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Effects of Observer Variability on the Census of Birds
ROD KAVANACH and HARRY F.  REC HER

During sorveys of the avrfauna of south,easlern New South Wales, t ive persons were
rnvolved in the counting oi birds using a str ip transect method. Although el iorts were made
to standardrze procedures and to ensure ihat each person had about the same abi l i ty to
identi fy birds. lhere were di l ferences between observers which alfected census results_ In
th s paper. the di l lerences between observers are described and discussed with respect to
their el lects on census results. These data indicale that di l ferences between observer
search patterns and their individual behavioural traits may considerably af lect census
resuits. Observer varlabi l i ty is an important source ol error in bird census work and survey
leams in part icular need to be aware of the problem. Procedures for reducing observer
error are presented,

Thc nunrhcr  o l  b i rds  rcg is tc rc ( l  c lu r ing  a  ccnsus
is  a  func t ion  o f  the  number  o f  b i rds  in  an  arca
(dcns i ty ) ,  and the  probab i l i t y  tha t  cach b i rd
prcsc t r t  \ r , i l l  bc  rccordcd (dc tccrab i l i t y )  (Sh ic lds
1979) .  A l l  ccnsus  work  i s  sub jcc t  to  two bas ic
c r ro rs :  b ias  ( thc  fa i lu re  to  dc tec t  a l l  spcc ics
cquu l lv )  and lack  o f  p rcc is ion  ( \ 'a r iab i l i t v  in  rc -
e r r r r l tng  r 'on t l i t i r rn r r .  B i l i  t i r r r  b r  re . lu icd  b1
kccp ing  thc  p robab i l i t y  o f  de tcc t ion  fo r  cach
spcc ics  cons tan l  among hab i ta ts  (Fo lsc  1979) .' l  

h is  can hc  ach ic led  to  somc cx tcn t  by  ra ry ing
thc  s izc  o f  a rca  ccnsusc t l  bc tuccn d i lTercn t  hab i -
ta t  l ypcs  or  by  c lc tc rmin ing  thc  e lTec t ive  l in t i t s
to  thc  d is tancc  a t  wh ich  each spcc ics  i s  dc tcc tcd
(Emlcn  1971.  197?) .  Spcc ics  d i lTcrcnces  in  bc-
hav iour .  ca l l ing  f rcc ;uency  and sound a t ten tua-
t ( )n ,  as  wc l l  as  t imc o f  t lay ,  scason.  $ca lhcr  an( l
difTcrcnccs betwccn obscrvcrs. aflect thc rcpcat-
ab i l i t y  o r  p rcc is ion  o f  ccnsus  cs t in ta tcs  and con-
found in te rprc ta t ion  o f  da ta .  Of  thesc ,  obscrver
r u r i l h i l i t r  i \  F ' l ( n l i i r l l !  t h (  m r , \ t  \ c r i ( ' u \  \ , ' u r c c
r r l  e r r r r r  r .  i t  i .  r r , u a l l r  o , , c r l o o k u r l  T h i .  p r o h l c m
is .  par t i cu la r ly  in lpor tan t  in  b road area  survcy
whcrc  thcrc  a rc  o f tcn  p fcssures  to  comple tc  sur -
vcys  qu ick ly  and to  accompl ish  th is  by  us ine
mu l t ip lc  obscrvcrs .

ln  south-eas tc rn  Nc\ \ 'South  Walcs .  wc  havc
uscd a  nunrbcr  o f  obscrvers  s incc  I975 to  census
b i rds  in  fo rcs t  a l l cc tcd  by  an  in tcns ivc  logg ing
opcra t ioD.  Thc  ccnsus  techn iquc  uscd th roughou l
\\ 'as thc mcthod dcscribccl by Rcchcr ct a1.
(11)8- i ) .  Thc  ob jcc t i ves  o f  th is  s tudv  werc  to
t l c tc r rn inc  h lo r , l  t l i l l c rcncc .  in  rhc  u i i [ runa bc-
lwccn fo res t  tvpcs  and to  app ly  those da ta  to
the  managcmcnt  o f  fo res t  w i ld l i f c  (Rcchcr  c1  d / .
l9 l l0 ) .  (  ensus  resu l ts  rvere  found to  be  var iab lc
lo r  cach p lo t  dur ing  any  onc  samplc  pcr iod .  The
cx ten t  to  wh ich  th is  var ia t ion  wa\  t luc  to  d i l le r -
cnccs  bc twccn obser lc rs  uas  unknown but  i t  was
hopcd that any such crrors woultl bc cqualizctl
bc twccn ccnsus  p lo ts  by  thc  ro ta t ion  o f  obscrv -
c rs .  Howcvcr ,  c loub ls  wcrc  ra iscd  about  thc  usc
of  mu l t ip le  obscrvcrs  in  fu tu rc  s tud ics  whcrc  more
precisc rlata rvcre rccluirccl. It was clccidcd. there-
lo rc .  to  mcasurc  the  var iab i l i t y  bc tween obscrv -
c rs  anc l  to  dc te rn l ine  thc  rcasons  l i r r  ind iv idua l
r l i l l c rcnccs .  Our  goa l  was  to  re f inc  our  cens ls
nr r 'e ( ( l r l r c \  l ' )  .uh . lJn l i i i l l \  r c ( luc r  c r ro r \  a r i i i ng
f rom t l i l l e rcnccs  bc twcen inc l i v idua l  obscrvcrs .  

-

In  th is  papcr  \ \ , c  p rcscn t  thc  rcsu l ts  o f  t cs t ing
f ivc  cxpcr icnccc l  obscrvers  aga ins t  each o thcr .
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Di l l c rcnccs  bc t \ \ , ccn  obsc [ \c rs  a rc  i t l cn t i f i c t l  an t l
l rocc( lu lcs  sL lgges tc ( l  rvh ich  rv i l l  r couce onsc t . \ , c f
r l t i l r h i l i L r  i n  h l r ' : r , l  J 1 . . . 1  , u T q . . r ' .

