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Strip transects (300 x 40 m) through softwood scrub remnants and eucalypt open-forest along 
roadsides in south-east Queensland were censused from sunrise to mid-afternoon to determine diurnal 
changes in detectability of bird species and individuals. Censuses, comprising two consecutive 
40-minute surveys by two teams of 2 to 4 persons, were repeated four times on each of four days 
over a year. 

Fifty-eight species were observed in the softwood scrub and 56 in the eucalypt forest. There were 
29 to 40 species and 206 to 400 individual observations per habitat per day. Total number of species 
and individuals was usually low just after sunrise then increased to a relatively stable level for the 
remainder of the day in the softwood scrub but declined from early- or mid-morning peaks in the 
eucalypt forest. However, diurnal patterns of detectability differed between species. 

We conclude that total numbers of species and individuals censused on strip transects in 
communities as rich as those at Tallegalla are largely independent of the time of day, provided the 
first 1 to 2 h after sunrise are avoided. Censusing should therefore aim to maximize habitat and 
seasonal replication rather than establish diurnal trends. Where the avifauna is less rich. or emphasis 
is on a small subset of species, census times will need to be compatible with diurnal changes in 
detectability. 

INTRODUCTION 

Studies have been conducted in the Marhurg 
district of South-cast Queensland to determine 
the presence and relative abundance of bird 
species. Frequency nf occu1Tcncc was reported by 
Leach and Hines ( I 987. 1993) and abundance 
along roadsides by Leach and Recher (1993). 
More comprehensive assessment of abundance is 
a major aim of ongoing monitoring. 

Censuses for abundance are especially sensitive 
to detectability of birds. which in turn is influenced 
by seasonal and diurnal factors. difkrcnces in 
activity patterns between species. and observer 
skills (Recher 1988: Arnold 1989; Wiens 1989). 
Method of censusing also influences the outcome 
(Recher 1988; Wiens 1989). Transect counts arc 
most widely used and accepted in Australia, 
mainly because they are less time-demanding and/ 
or more appropriate than point counts and mapping 
(Recher 1988). To determine how sensitive 
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sequential and opportun1st1c censuses in two 
common vegetation associations or the Marburg 
district were to time of day. we undertook 
repeated strip transect censuses through the clay. 
They were repeated through the year to sample a 
range of seasonal factors. 

METHODS 

Tm11s1·1·1s 

Strip trans,·ets wen: sdected as most suitahk for compari
sons across vegetation tlr l·qntrasting lknsity. particularly 

hc.:.1use de1,·ctahili1y ()f most specic,s dccrc,1sc, rapidly beyond 
W-30 111 from li11e transe,Js (Recher 198K). Two transects
along Woolshed Creek Road. Tallcgalla (27°.,<,'S. 152°32'E).
were censused. Thev were JOO 111 in lcn�th and cxt ... nded 20 111 

(visually estimated)- on each side of a '5 111 wide gravel road
within a 2ll m wide casement.

One transect trav..:rsed remnants of softwrn•d snuh ( Young 
llJK5: Leach and Hines 19N7: Ebul 1991) ,111 the casement and 
adjacent land. The softwood snub was llll.lstly within the ease
ment. with approximatdy 6 m wide strips 011 each side of the 
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TABLE l 

Census dales. times of sunrise and censuses. weather and 
number of nbscrvcrs. 

�(i Sept. 5 Dec. 27 Mar. :, Jul. 
l'J82 198� 1wn 198'.1 

Sunris..: :i:34 4:44 :i:5:i 6:.W 
Stan :i:47 5:011 6:00 6:211 
End 14: 17 I:U:i 15:08 14:57 
Tcmpcratun: °C 

Stan 1.1.IJ 11'.:i 17.0 6.5 
End 28.11 31.11 311.ll IX.O 

Wind run. kmC days l:il 215 145 38l! 
Rain in pre·vi()us 

IOd:1\·,.111111 50 75 )J � 
No. of oh,Ct"\'Cl"S: 

Team A 4 4 2 

Te,:1111 13 ·' 4 4 1 

Nute: Sunrise• is the time· when the upper limb (cdgc) uf the 
sun i, ,m thc: e:kar or true horizon. (Times provided to the 
( Brishanl') Courier Mail hy Queensland Dcpartlllcnt t>f 
Lands). \Veathl'r oh,c·rv:11io11s wcrc made al l.awl',. l:i kill 
Wl',t. ,·xcq11 1c111pcr;11url' whil'h was rcl'<>rdcd ,.1n the transects. 
Wind run i, th, n>111hi11cd l<>tal fur thl' 2-1 h cndim! at 09:00 
tJII the ce·n,us d,1y and the follnwing dav. 

