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Non-destructive Methods to Determine the
Diets of Birds

HUGH A.  FORD. NEVILLE I . 'ORDb,

INd SUSAN HARRINGTON

We discuss a variety of methods of col lect ing information on the diets of birds,
i nc l ud ing  obse rva l i on .  exam ina t i on  o1  f aeces .  eme t i cs  and  s tomachJ lush ing .  S tomach -
l lushing is described in detai l .  We bel ieve i t  has certain advantages over other methods;
i l  samples food f iom the upper parls of the gut before mosl digestion has occurred
and incurs very low mortal i ty. Advantages over col lect ion of birds are that the same
individuals can be resampled and birds that are being studied ecological ly and be-
havioural ly can also be sampled. l t  also overcomes the ethical objections lo ki l l ing large
numbers  o l  b i r ds .

l den t i l i ca t i on  and  ana l ys i s  o l  samp les  a re  b r re f l y  d i scussed .

Ver t -  l i t t le  in lo rnra t ion  has  been pub l ished on
thc  ( l i c ts  o l  Aus t ra l ian  passcr incs  ( thc  papc ls  o f
l , ca  anc l  ( i ray  l9 - .15  arc  an  cxccpt ion) .  Such in -
fornlatiorr is an important part ol ' an!' ccological
s tudy  o f  in i l i v idua l  spcc ies  or  av ian  communi t ies .
In  add i t ion ,  da ta  on  d ic t  a rc  nccdc( l  to  cva lua tc
a spccics l 'olc as a prcdator of irarmful insccts
or its status as a pcst ol mun's cloprj.

Such da ta  tha t  havc  bccn a \a i lab lc  a rc  f ro t t t
s tonrachs  o f  b i r ( l s  tha t  havc  becn purposefu l l y  o r
acc idcn ta l l , v  k i l led . ' l ' hc  resu l ts  o f  l -ca  an i l  Gray
(1935)  a rc  f r0m b i rds  co l l cc tcd  lb r  thc  South
Australian Murcut'tr. Thctc is increasccl oppclsi-
t ion  to  k i l l i ng  b i r t l s  fo r  sc icn t i l i c  s tud , " -  an( l
co l l cc t ing  fu r  n ruscunrs  tcnds  to  be  concent ra te ( l
on  poor ly  rcprcscntcd  spec ie \ ,  g foups  o f  par t i -
cu la r  taxonomic  in tc rcs t  o r  fo r  agc  and scx
in fo rna t ion .  Thcrc fo re  cco log ica l  s lud ics .  wh ich
arc  no$ bccomi r rg  n rorc  p r tpu la r  in  Aus t ra l ia .
havc  usua l l -v  in \o lvcd  the  k i l l i ng  o f  n todera tc
nunbcr\ of birds to obtain dctails of clict. tsc-
s ic lcs  thc  c th ica l  ob jcc t ions  to  k i l l i ng  b i r ( l s  therc
arc  sc icn t i f i c  rcasons  $ 'hy  a l le rnar . i vc  mcthods
for  dc tc rn in ing  d ic t  a rc  des i rab le .  F i rs t ,  the
samc in ( l i v idua ls  car  bc  san lp lc ( l  scvera l  t imcs .
and second ly ,  bchav iour  and o lhcr  asPects  o t
cco logy  o f  thc  \amc inc l i v ic luu ls  ca l l  be  co l lec t -
c t l .  Gcncra i l r ' .  n ( ) \ \ .  c i ther  b i rds  a re  co l lec tec l
f ronr  ou t \ idc  maJot  \ tL ic l \  u rc i ts .  $  hc fc  l l re \

coultl bc taking dil lercnt foor.l frttn thc birds
undcr  s tudy .  o r  somc o f  thc  b i rds  whosc  bc-
hav iour  i s  bc ing  obsc lvcd  arc  sacr i f i ccd .

