
I r l : r I L r \ .  V .  l r a \ i ( . \ .  S  J .  J .  F .  and  Rc i  \ ,  p .  \ .(19u.+). Thc Atlas of Austral ian Birds. Melbournc

tJni\  crsi lv Prcss. Melbr)urnc.
l l r , ^ \ n ,  |  . { . t 970 '  B i r i h .  ( , f  p r c \ .  t he i r  B io l og )  an ( l

I  c , , 1 , , ! \  l l rm l !  n .  L , , ndun .
( r l ab \ ,  J .  H .  ( 1951 ) .  No tcs  on  t he  L i t l l c  Lag le ;  w i t h

partrcul irr  rctr ' rcncc to rabbit predation. Emu 5l:
-] ] ,56

DcbLrs,_ S. J. S. ( 1982). Seasonal changer in raptor
numb_ers near S]dncy. Nc$ South Walei,  AN. i i ra.,
l61 60-61 .

l ) ( b u i .  S . . J . - S .  ( l 9 C . r r .  F , ' { ' d , , t  r h c  W h i \ l l i n g  K i r c  0 l
Armrd.f lL' .  Nc\\ S, ' l t lh \ \ ' r lc\.  C,,rel la 1: 62-61.

l)ebus.- S. J. S. (198,1). Uiologf of the Lit t le Eagle on
rl lc N(rr lhcrn I able lands oa'Nc$. South Wales: En;l
8 ,1 :87 -92 .

I)cbLrs, S. J. S. (1985). Accesrorv publ icat i t ln: seasonal
cnangor ln rtpolr nLlmbcrs at Armidale, Nc$ South
wnlc\.  . , l  ar ion Rapntr A svt Ne}l ' r  6: 6j-66.

Fo rd ,  H .  A .  and  t t e l t ,  l t .  { 198 t ) .  Dens i r y  o f  b i r ds  i n
eucal_v. pl $r)odland aflectcrj k) varvinpi degrces by
dicback. gaa 8l:  202-208.

Cencl l \ ' .  R. E. (t978). Obscrvati()ns of rhc Ausrral ian
Kestrcl ()n northern tablelands of Ncw South Wales.
1975. E'nu 78: 137-111.

Hu_!1, 4,- ( 1977). Luci- jot ki l ls Whir l ing Kites. Bi
ob r .5521  85

Kikkara, J. (1930)- Seasonali ty in the ncsting season o[
Zebra Frnchcs at Armidale. N.S.W. Enx 80: 13-20.

L r . , , I , ' l d ,  A .  S .  i n ( l  \ \ , , 11 r . .  I  ( J  ( t q7U)  F r ,od  h rb i r .
, ,1 lrr \rrns \\  c, lg, i- l i r i lcr l  teglc\,  . i , /r / i l , r  .)udu\, in
south-castern Ausrral ia. a.t IRO Wildl.  Res. 15: l-17.

t,ongmorc. N. W. ( i978). AYifauna of thc Rockhamp-
ton nroa, Qld. Sunbinl 9: 25-5J.

McFarland, D- (198,{).  Seas(xal chanSes in the avifauna
of Netl  bngland National Park. Aust. Uird Watcher
l0: 255-26.1.

Mor r i s .  A .  K . ,  McG i l l ,  A .  R .  and  Ho tmes ,  G .  ( t 981 ) .
Hand,ist of Birds in Nc\\ '  So th Walcs. N.S.W. Ficld
Orn i t h , , h ,g i s l s  C lub .  S tdne ! .

N i \ .  H .  4 .  r  l g76 l .  f n ! r r , ' nmL .n r r l  c i , n l r i , l  , , f  b re r J i nB .
post-brceding dispersdl and migration of birds in t l ic
Austral ian region. Proc. XVI Int.  Orn Congr. Can_
berra: 2'12-3C5.

Nc\ton, I  (1979). Populat ion Ecolog]- of Raptor\.
Povscr, Bc'rkhamsted.

Readcrs Digest Completc Book of Austral ian l l i rds.
r  1976 r .  R t i r Jc r :  D ig ( . 1  Sc rv i ce  P l \  L t J .  S \dnc ] .

S lo r f .  C .  M .  (  l 97 r )  I  i \ r  , ' f  Q r ( cn \ l and  B i rds . 'W .A .
l \ ' lLrs. Spcc. Publ. 5. Perth.

Thomas. f).  (1969). Individual observal ion point! sccond
annual report,  August 1966 Jul j  1967. Emr 68:
219-27 |


