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A Transect Method to Count Birds in Eucalypt Forest

H. F. RECHER, D. R. MILLEDGE, P. SMTTH and W. G. ROHAN-JONES

A transect method used to count forest birds in south-eastern Austral ia is described
and i ts usefulness and l imitat ions discussed. The method combjnes mapping along a
transect 420 m long and 120 m wide, with a point count ol 60 m raAlus. Thb t iansect"re_
quires iwo hours, one hour o1 whrch is spent on the point count. Four counts were
necessary at each site with six counts required in an area with a r jchef avifauna. Steps were
taken lo reduce variat ion and bias due to wealher condit ions, t ime ol day and dif i ;rences
between observers. The point count was Included lo al low comparisons w]th similar counts
lrom areas of habitat too small  lor a tult  transect. The disadvanlage was that the pro_
port ional ly greater trme spenr on the point count biased the overal tansect count towards
br.ds recorded al the point. In common with other methods, the effect iveness of the census
method was t imited by-the sporadic occurrence ot many of the bird Species in the area,
dnd  oy  t he  p ' ob te r r s  o f  l he  nu .nbe rs  o f  b r / ds  reco roed  va rv i ng  w t th  d ;ns i l y  o ,  vege la t , on .
season, species of birds and duratron.o, the census. The plocidure is t ime-consu;ing bulresurts rn more inlormatron on bird disposit ion at each slte and better species r ists' than
do shorter counts o1 smaller areas. l t  has proved useful in provrdinq a broad data base in
:: i ,19y,", 

" l  large areas containing a variety ot forest habirais and wiere knowtedge of theavtlauna ts ooor

Thcre arc many ways to count forest birds.
Among thc  most  w ide ly  uscd procedurcs  are
l r i lnsec ts ,  po tn t  counts ,  tc r r i to ry  mapp ing  and
mi . t -nc1  cxp l r , . ,  {suc  Ra lph  anJ 'Scor r .  jqX- | .  fu r
r c \ t c $ \  r ) l  r h r . c  i r n L l  o l h c r  p r o c ( d u r c \ 1 .  p r u p c r l y
cxecutcd ,  a l l  p rov ide  usc fu l  ind iccs  o f  abun '_
dancc .  The mcthod used is  sc lcc tcd  to  p rov idc
thc data required to answer spccific biological or
cn !  r r r , -nmcn la l  que, t i r rn r .  ba lancc . l  aga ins t  lhc
\ r ^  ( ' l  l h c  a r c a  t ( ,  b (  s u r \ c l c L l .  t h c  t i m c  a v r i i _
u h l c  l n d  l h (  n u m h c r  o [  p c o p l c  i n r o l r c t l  ( D a w _
\ , 'n  l r ) l l l  u .  b :  Sh iu l . l ,  unJ  Rcchcr  in  p rcs , .1 .

Dur ing  I975 $e  in i t ia tcd  a  survey  o f  thc  fo rcs t
av i fauna in  the  Eden-Bombala  area  on  thc  fa r
south  coas t  o f  Ncu,  SOuth  Walcs  (Rechcr  c /  a / .
1980) .  Our  ob jcc t i vcs  wcrc  to  de tern t inc  lhc  d is_
t r ibu t ion  an t l  rc la t i ve  abundancc  o f  b i rds  in
lorest habitats and to assess the impact on the

u v i [ r u l a  o l  r h r  i n t c n . i r e  l o g g i n g  a . r o c i a t e d  u i r h
l h u  E J c n  w u o d r . h i p  i n , l u r r r l .  1 , r . l o  r h i r  w t ,  r e -
qur red  a  census  mcthod tha t  wou ld  p ro t ' idc  a  l i s t
o f  thc  b i rd  spec ies  prcsent  a t  a  par t i cu la r  s i te ,
togc ther  w i th  a  mcasurc  o f  thc  abunc lance o f
each spcc ies ,  anc l  in fo rmat ion  on  the  c l i s t r ibu t ion
of  the  b i rd i i  a t  t l te  s i tc .  Thc  ne thod a lso  had to
bc  su i tab ic  fo r  use  in  smal l  fo rcs t  s tands  and
loggcd arcas  wh ich  were  f requent ly  l css  than I0
na In  s lTe