Mr thods

S t untl ur cl izu t ion ol proa'cl urcs
Obscrvcrs  ucrc  cxpcr icnccd in  thc  i t l cn t i f i ca -

t ion  o f  h i rc ls  bv  s i -ch t  an( l  ca l l .  Eac l r  ha t l  becn
l lu r t  o f  the  ccnsus  tcam fo r  a t  l cas t  lwo vcars
i rn t l  r , ,as  lanr i l ia r  r ,  i th  thc  s l r ip  t ra l tsec t  tcch-
n iquc .  In  a ( l ( l i t i on  to  thc  au thors ,  observcrs  par -
l i c ipa t ing  in  thc  s tudv  werc  Mcssrs  J im Sh ic lds
i tn ( l  Wvn Rohan- . loncs  o f  the  Fores t ry  ( i ln t -
n r iss ion  o f  N.S. \ \ .  and l ) r  Pc tc r  Smi th  o f  thc
l . l .S .N.  Nat iona l  Parks  an t l  Wi lc l l i f c  Serv icc .
Ohscr rc r  var iab i l i t y  tas  n tcasurcc l  r . rs ing  a  scr ics
o l  s in ru l tancous  counts  on  t \ \ ' o  s tudy  p lo ts  near
l3onrba la ,  N.S.W.  Thc  p lo ts  a rc  par t  o f  a  dc ta i l cc l
s luc lv  o f  av ian  ccok tg l  anr l  wcre  l le l l  known to
cach o f  thc  obscrvers .  A l l  had par t i c ipa ted  in
nron lh l ) '  ccnsuscs  on  bo th  a reas  s ince  1978.  Thc
p lo ts  \ \ ' c rc  in  a  pcppcrmin t -gunt  opcn fo rcs t
ris:;ociation. primaril! l iu<ulyptus rq(1iatu antl I-).
daltympl<'ona *ith I:. r imindlis, E. orata, 11.
puutilktru antl 1... vc!luluta contponcnts. Foliagc
hc igh t  p ro f i l cs  \ \ ' c rc  con lp lcx  bu t  pa tchv  anc l
thc tc  rve lc  a  nun ' tbcr  o f  sn ta l l  c lcar ings  in  cach
p l o l .

L lc l i  p lo t  cor rs is lc t l  o f  t \ \ ' o  pura l l c l  s t r ip  t ran-
\cc ts .  ' l  run \cc ts  werc  i l20  m long bv  120 n t  w idc
anc l  l rc rc  c l i v ic lec l  in to  t l ' t r cc  po f t ions  (Rcchc f
c /  r /1 .  l9 f i3 )  rvh ich  cn forccd  an  avcrage ra tc  o f
t ra \c l .  i l  n rov ing  in  s t ra igh t  l ine .  o f  0 . -1  km/h
ov . r '  t \ \ ' o - th i rds  o f  t l ' t c  t ranscc t  anc l  0 . l2  knr /n r
in  thc  ccn l ra l  onc-1h i r ( l  o r  spo t  p ( ) in t .  ( 'oun ts
\\rc fc t\\o ltoufs long Ltnd $,cre conductcd (lur' iug
. l r r l v  an t l  Scptcn tbc l  l9S0.  Obsc | r ,c rs  wcrc  tn -
\ l ruc tc ( l  to  map a l l  b i rds  . ind  to  rcco t ( l  whc thc t .
thc  b i r ( l s  rcg is tc fc ( l  w 'c rc  f i rs t  hcar t l .  hea lc l  thcn
sccn.  o r  sccn .  C) thcrw isc .  thcy  censused acc{ ) r ( l -
ing  to  lhc i r  own p  t tcn l .  F0r  somc th is  mcant"scarch ing  ac t i l c l \ ' "  fo r  b i rds ,  wh i le  o thcrs
nro !er l  "pass i r . - l ! "  fo ruar t l  a l  a  metc rc ( l  pace,
s topp ing  a t  rcgu la r  in tc rva ls  and ( l cv ia t ing  l i t t l c
f  ron ' r  thc  t r l rnscc t  l inc .

I l i r ( l \  l i v ing  th roug l t  ovcr  thc  p lo t  wcre  no t
countcd  ur lcss  lo rag ing  in  thc  a i rspacc  abovc  thc
l i ) rcs t  Ot l ' t c r  s i tua t ion \  tvc rc  l c f t  to  thc  d i ! -
c rc t ion  o f  thc  obsr r rc r . ' fhcsc  inc lu t le r l  dc te r rn in -
ing  nc*  ind i r idua ls  to  bc  cor . rn tc t l  an( l  d i \1arcc
c \ t in r i l t cs  rcgard ing  rvhc thcr  a  b i r r l  t vas  t l l  o r  o r r l
o f  thc  l ran \cc t .

SimulIoneous c cntusts
A l l  obscrvers  wcrc  co t l rparcd  to  one Dc i .son

I R K ) .  R ! l h c r  t l [ ' n  l l J \ c  " 1 1  h r .  p . . r . , , n r , . . ' r ' ' , .
s imu l tancous lv ,  compar jsons  wcrc  mac lc  in
-qroup\ ol 1$,o or thrcc. 

' l  
his lYus dOnc to rc(luc'c

the  probab i l i t y  o l  o r rc  obscrver  d is t rac l ing
another .  Thcrc  was no  communica l io l r  dur i l lg
counts .  Obscrver  combina t ions  wcrc  RK/HR
ani l  RK/ . lS  in  . lu lv .  an i l  RK/H l t /PS and RK/
. lS /WRJ in  Scptcnrbcr .  Thc  resu l ts  o f  counts  a fe
pure lv  rc la t iYc  be t | iec l r  thc  ohscrvcrs .  No com-
p] r i sons  h i r \c  hccn  n tac lc  w i th  ac tua l  popu la t io r r

- OI]SERVERS ART SIMILAR
- - - -  OBSERVERS ARE BORDERTINE
_ - _ - OBSERVERS ARE NOT SIMILAR

rs{*Xn-r
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/ a

'b\
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PASS VE SEARCH
PATTERN

RK

,/*t.