-

rnad: it wa, up 1,1 about 7 Ill in hl'ii:ht. usuall\' with a dt>sed 
c:11H >p\' ( Ll'ach and Recher I 'J'J., ). Till', >lhn l r;;n,cct travcrscd 
L'XtL'n,iYc L'uc.alypl open-forest. prcdtHninantly 20 to 2) m tall 
Spotte·d (iulll f:11n,/_1·p1us 11111c11/111<1 with a grazl'd grass u11dcr
s1on:1·. Nati,·e :111d int rnduce·d wuod1· \l'Cl'tls. e·spccially 
Cuck,pur Thorn /\lac/um cuclli11c/1i11£'11Sis and Lantan:1 
l.t11t1a1111 ('1lnll1ra. Wl'rL" conspicuous lHl hpth lran..,cct:,;.

Hird fCl/,\'li ,c·s 

Bird, \\'l'Il' nn1111cd on four davs during the yc,1r lw two 
tca111, ( ,\ ;1ml 13) of 2 It> -I e·xpcril'n,cd ohscrvc:rs (Table I). 
TL·;1111 llh.:tnbl..'.r' L'L:11st1...,L'd HS a grnup. Eai.:h transect was 
cc·nsuscd e·i�lll 1i111c·,; he·t\\·c·l'n sunri,c am! lllid-aftcrnonn. 
Tl':1111s :iltc•1�11atl'd h,·1wc-c11 tran,ccts. c:1ch censusing cad, 
tran,cc·t f,)ur tilllc·s through th, da1·. All hinb ,;ccn or hc·ard 
while- \\;ilking :1!<111,! thc mad m·cr 411 lllinutc, wcre count<.:d 
when lir,t <>hsnvl'll i11 c,Kh ce·11,us. 

W1•111/l('r 

Ccn,u,l', wcrl' <>11 linc. nm,;ilv ckar. davs (Tuhk I). 
Tcn1pcr,1lllrl'S were ab<>1·c average i11 September and 
Dcccmbl'r. Effective rain had falkn in the Ill days preceding 
the· lir,t three ,:s:nsu, d:1y,. and IK., 111111 kl! in Jun<.: i'IX."1. 

IJ11111 1111<1/_,·si., 

Preliminary appraisal indic:ttcd ,omc systematic dilkn:nccs 
hctwcc·n te·:1111,. p<hsiblv through srn1111i11g diff<.:n:ill widths of 
vcgd:1tion. ,n cllmhi11t.·d counts l"ro1n th..:- lwo ll:�llns over pairs 

of consecut_ivc censuses on each transcr.:l arc presented. The 
number of 111chv1duals observed in the pairs or ,cnsuscs were 
averaged. because many of the same indivir.luals would have 
been counted by both teams. The number of censuses was 
t
_herdorc n:r.luc_ed 10 four per habitat per day: they arc

subsequently rclcrrcd to -as censuses I. 2. :; and 4. 

To obtain an indication of the variation in observations 
attributable to habitat. scasnn. time of day and their inter
actions. three-factor analysis of vmiancc wa� used. with teams 
as replicates. 

RESULTS 

Species and individuals 

Seventy-eight species were observed. 58 ( I 384 
individual observations) in the softwood scrub 
remnants and 56 (943 individual observations) in 
the eucalypt forest (Table 2). Thirty-six species 
were common to both habitats. 

Between 29 and 40 species were observed on 
each clay in the softwood scrub and 32 to 34 in 
the cucalypt forest (Table 2). Eight more species 
were observed in the former habitat than in the 
latter in September but on other days the differ
ence was four or fewer. 

Mean number of individual observations per 40 
minutes of census ranged from 34 to 50 in the 
softwood scrub and 26 to 36 in the cucalypt forest. 
Numbers were about 50 per cent greater in the 
former habitat than the latter. except in July when 
they were only 12 per cent greater: 

Elf£!Cls of' lime of day 

NON-l'i\SSERINES 

Effects on non-passerine species are reported 
separately from those on passerines because there 
were few non-passerine species and few individual 
observations of most (Table 2). Furthermore, 
analyses of variance were not undertaken because 
outcomes would have been dominated by the vari
able numbers of lorikeets - up to 44 individual 
lorikeets were observed in some censuses. 