.Af lc r  .c rc ra l  t r ia l .  uc  rdop lc ( l  i l  n r , )cc , lu r (
u l t i ch  c r rmb inc t l  n rapp ing  o t  h i r r l  t l i . r r ihu t i , ,n
! \ r t ]  . ( , u n t \  r r l  n r r m h c r r  l l o n g  a  t r r n i c ( . t  ( , 1  f i x c J
wt ( l1 l r  un( l  lCngth .  Thc  l ra t ) \cc t  c , )un t  incor f j , j ra t_
cd .a  po in t  c -ount  fo r  compar ison  w i th  s in t i la r
po ln t  counts  l rom arcas  too  smal l  fo r  a  complc le
t ranscc t .  ln  th is  papcr  we c lcscr ibs  thc  c r insus
procec lu rc  and d iscuss  i t s  c l lec t i veness  and i t s
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l im i ta t ions .  Subsequcnt  papcrs  w i l l  compare  the
transcct nlcthod rvith other census procedures
(Sh ic lds  and Rcchcr  in  p ress)  and d iscuss
prob lcnrs  o f  obscrYer  var iab i l i t y  (Kavanagh and
Rechcr  in  p rcss) .

Ccnsus Method

llach transcct was a strip 420 m long and J20
m widc  hav ing  an  area  o f  5 .04  ha  (F igurc  l ) .
Wc markcd thc  t ransec t  a long the  ccn t rc  l i l c  a t
J0  m in tc rva ls  to  ass is t  in  regu la t ing  thc  ra tc  o f
mo|cmcnt  o f  lhc  obscrver ,  mapp ing  o f  b i rd
rccor(ls and gaull ing thc distance to birds. the
point count was macle from the centrc point of
thc transcct and was rcstricted to a 60 nr r-aclius,
wh ich  c i rcumscr ibcd  an  area  o f  l . l3  ha .

Sincc our objcctivc was to compare bird com-
nun i t i cs  in  ( l i f f c rcn t  hab i ta ts ,  each t ranscc t  was
loca ted  w i th in  an  area  o f  un i fo rm hab i ta t .  The
lcngth  o f  thc  t ranscc t  was  dc tc rmined la rge ly  by
thc  topography  o f  the  Eden area .  Spec inca l l y ,
rit lgcs avcragcd 500 m in length and there was in-
variubly a changc in forcst-typc bctwccn ridge
ancl gully. Thc wiclth of thc transect was based
on work  ncar  Sydney anc l  a t  Mya l l  Lakcs  wh ich
had indicated that most birds could be clctccted
ot distanccs of up to 60 m in eucalypt forcst
(Rechcr ,  1969,  1975) .

Wcathcr  pcrmi t t i r lg .  each t ransec t  was  ccn-
suscil on l irur or more consccutivc days. Llach

TRAVERSE

census was for two hours and was divided into
thrce portions. For the first J0 minutes the
observer movcd at a steady rate along the centre
linc of thc transect between points 0 and 5. The
next hour was dcvotcd to a point count from thc
ccntre of the transect, point 7. The final 30
minutes was spent moving at a steady rate be-
tween po in ts  9  and 14  (F igurc  l ) .

Bird activity, and hence detectabil ity, varies
with wcathcr conditions (O'Connor and Hicks
1980,  Robb ins  l98 l )  and w i th  t ime o f  day
(Sh ic l i l s  1977,  Gruc  c t  r . r / .  I98 l ) .  I t  i s  neccssary
to  cont ro l  as  many o f  thcse  var iab lcs  as  poss ib le
i f  thc  rcsu l ts  a rc  to  be  a t  a l l  mcan ing fu l  (Dawson
l98 la ) .  We res t r i c ted  counts  to  the  ear ly  morn-
ing ,  f rom 30 minutcs  bc forc  sunr isc  to  four  hours
a f te r  sunr ise .  The four  counts  pcr  t ransec t  con-
sisted of two at dawn and lwo later in the morn-
ing .  (bunts  werc  somplc tcd  on ly  when the
welrther was fine, without rain and with l itt le
w ind .  As  scvcra l  observers  wcrc  invo lved in  the
survey, the four counts per transcct werc divided
cqua l ly  amount  them.  Th is  was donc  to  minF
mise the cffccts on counts of cli lTcrences betwccn
obser lc rs  (E .ncmar  1962.  Robb ins  l9?8,  Cyr
1981.  Kavanagh and Rcchcr  in  p ress) .