_ i l

ACTIVE SEARCH
PATTERN

Figrrrc L R(.  HR anl  I 'S of t .  a( t i r (  t rcr(ht : rs r r l t i l (
l . \  ond l 'Rl  or . ,  pa\ \ iv(  var(h l . | \ .  Ar f t ) \ . :
in l i<are t l tc  l t t ree ol  d i l lcrcnLe hernvcn
t)h\erv(r \  h ' i th i  u(h !<nup and bt ' tween
ul l  ohuryert  and RK wi th r ( tpeLt  r . ,  th(
nun1tu r\ t)l hirdv uclt oh:a rvrr reardal
dur i t4:  t t 'n tu\ t ' ! .  I  h.  I : r i .dtnan test  vas
r\?d t t )  dctcrnl i t i (  x , l rc thu t l t r  rank t . ) tu l \
l i l l (  d t . \ i (K( l  1956) anl  t l  1!  - - l t t thcr  th(
di l lerentr t  l t r r lL,cn ob:ervcn : . ; . r rc s isni l i l '
ant. ll.il&xt)n lvlat(h"d-pnir\ .\ignttl-ranks
7\ ' \ t  t |us uf td t . )  t l . t ( rn in(  , lu 'n '  th((
dill(rcn.tt lat entl rtlt lt t)b\uro\ \'t:r(
d i l lcrur  Intnt  I l ] (  t , t [ ] ( r \ .
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rlcnsities as cstimatccl b_v combinations of other'
p rocedurcs  such as  tc r r i t ( ) ry  mapp ing ,  mis t  nc t t -
ing  an( l  ncs t  scarch ing  (see Sh ie lds  and Rcchcr
in  p ress ,  fo r  a  compar ison  o f  thcsc  metho( ls ) .
( omparisons bct\\,cn observcr! consisted of cight
l ]ou |s  ccnsus ing  ( four  two-hour  counts )  on  four
t lansec ts  i t \ !o  in  cach s tu t l v  a rea)  pcr  sample
pcflod.

Rcsu l ts  and D iscusr ion

D i lf ertncet l te t tcot ohscrttrs
D iJTcrcnccs  ucrc  Iound bc twcc l t  a l l  observers

in  thc i r  cs t imatcs  o f  b i rd  nunrbers  (Tab le  l ) .  In
Scptcmbcr ,  \ \hen the  f i vc  obscrvers  werc  tes ted
togethcr ,  JS ard  \ \ /RJ  wcre  s in i la r  to  each o ther
bu l  ( l i lTc rcn t  f rom RK,  whcrcas  PS and RK
rvcrc  s imi la r  bu t  t l i f f c r -cn t  f rom HR (F igurc  l ) .
I ) i f l c rcnccs  bc twecn RK anc l  JS and bc twccn RK
and HR fo r  Scptcnrbc I  wcre  cons idered border -
l inc  bccause thev  occur rcd  jus t  e i t .hc r  s idc  o f  thc
5 '2 ,  s ign i f i cancc  lcvc l .  

' fha t  
i s ,  HR may have

bccn s imi la r  and . lS  n rav  har r :  been d i f fe rcn l
fronl RK bLrl nlore conlidcnce is needed. The re-
su l ts  o l  c0nrpar isons  bc tween these th rcc
i )bscrvcr ' \  wcrc  c l i f fe ren t  to  those in  Ju ly .  In  Ju ly
thc  ccnsus  rcsu l ts  o f  JS wcrc  s imi la r  to  RK but
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those o f  HR werc  c lca | l y  d i l i c rcn t .  The apparent
cli lTcrcnccs betwcen JS and RK in Scptember can
bc  par t ia l l y  cxp la ined by  the  inc rcascd numbcr
o f  b i r i l s  on  thc  p lo ts  ( thc rc  wcrc  a lmost  doub lc
thc  number  o f  spcc ies  prcsent  in  Scptcmbcr  com-
parcd  to  Ju ly ) ,  wh ich  h igh l igh tcd  d i lTcrenccs  in
thc  numbcr  o f  inc l i v idua ls  recorded by  each
observer. In Scptcmber RK scoreci more birds
lhan JS cven though s imiJar  spcc ics  counts  wcrc
rccclrdctl. ( clnvcrscly, the dil lelencrs bctwcen
I IR and RK changcd f rom onc  o f  a  h igh ly
significant dil lerence in July to Septcmbcr when
th is  d i f f c rcncc  was no t  s ign i f i can t  (bu t  bordcr -
l ine) .  th is  change can probab ly  bc  cxp la incd  by
thc  a t tcmpts  o f  HR in . lu ly  t ( }  ccnsus  and s imu l -
tancous ly  rccord  o ther  obscrva l ions  on  b i rds
( fo rag ing  bchav iour .  ncs t ing l  dur ing  wh ich
t ime he consequent ly  fa i led  to  reg is te r  many
b i rds .

In  gencra l ,  thc  d i lTcrences  rccordcd bc twcen
observers werc consistent with Ihc inrprcssions
of  ind iv idua l  var ia t ion  ob ta incd  over  severa l
years  o f  census  work .  HR and WRJ tcnd to
rccord fcwer birds and lewer spccies than RK
and PS.  JS rccordcd fcwer  ind iv idua ls  bu t  as
nrany  spcc ics  as  RK and PS (Tab le  l ) .  Sonrc  o f
these dilTcrcnccs can bc explained by thc obscrv-

TABLE I
Thc ntrmbcr of  spccics rccorded b)  euch obscrvcr  in Jul l  an( l  Scplumbcf logclhcr  $ i lh lhr :  mcan numbcr of  st^-c ie i
and indi \ idLrt r ls  (stand rd e ' r ror)  rccor( lcd pur t* ( ) -hour counl  o\ : ! r  lhc foLrr  p lots.  l ' l rc  pr( iport ion of  mcan uumbcr of
spccics pcr  ccnsus t ( )  lhc to la l  number ( ) l  specios rcco( lcd for  l l l  r ibscrvcrs is  g ivcn xs an- inr lcx of  spccicr  detcct i ( )n.

J u l )  (TotaJ spccics' l i ) l i l S p p .

Rccordut l  I  Spp.

Seplombor (  fo lc l
Total  Spp.
Rcc(, rdcd r : jpp.

specicJ = ,5 1)

.r  t"A.

78 .5
(  1  1 . 2 )
.+6.0
15 .6  )

80. -l
(  15 .0 )
67 .5

( |  3. l i )

9o or'I(na I
slp: l-

55

t 8

5.1

5l i

1o ot' Iotal

spp. **

R K

H R

21

2-5

2.r

l 6 . o
( l . l )

. 0
{  1 . 6 )

r 5 . 3
(  1 . 5 )
r  6 .8
(2 .1 ) ) t

5-l4 I

l'7

: '  l l \c l t rd ing the c\c l r \s  nunrbrr \  cornled for  onc spccics (Red Wa{t lobird)  in onc ccnsus,  HR mc n int l iv iduals uasr2  5  (  l . { .5  )  .' ' :  l(, lr l rpccics is rhc c mulatiyc nrrmber of species recordcd b) all obscrvcrs.