Mean numbers over all days. excluding 
lorikeets. were relatively constant through the 
day. Mean number of non-passerinc species 
ranged from 1.2 to 2.8 per pair of 40-minute 
censuses (i.e. 80 mins of observation) while mean 
number of individual observations ranged from 
1.0 to 4.2 per 40 minutes of census. However, 
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TABLE 2 

Day, when species \\'ere ob,,·n ·, ·d. proportion of -l0-111inute censuses in which thev were observed. ;ind 111can ( ± SE) number of 
indi,·idual oh,crvations per -lll minutes ccnsus. (S = 26 September. D = 'i December. M = 27 March. ;ind .I = ., July.) 

Softwood scru b remnants [ucalypt open-forest 
Spcck� 1 Day, Ccn-.;uscs I ndividrnd, Dav, Censuses Ind ividuals 

Pacific Baza M o.rn 11.06 
Brown Falc:011 !\1 ( )( )., 0.06 
Stttbb lc Quail s I I . L I() U.3�
Spotl(:d Turtli.: -di.1\'c D 0.()<J 0.1:\ 
Pcacdul l)ov,· SD 0. I'! ( i l . 11) 1 1 .19 (0. 1 1 ) DM 0.09 (0.06) 0.25 (0.18) 
B:ir-,houlder..:d Dove SDM.l O.C,:l (0.0:'i ) 1 .50 (0 20) 
Emerald Dove I )  0.0(, 0.0(, 
Common nronz(:wing D 11.0(, 0. 1 9
Cr..::stL'd Pigeon s 0.03 l l . ! J:l MJ 0.09 (()06) 0.25 (0.2 1 )  
R:iinbnw Lori keel D o.rn 0.06 
Scaly-hn::i$tCd Li.lf'ikccl DM 11.2:'i (11. 18) J.56 0.2-1) SD� 0.38 (0. 1 6) -1.28 (2.97)
Littk Lurikeet s 0 03 0.06 SDMJ 0.-1 I (ll I 2) I .:'i'l (0.18) 
Pak-headed Rnsclla SD (J.13  (11.09) (l.28 (0.2-1 ) SM.I 0 22 (11.08) 0.-1-1 (0.17 ) 
Urnsh Cuckoo M ().(13 0.0:, 
Fan-tailed Cuckoo SD 11.09 (0. ()(, ) U.09 (0.06)
Shining Bronz,·-cuckuo .I ( 1 . ( ):1  0.03 
Ch;111nel-hillcd Cuckoo D 0.0.1 0.0(, 
Laughing Kookaburr�, SOM 0 . 1 3  (()05 ) 0. 19 (0. II) SOM.I 0.28 (0.0(,) 0.3 1  (0.08) 
S<u.:n:d Kinglhhcr SD O 28 (0.2-1) 1.00 (0.%) 
Rainbow Bc,:-catcr M U.OJ 0.06 M 0.0J 0.06 
Dollarb ird I) (1 . ( ).1 0.03 
Wcko111c Swallow M 0.03 0.09 
Black-foccd Cueknn-shrikc SM 0.2.'i (0.1- l) lU8 (U.2-1) SDMJ 0.-1-1 (0.08) 1 . 1 6  (0.44) Varied Triller D 0 03 ()()3 
Rose Robin J 0.06 0.06 (J.()J 0.03 Ltslc:rn Yellow Robin SDMJ 0.78 (0.09) 1 .03 (ll 12) 
Jacky Winter MJ 0 09 (0.06) 0. 13 (0.07) 
Golden Whistler SDMJ O.Jt-: (ll. 1 1 ) 0.41 (0. 13 ) S.I 0. 19 (0 I 5 ) 0.25 (0. 18) 
Rufous Whistler SDM 0 . 19  (0. I I )  0 22 (0. 1-1) SDMJ 0.78 (0. I I ) 1.50 (0.29) 
Grey Shrike-thrush SDMJ 0 28 (0.0(,) 0.31 (0.08) SDMJ (U-1 (0.08) 0.-17 (0. 1 1 ) 
Black-faced Monarch s 0.0.1 0.03 
Lc;idcn Flyrntchcr SD 0. 1 6  (0.12) 0 22 (0.18) 
Restless f-lycatchcr J om o.m