All bircls secn or hcard on the transect within
60 m of the observer were rccorded. Most birds
wcrc first detectcd by sound and an abil ity to
identify calls was esscntial. Birds sccn flying over-

TRAVERSE

APPROX. 6 MIN. PER 3OM INTERVAL
TOTAL CENSUS AREA 5.O4 HA

POINT CENSUS AREA 113 HA

. trignrc 1. A diagraninatiL teprcscntatbn t)l rhe tran.\ect <'ensus m(thod used at Eden and Kendall.
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. Figure 2. The mapping pnxedurer usctl to reutrtl

()bservatit)ns durins counts is illu$rated bt
this qtunt at a sitc at Kendall in November
1977.

hcad were notcd, but not includcd in the count
unless hunting (e.g. raptors) or foraging in thc
air space over the transect (e.g. swifts). The
position of cach bird when first detected was
marked on  a  map o f  the  t ransec t  (F igure  2) .  ln
addition to providing information on the dis-
position of birds within thc transect area, the
map also helped in kccping track of individuals
dur ing  thc  census  to  avo id  rcpcat  counts .

Results
Census results were obtained from 30 transects

in eucalypt forest in the Eden-Bombala area.
Thcse transects wcre censused either in spring
1975 or spring 1976. The census method was also
uscd in spring 1978 on l4 transects in cucalypt

forest on the north coast of Ncw South Wales
near Kcndall. All transects werc ,:cnsuscd four
t imes,  w i th  somc t ranscc ts  a t  Eden censuscd up
to  s ix  t imcs  and some t ransec ts  a t  Kenda l l
censused up 1() seven times.

At Eclen thc mean ratc of addition of ncw
species had fallen to onc per census by tlre Jif lh
census .  A t  Kcnda l l  i t  was  no t  un t i l  the  scvcnth
census that thc rate droppcd to one pcr census
(Figurc 3). This difference between thc two
areas arises from the richer avifauna in the
nor thern  fo rcs ts  (Mi l ledgc  1979) .  fhc  number
of cenusues pcr transect was thcrefore standard-
iscd for subsequent survcys at four for Eclen and
s ix  fo r  Kenda l l .

Two transects near Bombala werc ccnsused in
n \c  cun\ccu l i \ c  h rc r :d ing  :caron ;  cun)n l ( l l c ing  in
t976,  and two o thcrs  in  four  consec t t t i ' i c  b reed-
ing  seasons commcnc ing  jn  1977 ( four  counts
per transcct in each year). Thcrc $'cre significant
changes in  the  compos i t ion  o f  thc  av i fauna be-
tween years (Recher c/ c/. 1980) rrnd nerv spccics
cont inued to  be  addcd each y :a r  to  thc  spcc ics
lists for each transect (Figurc 4). Thc pattern
was similar for thc point counts, but fewer
species were rccordcd. Ovcr the ycars the species
accumulation curvcs for point and transect
counts  remaincd para l l c l  w i th  no  tendency  fo r
the  numbcr  o f  spec ies  recorc led  on  po in t  counts
to approach thc numher recorded on transcct
counts  (F ' igurc  4 ) .  Th is  suggcs ts  tha t  fewer
specics arc rccorded on point counts bccausc a
smal lc r  a rca  is  censuset l  ra thcr  than bccausc  less
t ime is  spent  on  the  counts .

The numbcr of species recorde(l at ihe 30
points at Edcn-Bombala (four counts pcr point)
was highly correlatecl with the numbcrs rccorcled
in  the  cor rcspond ing  t ranscc ts  ( r  0 .86 ,  d f  -
28 ,  p  <  0 .00 i ) .  On averagc  69  pcrccn t  o f
species rccorcled on the transect were recorded
dur ing  thc  po in t  counts  ( range 50-85 percent ) .
S imi la r  resu l ts  wcre  ob ta ined fo r  the  l4  po in ts
at Kendall: a mean of 7-.1 percent of transect
species were recordcd during poinl counts (range
53-84 pcrccnt). with a high corrclati ')n bct\\,ccn
the  two ( r  0 .79 .  d f  -  12 ,  p  q  0 .001) .