21.O l:r7.5
( I  0) 111.,1)
20.0 12,1.0*
{  1 .9 )  ( 2 .1 .0 )
26 .3  140 .5
( l . i )  ( 8 . 7 )

27.3 Lr7.0
(  1 . . 1 )  | l 7 . { } )
26 .1  6 .8
12 .2 )  \ 9 .9J
22.5 112..1
(2.5\ ( I .1.9)

5 l

R K

JS

WRJ
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Diffcrenccs botween

Corel la 7 (5)

from four tran-
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TABLE 2
obscrvcrs in their est imatcs of abundant spccics. Mr,an c()unls (stanclard crr()r)

sccts in cach stud! pcriod.

R KR K
JULY

H R  R K
SEPTEMBER
HR WRJ

While-naped Honeveater

Ycl low-faced Honc!catcr

Rcd Watt lobird

Slr iated Thornbi l l

10.5  2 .3
11.7 \  (  1 . -s )

r5 .0  6 .0
(4 .5 )  (2 .5 )

26.3 33.5 30.8
(4 .5  )  (  3 .0 )  ( 1 .6 )
15 .3  12 .1  2 .8
(5 .7 )  ( 2 .1 )  ( 0 .5 )
2 .3  5 .8  8 .8

( 0 . 9 )  ( 2 . 1 )  ( 4 . r )
5.3 6.3 7.O

(3 .5  )  (  1 .5 )  ( 3 .7 )
20.0 t'7.3
\2 .9 \  (2 .  |  )

|  7 .0  18 .8
(3 .5 )  ( 3 .0 )

33. s .r5.3
11.u)  (8 .5 )
l4 . l  22 .3
(  1 .8 )  ts .2 )
12 .s  2 .3
\'7 . '7 t (0.5)
4.-5 6.0

(  1 .8  )  12 .4)

I 6 .8
(  14 .8 )
t 7 . 8
( 8 . 5 )

4 .5
(  1 . 9 )
5 .0

( 2 . 1 )

TABLE 3
DiUcrenccs bel \ \ 'cen obsL'r lcrs in thci r  counls of  some Io\ \  densi tv spccies.  Me n counts (standard crror)  f rom tour

l ransccts in each l ludy per i ( )d.

RKR K
JTJLY

HR RK
SEPTEMBER
HR WRJ

CroLind
Thrush

Scarlct
Robin

Fartern

Robin
Clestcd
Shrikc-t i t

Rufous
Whist lor

Goldcn
Whist ler

Crcy Shrikc-
thrush

Superb
Bluc Wrcn

Whitc-bro\\ed
Scrub\ ren

Bro\r'n
Thornhi l l

Varicd
Sittel la

throated

White-carcd
Honc)cater

Bro\\'n-headed
Honcyeater

Slr ialcd
Pardak)te

Silverc!e

2 . 8  1 . 5
{  r .0)  (0.7)
0.8  0 .5

(0 .5 )  (0 .5 )
3 .0  r .5

(o.4) (0.'7)

| .0  0 .1
(0 .6 )  (0 . . r  )

0 0

0.8  0
(0 .5  )
r . l  0 .5

(0 .7 )  (0 .5 )
3 .0  2 .1

(o . '7 )  (  L3)
1 .0  0 .5

(0 .6 )  {0 .1 )
| 0.0 7.3
(  1 .2 )  (0 .5 )

0 0

.1 .0  r .8
(0)  (0 .5 )

3 .0  2 .8
( 1 . 2 \  ( t . 1 )
1 . 1  0 . 8

(0 .8 )  (0 .8 )
2 . O  1 . 8

(0 .4)  (0 .9 )

0 .5  0 .5
(0 .5 )  (0 .5 )

0 0

0 0.8
(0 . l )

L . r  r .3
(0.s) (0.5)
4 .8  7 .5

( 2 . 5 )  ( r . l )
0 .5  r .0

(0 .5 )  (0 .4 )
8.O :1.0

( l . r , i )  ( r . r )
0 { J

1 . 5
(0.3)

4.0
(  1  . 2 )
1 . 5

( l .o)
0 .8

(0.3)
0

0 0 .8  0 .1
(0 .8 )  (0 .3 )

1 . 5  t . 3  0 . 5
(0 .7 )  (0 .8 )  (0 .5 )
3 .5  4 .3  2 .3

( 0 . 5 )  ( r . r )  0 . 3 )

L0 0.8 0.-5
(0 . , r )  (0 .1 )  (0 .5 )
1 .5  4 .0  2 .5

( 0 . 9 )  ( 1 . 2 )  ( 1 . 2 )
2 .1  | .8  2 .O

(0 .5)  (0 .1 )  (0 .7 )
1 . 5  1 . 0  r . 5

(0 .1 )  (0 .7 )  (0 .9 )
.r. rJ 3.0 3.5

{0 .8 )  (  1 .0 )  (  r . r  )
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ers-  scarch  pa t le rn \ .  HR.  PS and RK were'ac t rvc  \carchers '  an t l  o f ten  n tovc i l  awav f ron ' t
l l r (  t r i rn .cc t  l inc  t , ,  l l ca r . .  h i r , l \ .  JS un( l  \ \  R . l
wcrc  'pass ivc  searchers ' .  Ihcy  ra rc ly  i l cv ia tcc l
I rom the  l inc  anc i  moYcc l  a t  a  measurcd  pacc
u. i t l r  sc t  p luscs .  T l re  two pass ivc  scarchcrs
adhcrc r l  more  c losc lv  to  thc  e r i i l j na l  census
gu i t l c l incs  Rcchcr  c l  a t .  ( lq t : t .

I t  u .as  apparcn t  f ronr  th is  s tudy  tha t  obscrvers
r ! i lTc rcd  in  thc i r  in te rprc ta t ions  o f  thc  gu ic le l ines
in  a  numbcr  o f  rcspcc ts .  l ' hc  ac t ive  scarchcrs
cons idcrcd  cach t ranscc t  to  be  a  s t r ip  wh ich  rvas
!o bc thoroughly scarclrcd rvhcrcas the passivc
sca lchcrs  regarded the  t ranscc t  to  bc  a  l ine  f rom
uh ich  h i rc ls  \ \ , i th in  thc  s t r ip  w id th  wcre  record-
c t l .  Othcr  po in ts  o f  c l i lTercncc  be twecn thc
ob\ervcr ' \  inc lu r lcd  r ,he thcr  to  rccord  b i r .c is  bc-
I r ind  thc  d i rcc t ion  o f  t ra r -e l  anr l  h ( )w fa r  ahcad
to rccord nerv biri ls-