Rufnus f'antail SDM 0.-l-l (0. 17) 0.69 (0. 27) SD 0.0(, (0.04) (1. 06 (0.04) 
(;rev F<111t;1il .l 0.25 0.4-1 SMJ 0.25 (0. 1-1) (U8 (0.22) Willie W<1gtail SDMJ 0.72 ( ()08) 1 .50 (lUO) SM 0. 13 (l l.09) 0 . 1 ]  (0.09) 
Eastern Wh iphinl SD.I 0. 19  (0.08) 0.19 (0.08) 
Grey-crowm:d 13abb lcr s 0.09 0.44 
T,,wny Grassb ird s 0.03 0 03 
Golden-headed Cistieola SD 0 06 (0.04) 0 06 (0.0-1) 
Superb f-airv-wrcn SDMJ 0.78 (0.08) J.9-1 (0.60)
Var iegated Fairy-wren SM 0. 1 6  (0. 1 2 ) 0.22 (0. 18) D 0.03 0.09 
Red-backed Fairy-wren s 0.06 0. 13
Whitc-browcd Scrubwrcn SDMJ 0.84 (()06) 2.56 (0.63) D o.o:; ().()] 
Speckled Warb ler SOM.I 0.4 1  (0.09) 0. 94(0.40) SOM.I 0.25 (0.05 ) 0 59 (0. I I ) 
Wccb i l l  SDMJ 0.38 (0. 10) 0 .72 (0.2 1 )  
Whit,·-throated Gcrygone SDMJ 0 . 1 6  (0.03) 0. 16 (0.0J)
Buff-rumped Thorn bill DMJ 0.22 (0 . 1 1 ) 0 50 (0.24)
Yellow-ru mped Thornbill S.I 0.06 (0.04) 0 13  (0. 07) 
Yellow Thornbill SDMJ 0 . 9 1  (0.06) 3.47 (ll.65) DJ 0.06 (0.04) 0 13  (0.09) 
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T:ihk 2 UJlllllllft'd 

Sofl\\'<1od 'lTuh remnant:-- Ew..:�i l �  pt 011L·n-fun.:...,t 

S
f
1L'1,.:1r....'" I );n.., Cl'll'll'l'" 

\";inc·d S1 1 tc·lb 
\\'h i  lc'-1 h n 1;1tc·d T1 c·c·,·1 c'c' \k' I 
St I ip<:d I l l llll'I ,·;11c·r SD I I .  I 'J ( 1 1 . 1 1 I 
I i 1 1 il' Friarhird S I ),\ \  0 . 1 1') ( 0  11 ., l 
Nm,, \l11ll'I Di\ I I I _ ( )(> ( 1 1 .0- l )  
I c,,i1 1 · .... 1 1unL·\ L'all'r SD\ lJ  1 1 .lJ7 ( 1 1 .0 , l 
Y<: l l < l\1-!;1,l'd j itllll' ll' . l l c' I  .1 0 . 1 1<> 
\\'h i 1c· - 1 hn1;1 1 ,·d I 1 ( 1 ,"1l' \c ; 1 t<:r 
lh1n, 11 I l t lllL'YL'�tlL'r SD.I OSI ( I I . \ ') )  
l:.i,tnn Spinchil l  .I 1 1 . 1 6
S,·;1rk1 I Ion<:, ,·;1t,·1 s ( 1 .03
\ l i,tktnl'illrcl S D W  1 1 .-l-l ( I i . I i(, I 
Sptlttl'd l\,rd;dnt<: 
S1r i ;1 1 ,·d l';,rd;i\(ltc· SJ IU.� ( i i  22)

Sih< :ll 'll' SOM.I 1 1 .SS (0 . l i :i )
Rcd-hr""·cd 1-ir,• t ; 1 i l  s 1 1 .0., 
7c·hr;1 Fi11d1 \ I.I 0. I /, (0 ,09)
I )ouhlc--h.irrc·d I inc:h SD\1.1 1 17:1 ( ( I . I IS)  
( 'hl',t 11111-hrc·a,tc·d \ l ;1nn ik in  s (I O \ 
( > I i ,  <:-hacl-cd 01-. c ik I) 1 1 . 1 13 
l · i)!h,rd S ll :-. 1  1 1 .2:i ( 0 . 1 1'1)  
Sp:rn�kd l ) rnng_l 1 i\1 l l . l (, 
,\u,1r;d1. i ll  \Li)!plc·-lar, SO.I l l .O'J ( O . l l_, ) 
( i re\  llt1td1crh1rd ;\I.I 1 1 . 1 6  (0 .09)