For the 44 transects at Eilen-Bombala ancl
Kcndall, the number of individuals rccorcled
during point counts averaged 36 pcrcent of the
number recorded during transcct counts (range
25-54 percent). This is at variancc with the fact
tha t  the  po in t  count  on ly  sampled  22  pc lccn t  o f
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two hour duration of each ccnsus, it nlight have
bcen expected that by the end of thc second
census the majority of the bird spccics using thc
site would have been recorded and that subse-
quent ccnsuses would only add occasional new
spccies. This was not so. Appreciablc nuntbcrs of
new spccies were recordcd during the third and
fourth censuscs at both Edcn and Kenclall
(F igure  3) ,  and in  the  Kenda l l  fo res ts ,  w i th
t h c i r  r i c h e r  a v i [ a u n a ,  c \ c n  a f t e r  . i x  c e n ' u s c r  n e w
species were sti l l  frequently rccordcd. When we
take into account year to ycar variation in the
av i fauna a t  a  s i te  then the  number  o f  censuses
required to obtain a complete species l ist is
considerablc. At Bombala, species were sti l l
being addcd to the transect l ists in the fifth year
o f  the  censuses  (F igure  4) .

If our ccnsus mcthod is to maasurc thc abso-
lutc dcnsity of birds on the transcct, then we
rcquire that all birds present are recorde(I, nonc
are  countcd  morc  than once,  and no  b i rds  move
in  o r  ou t  o f  the  arsa  dur ing  thc  ccnsus  (Burn-
ham et al. 1980). It is certain tl]at fhese assump-
tions arc violated. In order to obtain as much
information as possible on as many spccies as
possible, we censused large areas over long
periods. By censusing largc areas wc dccrcascd
the probabil ity of birds bcing misscd, while thc

.1U!JT

t  Figurc I  A, :umulat i , 'n  , ' l  b i rd speder on successivc tnn-hour t ransct t  tnunts in eucalypt  lores!  ( tur ing spr ins.
Ihrtt) trart\cLr, were censu*tl at Eden-Rrnthala and ll at Kcn(lall- In hoth arcas onlt lour
t ransect t  were t tnsused more than lour t ima!.  Morc than 90(,o, ' t  t l rc  tDc. tL\  u l t imatdv rect t rdcd on
a tfans.tt '\'erc registercd alter thtcc u)unts at Edcn anJ lvc o,knts ur Kentlall.

the total arca of the transcct. However, estimatcs
of bird numbers arc affcctcd by thc cluration
of  the  ccnsus  s ince  b i rds  a re  cont inua l l y  mov ing
into or through thc census area. Thus thc pro-
por t iona l l y  g rea ter  number  o f  b i rds  recorded in
thc point count is probably a result of the longer
trme spent there compared to other parts of the
t ransec t .

Thc cll iciency of the onc hour period for thc
polnt count was tcstcd in a series ol censuses in
euca lyp t  fo rcs t  a t  Pennant  H i l l s  near  Sydney.
N inc  po in t  counts  were  madc a t  each o f  th ree
points in spring 1979. The rate of species accumu-
lation during cach one hour count was mcasured
by  no t ing  thc  number  o f  spec ies  wh ich  had been
recorded by thc cnd of each l0 ntinulc pcriod
during thc hour. In general, half th{r rotal num-
bcr  o f  spcc ies  rccorded dur ing  a  onc  hour  po in t
count were rccorded in the first l0 millutcs, two-
th i rds  in  thc  n rs t  20  minu tcs ,  and th lcc .quar tc rs
by  the  30  minu te  mark .

Discussion
Our censuses at Eden and Kendall revealed

that many of thc bird spccics of these forcsts are
sporadic in occurrcnce over time and space,
making it dif i lcult to obtain a complctc species
l i s t  fo r  a  par t i cu la r  s i te .  C iven ths  5  ha  arca  and

COUMS AT 15 SITES
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.  F iSurc 4.  A(utnulatbn ol  b i rd spct ies on \u. .esi tc
brceding season L?untt on lour transects
neor Brmbola.  ' rh(  

rate o l  a(unulat ion
it tompared bctween tlrc twoJu)ur transe(l
t rnnts and the oneJtour point  oun!s.

long census periods increased the probabil ity of
birds moving into the transect during the census.
The latter effect is shown by the high numbers
of birds recorded during point counts compared
to thc rest of the transect,