.l brtnlent spacics

In  lh is  s tudy  much o f  the  var ia t ion  bc tween
obscr \c r \  cou ld  be  a t l t ibu ted  to  cs t ima lcs  o f
\\ 'hitc-napcd Honcvcater Melithreptus lunatu.t,
Yc l lo r , r - l i r ccd  F Ioncvcatc r  L i<h t 'nosromus t l t t -
! r p {  r n r l  R c , l  \ \ i , ( l l r h i f \ l  A  t l t t , ( h a t t . r  t u r r t n t i t -
/.rta. [:.]ach rlas abunclant during onc of thc
sanrp lc  pcr iods  (Tab le  2 ) .  Whi tc -naped and
Yel lo rv - facc t l  Honcycatc rs  a rc  common brccd ing
h i r t l s  0n  bo th  s tud_v  a fcas .  bu t  move aDout  In
\n ra l l  f locks  wh ich  inc lu r le  numbcrs  o f  non- res i -
dent  ind iv i t lua ls .  Dur ing  a  cc t rsus .  i t  i s  d i l l i cu l t
to  kccp  t rac \  o f  thcsc  f locks  an i l  i t  bccomes a
mat tc l  o f  inc l i r idua l  iuc lgcment  whcther  a  g roup
has hcen prcv ious ly  cou i ted :  th is  i s  a  par t i cu la r
( l i sadvantagc  o f  lonq-ccnsuscs  in  Aus t ra l ian
lo rcs ts  (Rcchc f  c /  d1 .  l9 l l . . l ) .  Threc  observers
(HI { .  WR. l .  . lS )  ten t lec l  to  bc  n l ( ) rc  conscrva l l vc
than t l te  o thcrs  (RK.  PS)  and inc l r rde t l  f c rvc r
f locks  in  t l rc i r  counts .  Howcver .  thc  re la t i ve
cs l ln la tcs  bc twccn and $ . i th in  observcrs  n tay
d i lTcr  sub\ tan t ia l l y  bc lwccn ind iv idua l  ccnsuscs
(Tab le  2 ) .  Th is  tab le  sho\ \ ' s  tha t  thc  means fo r
the  th fcc  ac t i \e  scarc l ' t c rs  (PS.  RK.  HR)  rvc rc
qu i tc  s im i la r  fo r  counts  o f  Whi tc -naped Honcy-
ca le r  in  Scptcn ]bc f .  bu t  HR was much morc
!ar iab lc  in  h is  rcsu l ts .  HR ac lua l l v  c l i lTc rec l
qu i tc  ma lkcd l l '  f ron t  PS and RK or r  ind iv ic lua l
cc  Dsuses .

A rc la te ( l  p rob lcm is  cncountc rcd  w i th  b in ts
n t i r t ' l t i r r .g  th r luL 'h  t l t c . luJv  i t rea  in  la rce  f loL .k , .
l ) . r I I n g  5 (  l ] t ( n l h c r  r h c  R c r l  \ \  a t t l c h i r d .  u  h i c h  i ,
a lso  a  b rccr l ing  rcs ic lcn t ,  passcc l  th rough thc

census  p lo ts  in  la rgc  numbers .  Most  f locks
passcr l  ovcr ,  bu t  f rom t imc to  t ime,  inc l i v ic lua ls
or  smal l  g roups  landed anc l  fo raged in  thc
canopy.  As  fo rag ing  b i rds  thcy  shou lc l  be  count -
ed  in  thc  census ,  hu l  obscrvcrs  d i lTcrcd  in  thc i r
cs t imatcs  o f  whethcr  o r  no t  b i rds  had landed
wi th in  the  l in r i t s  o f  the  t ranscc t .

The p lob lems o f  ccnsus ing  abundant  spcc ics
rrc probablv most rclated to flock sizc. f lock
s t ruc turc  an( l  compos i t ion ,  and ra tc  o f  t rave l .
I t  i s  ins t ruc t i ve  to  co t ls ider  anothcr  f lock ing
species, thc Striated Thornbil l Aeanthiza l inaata.
Th is  b rccd ing  rcs ident ,  un l i ke  thc  honc_vcaters
ron . i r le re t l  ahote .  lo r lAc ,  i lou lv  in  .n ra l i .  t lgh t
flocks anrong foliage from thc undcrstol'ey to thc
fo rcs t  canopy.  S t r ia tcd  Thornb i l l s  wcre  abundant
on  our  s tudy  p lo ts  in  . lu ly  I980 (Tab lc  2 )  ye t
c lose  es t in ta tcs  o f  b i rd  t rumbers  were  ach icved
by the observcrs tcste(I. It is suggestecl that csti-
mates  wcrc  more  prec isc  fo r  S t r ia tc i l  Thornb i l l s
bccausc  thc i r  g roup behav iour  made i t  casy  to
kcep track of them ancl f locks selclom ntoved
fas tc r  than obscrvers  rva lkcd .

Lov, densitI speLies

A l though thcrc  wcrc  d i f f c rcnces  be tq 'ccn
observers  in  thc i r  coun ls  o f  abunc lan l  spcc ies ,
rclatively greatcr dilTerences wcrc rccorcled in
thc  es t in ra tes  o f  Iess  contmon spec ies  (Tab le  3 ) .
Bccausc thcy cot]ccrn a Iargcr propo.lioll of thc
av i fauna (most  spec ics  a re  no t  abundant ) .  thcsc
tl ifferenccs nrav he mrlrc important lhan clis-
c rcpanc ies  in  thc  nun lbcrs  o f  abunt lan t ,  w ide lv
d is t r ibu ted  b i rds .

Dctec tab i l i t v  i s  h igh l l ,  var iab le  among low-
t lens i ty  spec ies  an i l  th is  *as  cv idcn t  f rom thc
prcc is ion  o f  cs t imates  be tween and w i th in
observers .  Spec ics  such as  Rufous  Whis t le r
Pathycephala rufiventris and (;rcy Shrike-thrush
(  t ' l l t t t i t i nL lo  lMtnon i t . t .  f rcqucnt l l  u r tc r  l r rud .
distinctive calls and are readily secn antl good
agrccmcnt  occur rcd  in  counts  o f  thcse  spcc ies
(Tab lc  3 ) .  I r  cor ' r t r i {s l .  obscrvers  d i f f c rcd  i r r  the i r
counts  o f  thc  cqua l lv  consp icuous  and voca l
White-thloalc(l Treecrecpcr Clintacteris leucop-
haea antl the White-eared Honcvcater Lithenos-
tonus  leu&) r is .  C) ther  spec ics  ca i l  less  f rcquen l ly
and arc  l ' ra rd  to  scc  ( inc lud ing  St r ia ted  Parda lo te
Pet'dalotus .r/rlalr.r.\, C'rcstcd Shrikc-tit Fahun-
culus lronlatus, femalc Golden Whistlcr Por.fty-
ceplrula pettot'olis, Easlern Yellow Robin l iopsal-
trie austrqlis antl Scarlct l\obin futroic(r multi-
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to lo r ) .  C)bser , "c rs  found i t  d imcu l t  to  count  thcsc
species ancl thcre appeared to bc consitlerable
var iab i l i t l  i n  cour l ts  (Tab le  3 ) .