1'1c·d l \ t 1 1d1<:rhird SD 0 . 1 3  ( 1 1 . 1 19 ) 
,\u-..11 ;tli:111 \Ltg.pil· SDHI II. I '! ( I J . 1 1 - l )
Pi1..·d ( ·urrawong i\1J t i .  l h  ( l l lllJ)
r(l l  n,_·,1;11\ ( 'r\)\\ S I  ) i\1.1 0.-17 ( 1 1 1 1') ) 

'\Jp(l•-..: \ .  Rcrcmlllh .. 'ndcd Fnµli,h \":1 1111..:..., IPr ,\u,1n.di;111 llinb. 

, trouml 1100 11 ( ce11sus ] )  numbers were re lat ivclv 
lo\\' i 11 the softwood scrub ( 1 . 2 ± 0 .2.'i specie;, 
1 . 0 ± 0 . .'i indi,idual  uhser,·at ions) and relatively 
high ( 2 . S  ± 0 .2.'i , -I .  I ± 0 .9 )  i 11 the eucalypt forest . 

Sin!_!lc cc11su�e� i 11 softwood scrub detected llil 
a,-cragL' -13-.'iS per cent . ;1nd those in  cuc,1 lypt 
forest 38-(1-I per cen t .  of  species detected in each 
habitat  on each da,· : ,·a r iahi l i tv ( S E :  5 . 5- l lJ .-I'¼, ) 
,,as l;1rgcr than -for passcrincs. !'art of the 
, ·ariabil i t, ·  \\'as at t r ibutable to lorikects and 
Laughing Kook;ihurra which were regularly 
obscrn:d (Table 2 )  hut primarily in early morning. 

1'1\SSlc R l:-JJ:S 

The mean number or passerine species per 
census di ffered between habitats ( Softwood. U .3 :  
Eucalvpt ,  S . lJ :  SE ± ( l .OS:  P < ( ) .00 1 ) and  between 
dates or census ( September, 1 1 . 0 :  December. 9 .9 :  
M<1rch , l ( J .S :  Ju ly .  1 2 . S :  SE ± 0.62:  P < 0 .05 ) ,  
b u t  nei ther t imes of census nor a n y  interactions 

I m\i, idual, \);11·, (\·n-..u,l.', l tidi,· idu;,I, 

Si\1.1 I I . I '/ ( I I . I I�) 1 1 .h(> ( I I  22)

i\l 1 1 .0 ., I I . I i_, 
1 1 . 22 ( ! I . I ., l 
1 1 . 1 9  ( 0 . \  \ ) SD.I I I . I I'! ( I I.ti."\) 1 1 . 1 9  ( I I .OK)  
I i . I '! ( I I .  1 5 ) S l ) i\1.1 1 1 . ')-l ( 1 1 .0-l) 3.2� (0. -l-l) 
3.0(1 (0 . -l-l) SD\1 . 1  1 1 .22 ( 1 1 .0()) 1 1 .25 ( 11 . 1 19 )  
0.09 S.l 0.�5 ( 1 1 .2 1 ) 0. 72 ( 1 1 .<i- l )

SDW 1 1 .  :".) I 0.0')) 1 . .  ,x ( 1 1  . .17)
IU,-l ( (U \ i  
lU I 
l l .O(, SD\1.1 l l .28 ( ( 1 . 09 ) 1 1 .n ( 1 1 . 1 8 )
0 ,7 .'i ( I I  2')) I ) \  I.I 1 1 .25  (0 . 1 - l ) I i  2S ( l i .  I (1)

i\ I.I ( 1 .2S ( 1 1 .2 1 ) 1 1 .78 (IU,3) 
0 .7:i (0 .50 )  SD i\lJ 0. 3:S ( I I  1 1 ) 0,(,_, (0 .22)  
(,. 1 ) 1 1  ( I X7) SD\1.1 0.2X ( 1 1 . 0(,) 1 .03 ( I U I )  
( 1 , 1 ., 
0 28 ( 1 1 . 1 8 )  
.1.0(, (0.  72 ) l ) i\  I.I II 2:i  ( 0 1 - l )  1 1 .:i(J ( l l.-13) 
0.0') 
I i . t i ."\ SD I I .  I (> ( I I . I ll)) 0.2:i ( 1 1 . 1 8 ) 