For many of the purposes for which birds are
censused, howcvcr, a measure of absolute density
is not necessary; a measure of th: density of
one population relative to that of anothcr (rela-
tive density) is sulicient (Caughley 1977, Bull
l98 l ) .  The number  o f  b i rds  recorded dur ing  a
ccnsus may bc unsatisfactory for estimating
absolutc density, but as long as the relationship
between thc two remains constant, then thc
numbers of birds recorded can bc usccl as a

H. F. Rechet el a/. .  Transect Method to Count Forest Birds

measure of relative density for comparing difTer-
cn1 s i tua t ions .  In  our  case,  the  s i tua t ions  bc ing
compared were different types of forest, includ-
ing logged and unlogged forest.

The assumption of a constant relat' ionship bc-
twccn the numbcr of birds recordecl and thcir
rclativc clcnsity brcaks down in cases whcrc thc
detectabil ity of birds di{Tcrs between the silua-
tions being compared. 

' lhis is l ikely to happen
when a habitat with open vegetatior is (:0mpared
to one with dense vcgctation whcrc birds wil l bc
morc diff icult to detect. Problems also arise in
comparisons between seasons, when such factors
as a reduced frcquency of call ing can affect the
detectabil ity of birds. The movcmcnt pattcrns of
the birds may also change ,vith the seasons and
influence the numbcrs recordcd. Dctcctabil ity
and movement pattcrns wil l also vary from
'pcc ics  to  rpcc ics .  Whenctc r  compJr i \ r ' t r \  a re
made using measures of relativc dcnsity rather
than absolute dcnsity, carcful thought slrould bc
given to factors which may affcct thc fclatiotl-
ship belween the two.

One advantage of our census ntethod was that
it involved producing a map of bird sightings on
thc transcct (Figure 2). In acldit ion tc, providing
information on the disposition of birds along the
transect, these maps can be uscd to invcstigate
how bird dctectabil ity declines with distancc
from the centre l inc of thc transcct, and whether
th is  dec l ine  in  de tec tab i l i t y  var ies  be tween hab i -
tats (Emlen 1971, l9' l '7: Burnham et el. 1980:.
Franzreb l98 l ) .  I t  may a lso  be  poss ib lc  to  use
thc maps to estimate the absolutc rlensity of
brccding birds using a territory mapping nrethod,
where thc number of bird territories is deter-
mined from clusters of sightings ovcr successlve
censuses (IBCC 1970; Svcnsson 1978: Oclke
res r ) .

A disadvantage of the census method was that
the proportionally greater time spent on the
point count meant that the overall transect
counts were biased towards birds in the area of
the point count, which comprised on average
36 percent of all bird sightings but only 2? per-
cent of the total census area. To eliminate this
bias it would be preferable to reduce the duration
of the point count to 30 minutes and to increase
the time spent in other parts of thc transcct
accordingly. The species accumulation curve
over the 60 minutes of a point count suggests
that a 30 minute count would result in little loss
of information, since on average three-quarters
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o f  thc  spec ies  rccordcd over  60  minu tcs  havc
bcen recorded by thc 30 minute mark.

Thc proccclures dcscribed in this paper ars a
conlpromlsc betwccn dstailed studics of a few
p lo t \  an( l  rap i r l  sur rc ls  o f  many n lL l t \ .  fh , .y  p ro-
\ l ( l c  morc  in lo rn ta t ion  ( ,n  b i r \ l  r l i { t r ib ' . l t i , r I |  i l n ( l  a
bc t te r  spec ics  l i s t  pc r  p lo t  than rap id  survcys ,  bu t
lcss  accura te  cs t imatcs  o f  dens i ty  than arc
possiblc from ntore dctailetl studies. They were
ruscful in providing a broaci data base in ;urveys
oI large areas containing a variety of forclt
h bitats and wherc knorvlcdgc of the avifauna
was poor. The mcthocl provccl to be succcssful
in dctccting tl i ffcrences in the avifauna of dilTer-
cn1 fo rcs t  hab i ta ts  (Rcchcr  c /  41 .  1980;  Mi l l cdgc
1979) .  In  our  work ,  rve  now ask  more  spec i f i c
qucs l ions  about  thc  cco logy  o f  fo rcs t  b i rds  bascd
or r  thc  in fo rmat ion  ob ta ined dur ing  thc  car ly
ce  n  susc  s .
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