A l tc rna t i ! c  n rc tho( ls  o f  ob ta in ing  in fo rna l ion
on c l ie t  have bccn used ovcrscas  ( lu r ing  thc  las t
t l ccadc  hu t  thcsc  havc  no t  becn w ide ly  uscd in
Aust ra l ia  l lo r  ha lc  thcy  bccn mcnt ioned in  thc
Aust ra l ian  l i t c ra tu rc .  ln  thc  p rcsent  papcr  we
in lcnd to  c lcscr ibc  anc i  asscss  such nrc thods  in
thc  hopc  tha t  thc l  u i l l  bc  morc  rv ide ly  used in
thc  lu tu  rc .

Observalion

One s inp lc  mctho( I .  whose va luc  shou ld  no t
bc  undc lcs t in ra lc (1 .  i s  d i rcc t  obscrva t ion .  Fo l
honc)c i l t c rs  and lo r ikec ts  fccd ing  on  f lowcr ing
p lan ts ,  carc fu l  obscr la t ion  is  neccssary  to  de tc r -
n r inc  \ahc ther  ncc tar .  po l len  or  insec ts  a rc  thc
n ta jo r  food bc ing  lakcn .  Nrc ta r  i \  d i f t i cu l t  to
l ind  in  thc  a l imcntar ,v  cana l  o l  b i rds .  as  i t  i s
\o  rap id l ) '  absorbc(1 .  P( ) l l cn .  on  the  o thcr  hand.
is  cus i l -v  found in  the  gu t  and faeccs  o f  honc ! -
cd tc r \  and lo r ikee ls  an t l  there  is  somc d isputc
a \  to  i t s  in tpor tancc  in  thc i f  d ic ts .  (  a re fu l  obscr -
\a t ion  by  Hopper  (1980)  rcvca lcd  tha t  lo r i kce ts
fcctl in trvo tl i ffcrcnt ways on cucalypt f lowerJ:
s lo rv l l  to  co l lec t  po l len  and more  qu ick l -v  io
co l l cc t  r tcc ta r .
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In  obscrv ing  lccd ing  behav iour  i t  i s  in lpor tan t
not to prcsupposc what thc bird is doing or
ea t ing .  Paton  (1980) ,  by  care fu l l y  watch ing
honcycatcrs, found that a significant amount of
thcir supposcd insect-fccding was in lact har-
vc\ting carbohvdratc foods such as manna and
noncvuc \ t .

Ho*cvcr ,  thc rc  a rc  many b iases  in  d i rec t
obscr \a t ion .  Nec tar i lo rous  and I rug ivorous  b i rds
ma,y congrcgatc around llowering or fruit ing
p lan ts  and a t t rac t  a t tcn t ion .  When thc  samc
birds hare dispersed and are feeding on insects
thcy  are  lcss  l i kc ly  to  bc  obscrved.  Some mcthods
of  ca tch ing  insec ts ,  such as  hawk ing ,  a rc  much
ntore conspicuous than othcrs. ( 'crtain typcs of
inscc ts ,  l i ke  la r lae  and s t ing ing  hymenopterans ,
nccd morc careful handling than others, and
$hcn capturcd  by  b i rds  a rc  more  l i ke ly  to  be
idcntif icd by thc obscrvcr. Despite these
prob lems,  d i rcc t  obscrva t ion ,  a long w i th  some
analysis of gut contcnts or faeccs, usually per-
mi ts  an  asscssnrcn t  o f  thc  range o f  i tems in  the
dict of a birt l and an estimatc of the relativc
in rpor tance o f  thcsc  i t cmi .

llxamination of Faeces

Faeces  arc  cas !  to  co l lec t  bu t  su lTcr  f rom thc
c l i sadvantagc  tha t  somc i tems.  e .g .  seeds  and
soft-bodird insects. $il l  be almost cntircly
( l igcs tcd ,  and a lmost  a l l  o ther  i tems arc  b roken
up in to  smal l  f ragments .  Th is  makcs  ident i f i ca-
tion dil l icult. Howcver rvith practicc many in-
sccts can be identil led. at least to order. 

' l 'he

d ic t  o f  f rug ivorous  b i rds  can be  de termined
from faeces as thc sccds of most fruits eaten by
birds pass through the gut undigested. A few
\c ry  la rge  \ecds  arc ,  o f  coursc ,  no t  Jwa l lo$cd
(c.g. Black Apple Plandnnella aultali\\.