I . I/, ( I I  . (1(1 ) .I I I . I  I., f l  I'! 
0.22 \I I I . i i ."\ 0 .0."\ 
0. I (, ( I I .II(,) D I 1 . 1 1 .1 ( ) _ ( 1_1 

l l .22 ( l l .  1 3 ) SD.I 1 1 .  I(, ( I I . I ll>) l l . l <J (0 . 1 1� )

I i . I C, (0 . 1 1 ' ) )  :---1 0 . 1 1'1 0. 1 (, 

0.22 ( I )  1 13)  S.l I I . I ll/ ( I I . I I(,) 1 1 .  ) ., ( t l . 1 1'!) 
1 1 .22 (1 1 1 3 )  
l .SJ ( I I . �  I )  S D i\1.1 { ) .(1_ , ( I I  l -l )  2.� I ( I 05)

C,1111 77. Suppkmcnt ( l'J7X). 

produced signif icant c llccts. Nevertheless, in the 
softwood scrub numbers or species appeared to 
he s l i !.'.ht lv lower in carlv mornin!.'. than later in 
the tb�y.  In the cucalypt - forcst th�y appeared to 
decrease through the day in September and 
March but increase in .l u lv .  

Single censuses i n  softwood scrub detected on 
average 62-70 per cent .  and those in eucalypt 
forest -C-58 per cent .  of  the �pccies detected in 
each habitat on each day (Table 3 ) .  Percentages 
increased to �S and SO per cent in softwood 
scrub and eucalypt forcsL respectively, when 
i n formation from two consecutive censuses was 
combined and reached 95 per cent when th ree 
were combined . 

The number or different species i n  each 
combined pair of -10 m in .  censuses ( i . e .  80 min .  
o f  observation) exceeded the mean number  1 1 1
each 40 min.  census by 5. 1 ± 0.2 species.
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There \\'ere I K -5., imli, idual nhscrvations in each 
census in t he ,n ft\\·11od scrub and 1 0-36 in  thL' 
eucil\'pl forest ( Fig. I ) . 1\,lcan number, or ill(.lividu.il 
ohs,:r\'ation, di ffered sil!nificantl\' between habitats 
( F  = (1(dl. d . r. 1 /3 1 .  P < O. I JO I ) : ind between times 
nr census ( F  3 . 5 .  d .l . .V, I .  P < 0. ( J:'i ) .  Their inter
action \\'as si!.!11i fic111t ( f - = 5 .3 .  d . l .  3/3 1 .  P < ( l . 0 1  ) . 
and ,tlso th, 1 t-hetween habitats a11d date, or census 
( F  = -U, .  d . f. 3/., i .  P < ( l .0 1 ) . Counts a lwavs 
incn:ascd after the earh· morni lll! cc11sus in  t l�e 
softwood ,crub ( Fil! . I .  'rahle J ) .  �Thev rem, 1 ined 
ne; ir  t he i r  peak, l"l;r the rem, 1 inder oi' the day in  
September. decreased later i n  December and 
. Ju l \ ' .  hut incn:,1sed in  the !;1st counts  in  March .  In  
thL· eucal\'pt fore,t. numbers incrc;1scd af ter  c, 1r ly 
111llrni11g counts in  December and . especia l lv .  Ju ly 
t hc11 decreased. \lumbers n f  imli, · iduals observed 
in  M; 1rch in both habi tah .  and in  Ju lv  in the 
soft\\'nod scrub .  SUl!l!ests indi,· idual detectabi l i ty  
incrc,1se, for the l,1;t- census of  t he day. 

TABLE 3 
l 'c 1,·,· 1 1t;1�,· Pl the H•t;d 11u111hc1 pf pa,,c 1 i 11c ,p,xic, ,t11d 
i11d1, idu�il.., \)b,1 . .'l'\L'd cach da, ,,h il·h \\'L'l"l' oh:-,L'l"\L'd in L';1ch 
n.: 11,u" 1llrlHl!:!l1 l llL· da: . and l·u111ul�1L i\ 'I..' pcrccntaµc, Lhrnuµh 
thL· da: l u 1  J 1 L 1 1 l 1hL·r o f  'J"LTic-.,. \'educ, tin.: mc.111, o\'1.'.r I IH..· fou1 

d:I\,.  ,, i 1h  ,t�111dard lTrnr, in  parcnthc,l·�-

( ·l·n-.u-. ')dll,nHH.l ,1..Tt1h r�mnan t-. 1:l ,l·a\ypt n1x·11~ton:....i 
"L'tjlll'IH..'l' �pc...·1..· i�-. I 11di, idu;,I, Specie-. I 11di,·idu,d, 

r,-1 ( ·' I ) I S  ( .1 . 1 ) 5K (7 2 )  30 ( -l . 7 )  
2 7 1  ( · '  . r, l �q ( I I . < / )  (,) ( 1-" l  1 1  ( 1 .5 I 