Thc clif lcrcnt scarclt pattern\ of obscrvcrs
i l f fec tcd  the i r  cs t in ta tcs  o f  many lcss  abundant
birrls. Activc scarchers coyered more grouncl at
a  h igher  avcragc  speed than pass ive  obscrvers .
Ther ' -  thc rc fo rc  ( l c tec ted  ( f lushed)  more  c rvp t ic
spcc ics  (c .g .  Cround Thrush*  Zoot l rc ra  t la i ina l
an( l  in ts rsec ted  n ' to rc  g roups  o f  spcc ics  wh ich
arc  c lumped in  thc i r  d is t r ibu t ion  (c .g .  Bro |n.fhornbil l 

A(otlt l iza pusil la and, White-browcd
Sctubrvren Sericorni: lrontalis\ than passive
scarchcrs  (Tab le  - .1 ) .  Thus  thc  h igher  avcrage
counts  o f  RK anc l  PS arc  par t ia l l y  cxp la inec l  by
thc i r  ra tc  o f  moven len t .

Spccies ident it i t ution

A n ' ra jo r -  sourcc  o [  c r ro r  in  ccnsus  work  i s  an
inah i l i t y  to  dc tec t  o r  idcn t i f y  par t i cu la r  spec ies .
As  cxpcc tcd  f rom cxper icnccd observers ,  nons
of  thc  obscr \c r ' \  cons is tcn t ly  fa i led  to  idcn t i f y
par t i cL l la I  spcc ies  an i l  the  spcc ics  to ta ls  fo r  cach
obscrver  in  anv  samplc  pe l i rx l  wcrc  s imi la r
(Tab lc  l ) .  F lou 'e !c r ,  s ( )mc spec ies  rcprescntcd
by  fcw inc l i v idua ls  were  n t i ssc t l .  Thcsc  spcc ics
\\ 'crc not normally associate(l \\, i th thc plots, or
u,crc birds thought b!'somc observcrs to be fl), ing
over or othcrwisc off the plots. They incluclcd
Squarc-tailci l Kite Loploictinia nirra, Ycllow-
tailcd Black ('ockatoo C dl \. pt orl l J n< hu:; I une rc us,
(;ang-gang C'ockatoo Calkttc phalon l imbriatum,
We lcomc Su allow llr i izrdo neo.rena, Trcc Martin
Ct'ct opsis nigri<uns, Rosc Robin Ptttoicq rosaa,
Il cd-browecl F' inch E m bl e m a t e m po r al i.r, Starling
Slurnus rulgaris, Satin Bowerbircl Pti lonorhyn-
thu t  t i , l ,L t tus .  \ \ ' h i rc -u ingcr l  (  huugh C, r l co ia . r
tnalunorh(mpl1u.\, Magrric Lark (itall ina tyano-
/t 'rrcc anrl Australian Ravcn Crtrlt ls (oronoides.

Sone obscrVers  cons is tcn t ly  counted  fcwer
birds of some specics than othcr observers but
this coulil not reasonably be explained by search
pat tc rn .  [ ro r  examplc ,  HR s  counts  o f  Whi te -
napc t l  Honcveatc r  rvere  gcnera l l y  lowcr  than
other obscrvcrs and highly I 'ariable. Similarl,v.
. lS's counts for Ycllow-facecl Honcycater were

' i  Lngl ish namcs of , ionrc species refsrcd to in lcxt  do
r() l  conform t( ,  L i : l  l ) f  Rccommcn( lcd Engl ish Namos.
Ih i \  h i rs hccn acccptcd for  publ ical ion in th is form as
thc papcr i \ , )nc ( l f  a scr ics p l rb l ishcd in i  numbe. ( ) f
t o t r r n r l \ .

l ow (Tab le  2 ) .  Thcse two spcc ies  havc  a  ' ch ip '
ca l l  wh ich  is  s in i la r  and tcnd to  ca l l  cons tan t ly
wh ich  may coufuse obscrvers .  WRJ d id  no t
record any ('rcsccnt Honcyeater Phylidonyris
prrrhoptaro during thc stucly period in which he
rvas  invo lvec l  an t l  th is  secms incxp l i cab lc  apar t
f rom thcsc  b i rds  be ing  in  low numbers .  A t  leas t
one case o f  n t i s takcn  i ( l cn t i t y  rvas  rcvea led .  [n
Scptembcr  PS and HR rccor t lec l  a  Leaden F lv -
eutchcr Mli.rgi c trrhetulo uhilc RK lrr. l JS ri-
cordcd a Salin Flycatcher M. t|anoleuttt. During
thc  pas t  four  ycars .  on ly  Sat in  F lvca tchcrs  werc
k n r [ r n  t r '  o c c u r  l r ] \ l  h r c r , l  o n  r h e . t u r l l  p l U t r  b u t
in  th is  case thc  enc  or  t l vo  b i r r l s  invo lved wc le
Leac len  F lvca tchcrs  n t ig ra l ing  th rough thc  p lo ts .

()htcrvcr pud:ption

As prcv ious lv  r l i scusscr l .  obser !c rs  d i l l c rcd  i r r
the  numbcr  o f  b i r t l s  rccor t lec l  dur ing  a  count .
Somc of thcsc cli l ferenccs have bccn cxplainecl
in  tc rms o f  observer  search  pa t tc rn .  ln  add i t ion ,
v isua l  anc l  hcar ing  acu i t l '  togc ther  \ \ , i th  numcrous
othcr  fac to rs  re la t ing  to  obscn,c r  cond i l ion .  havc
long been recognised as sourccs of variabil ity in
ccnsus  resu l ts  (Encmar  l c . )62 :  Robb ins  1978) .
Ab i l i t y  to  hcar  anc l  scc  \ r 'as  no t  tcs ted  be twcen
observers  in  th is  s tudy ,  bu t  nonc  o f  thc  obscrv -
crs was known to have problcms. Il was con-
s idcred  un l i kc ly  tha t  ab i l i t v  to  hcar  an( l  scc  wcrc
maior  causcs  o f  c l i f f c rc r rcc  bc lwccn the  observers
Othcr  fac to [s .  howcvcr ,  may bc  rc lcvant .  Thcsc
inc lude i l i f f c rcnccs  in  n ro t i va t io l .  fa t igue and
pcrsona l i t y .