Facccs may bc collectcd frcsh in thc ficld b!.
carc lu l  t rb rc  u t ion .  For  in r tancc  Dav ic r  (1977)
collccted fresh droppings of Pied Wagtails Mola-
< i l la  a lba  and Bryant  (1971)  co l lec ted  dropp ings
fron'] bcneath Housc Martin Deli<futn urbiu
nc \ t \ .  Bo th  wcrc  ab lc  to  ident i f v  thc  fami lv  o f
l l i c r  r r t r l  s r rmc o thcr  r ) rdcr \  o l  inscc ts  tha t  thc
birds werc cating, fron1 undigcsted wings in
thc  facccs .  Woo l le I  and ( 'a lvc r  (1981)  uscd
faccal sanrplcs t() detcrmine diets of Singing
Htrneyeatcrs Lithenoslomus vire!.ens, Spinilex-
brrtls I lrembrni.r tatteri and White-wingcd
Fairt 'rvrcns M alurus letu opterus.

Alternatively, faeces may bc collectcd from
capturcd birds. The method developed by NF
is to place birds for about a half hour in a
darkcncd box l ined with absorbent paper. Aftcr
"use" the paper is labelled and folded up and
thc  dropp ings  kept  r l ry  un t i l  lu l { r  cxaminat ion
when thcy are scraped ofl into dishes of water
or alcohol. Samples havc bccn collcctcd from
scveral hundred birt ls in this way and thcre
appears to bc l itt le more trauma than birds
cxperience with normal mist-nctting and band-
ing proccdures.

A bctter method would be to placc birds in
boxes with a wire-nettins base which faeces can
pass through onto a plait ic shect (Paton 1979).
This prevents them from being disperscd as thcy
are by birds in papcrlined boxes. Faeccs can
thcn be placed in tubes containing 70qo alcohol
whilc sti l l  moist. 

' l 'his prcvents any decay of
lhc  mater ia l  and makcs  cxaminut ion  c rs ic r .

Even pollcn grains can be identif ied from the
faeccs of honcyeaters by microscopic (x 40)
cxaminat ion  (Paton  1979,  1981,  ( lo l l ins  1980) .
Analysis of faeccs is obviously lcss suitablc for
detcrmining diets of seed-eating birds, though
pieces of testa (seed-coat) may pass through
undigested and morc complex, biochcnrical
methods of idcntif ication may bc possible.

Use o{ Emetics

Prys-Joncs et al. (19'14) uscd a l9o solution
of Antimony Potassium Tartrate, which was
administered into the stomach with a syringe
and length ol 2 mm diameter plastic tubing.
They treated 78 birds. mostly Housc Sparrows
Passer domesticus and buntings Fmheriza <'it i-
nello and E. s<'hoeni<'lus, but also a few in-
sectivorous birds (mostly P<trus meLanolophus\.
About two-thirds of the birds regurgitatcd food,
but two died. There is also a suggestion that
some birds that did not regurgitatc dicd after
rclcasc. Holmes (in prep.) uscd a similar
mcthod on  Nor th  Amcr ican insec t ivorous  b i rds
uDd exper iencet l  \ ( rmc nror la l i t ) .

HF tricd this method on thrcc Ncw Holland
Honeycatcrs P hvlidon-'-r is novaehollandiae. None
regurgitated and two dicd a short t ime after
administering the cmctic. Thc method was dis-
cont inued bu t  i t  mav we l l  havc  va luc  in  morc
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l r l scc l i \ ' o rous  or  g ramin ivorous  b i rds .  l t  i s
poss ib lc  tha t  I to l tcyca tc rs .  bccause 0 f  thc i r  ncc-
tu r i \o rous  hab i t  bo th  to lc ra tc  ia rge  vo lunrcs  o f
l i t lu i t l  in  thc i r  gu ts  and a lso  absorb  so lu tcs  n to rc
rapicllv than tlo othcr birt ls.