711 ( 2 .  7 )  26 ( 2 2 )  52 (3 5 )  2 1  ( 2  5 I 
.j ()2 (-l 2 )  27 I I . 'I) -12 I 1 1 1 .l) ) I S  ( I . S )  
I ' ' SK ( 2  - ) �' ( 2 . 1 )- ' ·' 
2 f ' ,"{l) ( 1 .-l )  77 ( t l . 7 ) 
I tn . )  </(> I 1 . -1) <).j ( 2  .j) 

f)i11m11I trends in detec111hi!i1,· ofindi1·id11a/ SJ)('Ci('S

The lJ:, per ce11t co11lidc11cc l i 1 1 1 i ts associated
\\' i th d i 1 1rnal  patterns or de11:ctabi l i 1 y  of  individual 
specie, \\·ere \\' idc .  » ( l  i 11di,· idual patterns arc nnt 
preSL'nh.'Ll. Ncverthclc�,. t hey indic. ited that 
dctectabi l i t\' i ncrL'<l�ed ( e . !!. . Golden Whist ler .  
Wi l l iL' Wagta i l .  Superb F(1ir\'-wren , tnd Noisy 
Miner ) .  remained re lat ive ly �table ( e .g .  Yel low 
Thm11b i l l .  Le\\ i 1 1\ Hone,·c;1tcr a11d Si lvcrcyc ) or 
decreased ( B,tr-shouldcred Dove . Scalv-breastcd 
Lorikcet and Rufnus Whis t ler )  t hrough the day.  
Some species appeared to be 111ost detectable in  
the first ; ind last CL'nsuses during the d,1y ( e .g. Grey 

Shrike-thrush .  Ru fous Fa11tail and (jrcv f-an ta i l ) .  
whi le others appeared to  he  mo,t detcct,1hlc a t  other 
t imes ( e . Q .  H lack-faccd Cuckoo-shr ike .  White
browed s

'"
cruhwren .  White-throated I lnneyeatcr

and Mist lctoebird ) .  

Tl'w I I  c.!f c'CIS 
Sixty-four species ( I ::?.ri I individual observations) 

were observed bv one team and 70 ( I 066 individual 
observations) by· the other. Scaly-breasted Lorikeet 
,KC\Htntcd for the  d i fference in  tota l  number of 
ind ividual observat ions .  Twenty-two species were 
ob�crvcd by only one team ( A :  8. B: 1 -t ) .  and 1 7  
o r  them on only one day. The m,1jor d i llcrcncc
was regular observation of Lir t lc  Friarbird by only
one team.

DISCUSSION 

Our  main aim was to deter111 inc ho\\' results o r  
censuses o f  str ip transects in  t h e  district depended 
on t ime  of dm·. We did not a im to determine the 
avifauna in  d ifferent types or  vegetat ion.  nor 
seasonal t rend� in  dctccta bi l i t v .  bot h or which 
would require more in tensive sC1rvcy. Suffice i t  to 
note th <1t species detected were representat ive ( cf .  
Lc,1ch and H ines 1 987. l lJ93: I .each and Recher 
I 91)_1 ) .  

130th h, 1bi tah genera l l y  supponed more spl'cics 
a11d i11dividuals per un i t  are.1 than s imi larly 
censused cucalypt forest/woodland in  �outhcrn 
Austral ia (c .[! .  Ka,·anal!h and Rechn 1 983: f-ord 
ct al. 1 985: Loyn 1 987). l ndi\' idual observations 
were up to twice as numerous per unit area in  the 
softwood scrub rcmnanh as in  the southern 
censuses. but in  part th is  111 , 1y reflect d i llcrcncc� 
i11 durat ion of ccns11ses and use of tc ;uns of 
observers. 

Lflc•cts of 1i111c of rta_r rm rle1ect11hiti1_,. 