We assume tha t  u l l  obscrvcrs  u ,e rc  equa l ly
mot iva tcd  bu t  cvcn  w i th  a  s ing lc  obscrvcr .  leve ls
o f  a le r tness  and fa l igue  w i l l  in f lucncc  da i l y
resu l ts  (Sh ic lds  1979) .  

' fh is  
can bc  i l l us t ra ted  in -

d i rec t l y  b ) '  HR's  . lu ly  ccnsus  rcsu l ts  wh ich  werc
a f lcc tcd  by  the  ac ld i t iona l  da ta  he  co l lec ted
dur ing  ccnsuscs .

The personal i ty or indiv idual  di f ferences of
obseryers  mav he  cxprcsscc l  in  tc rms o f  thc i r
tcndcncy  to  ovcr  o r  un t le r -c t )mpcnsatc  dur ing
b i rd  ccnsuscs .  HR and WRJ tcnd to  bc  con-
\c rva t i \ c  in  the i r  count \  o f  b i rds  rvh i l c  RK.  PS
ant l  JS arc  l css  conscrva t ive  in  the i r  es t imates  o f
numbcrs  (Tab lc  2 )  .  I  l l {  an t l  WR. l  u ,c rc  in -
c l ined  to  cxc ludc  h i rc ls  c losc  to  1 l ' t c  c ( lge  o f  thc
t ranscc t .  wh i le  RK.  PS and JS adde( l  thcm to
thc  count -  ln  c lTcc t .  thc  two g loups  o f  observers
\ampled  s l i th t l y  c l i f f c rcn l  s izcc l  a reas .  As  JS re -
cor ( l cd  p ropor t ionatc ly  morc  spcc ics  than in -
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d i r idua ls  comparcr l  lo  o thcr  obscrvers  (Tab lc  l ) ,
i l  i \  \ u t ! c \ l r ( i  l l t i r t  g r e u l c r  i r \ \ t r c n c \ \  o r  J l t c l l l i , r D
u,as  g ivcn  to  b i lds  o f  nerv  spcc ies  w i th in  o r  on
thc  bor t l c rs  o f  thc  t ransec t  s t f ip  tha l t  to  new
bilds of spccics alrcacly recortled. For this reason
. lS  and the 'conscrvar i \ i c  pcrsona l i t ies 'o f  l lR  and
WRJ nray  have tcndcd to  record  sccond (and
su l )scqL lcn t )  ( l c tcc l . ions  o f  a  spec ies  as  rcpcats  o f
b i rds  a l rcady  countcd  \ \ 'h i l c  RK and PS rccord-
cc l  thcm as  neu,  ind i r idua ls .

Thesc  i l i lTc rcnccs  bc  |een obscrvcrs  can bc
i l lus t ra led  in  twu rvavs .  I f  obscrvers  c l i l l c r  in
lhc i r  cs t im4tcs  o f  numbcrs .  i t  shou ld  bc  cons is t -
l r r l t  h ( l \ \ (c r r  ,pCe ie . .  T l rL  l ( \ :  e r ,n \c r t i t t i \C  p( r \ r ,n
\ \ ' i l l  t cnd  to  score  molc  ind i l idua ls  fo r  a l l  spcc ies
l h i r t t  r  t i } t t . e r v u t i r e  , , h ' r r \ ' t r .  ( , ' m p J r i i O n \  \ ! c r c
n t r ( l r  h ( t r ! c c n  t l r r  t t u m h c r  o f  \ p c c i c \  ( , ! u r  0 r
und0r -cs t imatcd  bc twc( jD pa i rs  o f  obscrvers .  I t r
: i cD lenrber .  RK.  PS an( l  JS scored nrorc  b i r t l s
o \c r  a l l  spcc ic \  than t lR  and \ \ ,RJ  (Tab lc  4 ) .
R K and PS.  an( l  . lS  an( l  WRJ we rc  equa l  in
tc ! -n rs  o f  thc  nuntbc l  o f  spec ics  in  wh ich  one or
thc  ( l lhc r  es t imatcc l  h ig l tc r  numbels  o f  b i rc ls .
S in r i la r  rcsu l ts  wcrc  ob la ined us ing  a  ' spec ies
dc tcc lab i l i t y ' scorc .  On averagc  RK,  PS and . lS
iecorc lcd  n to rc  than ha l f  o f  thc  to ta l  numbcr  o [
spcc ics  p rescnt  on  thc  p lo ts  a f tc r  cach two-hour
ccnsus .  In  co l l t ra \ t ,  I IR  ( -189o in  Ju lv  and 399o
i r  Sr . l ) r r .n thLr l  anr l  \ \  RJ  t44or  i r r  Septcmher t
cors is tc r ' r l l v  Icco lc lcc l  f cwcr  spcc ies  (Tab lc  l ) .

TABLE 4
I ) i l iercncc\  bcl \ \ccn oh\cf \crs in tc ims of  the nLrmbcr of
\Dcclc\  l ( ) r  r lh ich ()nc ob\cr \cr  c()Lrntcd mors bi rds lhan

rn()1hrr  ob\or !cr .  ( r ' { ) .005.  I  df .  -  L lJ, t ) .

Conclusions

Our  obscrva t ions  an t l  thosc  o f  uorkcrs  in  Ncw
Zcaland (Dawson et al. l,978\ and Tasmania
(Ratkow\ky  an i l  Ratkowskv  Ig79)  as  wc l l  as
s tud ies  in  thc  Nor thcrn  Hcnr isphere  (e .9 .
Enemar  l9 ( r2 ;  Rohb ins  1978)  i l l us t ra tc  thc  s ig -
n i f i can t  e f l cc ts  tha l  observer  d i lTerences  can havc
on ccn \us  rcsu l ts .  The nra jo r  fac to rs  caus ing
d i fTcrcnccs  bc t$ .ccn  obscr \c rs  in  t l r i s  s tudv  in
| ' 1 , ; h u h l c  r r r t l c r  I l  i n r p ( ! r l r n C c  $ ( I c ;

(  l )  t y - .pc  o l  \earch ing  pa i tc rns

(2)  in r l i v idua l  bcha l ioura l  t ra i ts  o f  observcrs

(3)  d i l l l cu l l ies  in  c \ l ima1 ing  nunrbers  o f  b i r r l s

(4 )  c l i lTc rcnccs  in  cs t imat ion  o f  c l i s tance to  thc
bount la ry  o f  thc  t fanscc t .

(5 )  t l i l i i cu l t i cs  in  dc tcc t ing  or  i c len t i f y ing  par -
t i cu la r  spec ics .

(6 )  d i iTcrcnces  in  v isua l  acu i tv  and hcar ing
ab i l i t v  o t  obscrvcrs .

A l l  o f  thcsc  fac to rs  c l i f f c t  bc t \ \ ' ccn  obscr !c rs
and n ]us t  bc  compensa le t l  fo r  in  the  c les ign  and
conduct  o l  ccnsuscs .  I t  i s  f0 l  th is  rcaso l t  tha t
gu ide l ines  on  ccnsus ing  rccontmcnd t l ' t c  usc  o f  a
s ing le  obscrvcr  an( l  cau t io r l  aga ins t  thc  com-
par ison  o f  ccnsus  da ta  ob ta ined bv  d i lTcrc l l t  per -
sons  (e .g .  . l i i r v inen and V i i i s i incn  1977,  Cu l len
1980) .  In  reg iona l  su tvcys .  horvcrc r .  i t  i s  o f tcn
nccessary  to  usc  more  than onc  pcrson as  po l i t i -
ca l  and cnv i ronnrenta l  c lcmanc ls  commonly  p rc -
vcn t  a  l c isurc ly  app loach to  such work .  Therc -
lb [c  mu l t ip le  ubscrvcrs  must  be  uscd an t l  ihc
pcrsons lesponsiblc fol these survcys ncecl to
des ign  the i r  p rograntmc to  min imizc  thc  e l lec ts
o f  obscrver  var - iab i l i t v .  In  th is  rcgard .  i t  i s  im-
por tan t  to  know the  dcg :cc  o f  Ia l iab i l i t y  bc-
tween observers  and to  ro ta tc  obscrvcrs  he twccn
\ tudy  p lo ts  to  ba lancc  fo r  t l ' t csc  c l l cc ts .

' fhc rc  
i s  no  s ing le  mcthod o f  counr in -q  b i r t l s

wh ich  is 'bcs t 'a r ' td  thc  metho( l r  usec l  n , i l l  bc  c lc -
tc rmined by  thc  k inds  o l  t la ra  requ i rcc l  an i l  the
in r l i v idua l  p re fe renccs  o f  the  pcr rons  rcspons ih le
fo r  thc  work .  Rcgard less  u f  the  n tc tho t ls  usec l .  i t
i \  ncccssary  to  s tanc l i l r ( l i ze  p roccdures  anc l  cnsure
tha t  a l l  obscrvcrs  rvork  in  the  same wtv .  Most
c e t t s u s  t c c h r r i q u . .  n r L ' r i L l c  I n l ]  r j l r l i \ (  c o  r ) t .
o f  b i rc ls  so  thc  a in r  shou lc l  be  to  r ig i ( l l y  s tendard-
izc  p roccdures  to  max imizc  the  c lc -u rcc  o f  p rc -
c ts lon  or  c l )ns is lc l t cy  o ,  coun ls  be t lvecr r
obsefvcrs.

( cnsrrs Obse n cr
Pcriod ( irmparirons

tNo of Spccicr)

Signihcrncc
Levcl

|  1 .71
0 .17
' 7 . 1 1

:r.6{)

0 .50
t2.60

. t u l \  R K  ( 2 0 )  H R  ( l )  P . '  0 . 0 1
I t K  ( l l )  J S  ( 8 )  P , : 0 . t

RK  (2 r r )  H I {  (  I 0 )  I ' . - : .  0 .01
RK (2a r )  JS  (1 .1 )  p - ,  0 .05

P - . 0 . 0 1
P<- 0.0i

0.t)5
0 l

R K  . l )  P S  ( t S )
R K  ( l l { )  \ \  R J  ( 7 )

P l i  ( : t )  H I t  ( 9 )
\ \ ' R J  ( l l )  J S  ( 2 1 )

'1_ uo
0..12

I '<.
P>.

: ;cpr
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As a result of thc \york prescnted in this
f rapcr .  we make thc  fo l low ing  rccontmendat ions :
.  A l l  observcrs  shou ld  have an  equa l  ab i l i t y  to

ident i f y  b i r t l s  by  s igh t  and sound.
a Thc search pattcrn of observcrs needs to be

s tandard ized.  Idea l l y ,  a l l  obscncrs  shou ld
not  dev ia te  f rom thc  t ransec t  l ine  or  census
po in t  dcpcnd ing  on  mcthod used.

. The spced of the obscrvers as they tralcrse
the transcct ncccis lo bc closcly regulated.

.  Taks  s teps  to  cnsurc  tha t  obscNers  do  no t
suffcr fatigue by ccnsusing for proJonged
periods.

. Obscrvers need to bc thoroughl)' lrained.
Strict guidelincs nced to be laid down for
observers rcgarding all faccts of ccnsus pro-
ccdures  inc lud ing  max in tun t  d is tance ahcad
ovcr which to record birds, whcther to record
birds bchind thc direction of travel and what
to  do  regard ing  b i rds  ncar  thc  edgcs  o f  the
study plot.

. Observers should be trained to estimate dis-
tanccs  ( i f  th is  i s  requ i rcd  by  thc  census
method used) ,  o therw isc  thc  cdgcs  o f  the
transcct or spot p(' int should be clearly
m a  rked.

. Obscrvcrs shouli l be trained to cstimate thc
numbers of birds in flocks or groups, and to
count  on ly  those b i rds  wh ich  were  pos i t i ve ly
i r len t i f iud  r i  bc ing  on  the  p lo t .

.  Obscrvers  shou ld  no t  a t tempt  to  pcr fo rm
morc  than one obscrva t iona l  task  s imu l -
tancous ly .

. Obscrlers should be .egularly tcsted to cn-
sure that cach is detecting all spccics, esti-
mat ing  d is tances  and numbers  accura te lv ,  and
using thc samc procedures.

. Observers should be calibrated and rotated
among thc study plots.
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