The number of species and individuals detected 
in  the snft,,·ood scrub "·as l, trgch imlqx·ndcnt  of 
t ime of  dav. but  i n  the eucalypt forest pat terns 
were more vari ab le .  wi th downw,1rd trends pre
dominant .  A consistent feature in  the softwood 
scrub. also evident on two days in  the cucalypt 
forest . was low number� n f  individual  observa
tions in  the first two hours after sunrise.  The 
feature is co11sistcnt with resu l ts  in  remnant  
eucalypt woodland ( Arnold 1 989 ) .  o ther  eucalypt 
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; 1ssocia t ions ( KL·ast J l)S-1 ) ;1 ml ta l  I cl()scd-forcst 
( lkl l  I W Q )  and in  ta l l  rmc�t Illa,· i nd icate move
ment d(),,·11 t i le  c;111opy as tc.mpcraturcs rise
dur inL!  the morninL! ( lkl l  19S2 ) .  D i fferent d i urna l  
trL'lld� m;1,· i 1 1di ca1:: t h .it t he  narro,,· s tr ip or road
�idc s()rt,,·(ll ld scrub ,,as prirnarih a refuge. 
11eCL'ssi t ; 1 t i 11g suhstan t i ;t l  f()r, 1gi11g in .idj;tcL'llt and/ 
m nearll\ ' h ; 1h i ta ts  carh· in  the dav. wh i l e  the 
ct 1calyp1 · f\ lrcst prn,·idc�I she l ter  ;1;1d adequate 
foraging resources. 

l{cchn ( l <JSK ) rccol!nizcs. hut  docs 1101 d i scuss. 
diunwl trends in ct'ctcctah i l i t v .  This SUl!Qests 
trL'llds arc l l ( ) t  sufficicnt lv  k 110,,:11 in Aust r,11i?1 . ()r 
co11sistc111 e11()t 1gh . to ill lt\\'cigh pr;1ctical con
s iderat ions when schedu l inQ  ccnsuscs. Our resul ts  
supp()rt th i s  assessment an�I show t lwt sequent ia l  
censusing of t ransects for broad-scale comparative 
rurp()scs ( Lc;1ch and Recher 1 \)9.1 : G .  J .  Leach, 

unpuh l .  data )  i s  a practical compromise . Priority
should be to inercasc rcp l i cat ion rathcr t h;111 
determ ine  d iu rnal  p, l l lcrns. as was als() shown i n  
North America ( Verner amt Ri t ter  J l)i',(1 ) .  

Use or  s in!.!lc t r: 1nscct ecnsuscs \\'Ou ld detect 
about hair thL� spccies in  cucalypt forest .  and two
t h irds of those in roadside softwood scrub that  
can he dctcctcd lw t ransect censuses. This i s  
better t han  ach i cvccJ lw  Be l l  and  Ferrier ( 1 985 ) 
and Arnold ( I ()Sl) ) ,  so the i r  advocacy or a 
combinat ion of procL'dures and a m in imum or l ive  
10 scven ccnsuscs per day,  respect ively,  is more 
st r ingcnt than neccssary at  Tallcgal l a .  

Thc d iurnal  r,1nge i n  dctcctabi l i t v  ( ) f  ind iv idua l  
species p: 1ra l le ls  ' North A mcriu;n experience 
( B lake cl al.  1 99 1  ) .  There was no optimum t i m e  
for m, 1x imis ing detectabi l ty or , i l l  species .  Where 
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emphasis i s  on individual species. or  a subset with 
similar activity patterns. census times will need to 
match trends in detectability. 

!Jifiere11ces /Jer11·ee11 rea111s

Observer variability is complex and can affect
census results ( Kavanagh and Recher 1 983 : Pyke
1985 : Emlen and Delong 1 992 ) .  Observers had
experience in similar surveys on the transects. but
even so . sources of variability are l ikely to have
been at least as great as those identified by
Kavanagh and Recher ( 1 983) .  A mitigating factor
was use of teams. rather than single observers.
alt hough inabil ity to standardize team size. may
itself have led to variability ( Preston 1 979 ) .

Di fferences i n  efficiency of detecting individual 
species were of minor importance. consequently 
censuses fnr total numbers of species and individual 
observations were relatively consistent. Neverthe
less. our experience re-emphasizes the importance 
of standardizing procedures where subjective judge
ments arc necessary ( Kavanagh and Recher 1 983: 
Recher 1 988 ) .  and balancing the consequences of 
unavoidable compromise between perfection and 
practicality. 
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