Stonrach-flushing

Mood l  (1970)  ob ta inc t l  food  f ron  swa l lou .s
and nrar t ins  b1 '  f lush ing  thc i r  a l imcntary  cana ls
* i lh  sarnr  sa l inc .  B lcns ing  (1977)  f lushcd b i rds '
s tonrachs  $ i th  warn t  tap  $a tc r .  Hc  t rca tcd  ovcr
2{X)0 .  n ros t l l  inscc t ivorous .  b i rL ls  in  th is  rvav
\ \ i th  g rc l t  succcss .  A  s imi la r  method hus  bccn
usccl rvit ir l izards, f logs, turtlcs and crocorli les
( l -cg lc r  1977:  Lcg lc r  an t l  Su l l i van  1979:  Tay lo r
( t  d l .  1978) .  Paync  ( l9 t i0 )  cx t rac ted  scec is  l rom
f inchcs  b .v  inscr t ing  a  tubc  a t tached to  a  syr ingc
an( l  \ ! i th ( l ra \ ing  thc  p luuger  o f  thc  svr ingc .

' lhc  
n rc thod tha t  \ \ ' c  uscd  is  adaptcd  f ronr

tha t  o f  f l r cns ing .  (As  thc  o r ig ina i  paper  i s  in
( i c rn ran  $c  i l csc | ibc  i t  herc  in  t l c ta i l . )

A l l  thu t  i s  nee( lc ( l  i s  a  l0  ml  p las t i c  sy r ingc .
about  15  cn t  o f  f l cx ib lc  p las t i c  tub ing  o f  about
4  mm in  d iametcr .  a  p las t i c  6 l tc r  funnc l  anc l
l0  n r l  co l l cc t ing  tubcs .  Tap-R 'a tc r  i s  uscd  ar r t l
. l \ most of thc stud!' has bcen conclucle(l iI l
sp r iDg an t l  su l r ] rncr  th is  has  no t  gcncra l l v  bccn
rva tn tc t l .  I lo r rc rc r  on  c (x ) l  davs  or  car lv  n t r t r t r -
i r r . : .  t l r c  l r r l l  . r r i r r rc  'h r ru l r l  hu  p lucc . i  i  rhe
sun to  \ \ 'a rn ) .  ' I ' he  

cnd o f  thc  tube tha t  en tc r \
thc  b i r r l  shou ld  be  nra t lc  as  smtxr th  as  poss ib lc .
c i thc r  by  l i l i ug  o r  pass ing  th rough a  f lan te .
I l rcns ing  (1977)  suggcs ts  thc  cnd bc  d ippcd in ro
g lycc I inc .  Mi rkc  surc  tha t  the  tUbc  is  fu l l  o l
\a lc l  so  tha t  a i r  i \  no t  p l ln tpe( l  in lo  the  b i r ( j .

' l  
hc  b i r t l  shou l i l  bc  hc ld  t i rm lv  in  thc  l ra r rd

i ts  l i r r  b rnr l ing  cxcept  rv i th  the  hcad hc lc l  t i r .n t l v
l rc t r rcc r r  thc  thuntb  !n ( l  l i r s t  f ingcr .  i l t  c i thc l
s i ( l c  o f  thc  gape. ' fhc  bcak  can rhen bc  lo rccd
open carc fu l l y  anc l  thc  cn t l  o f  lhc  tube inscr tcc l
iD to  i t  abo \c  t l te  tonguc ,  wh ich  may beconc
caught  i r r  thc  tubu.  Thc  cnd o f  rhe  tubc  shou ld
thcn  bc  gent lv  passcd r lo rvn  the  ocsophagus i l l to
thc  s ton lach .  l t  i s  cas ic r  to  c lo  th is  i f  thc  ncck
o l  thc  b i l t l  i s  gcn l l y  \ t rc tchc( I .  I f  onv  res is tancc
i5  cx l tc r i cncc(1 .  u r r ra l l r  i t  i \  u  I t c rL j  thc  o r r r r
phagus lcachcs thc \ton']uclr, thc tube can he
ger l t lY  man ipL l lo tcd  back  and fo r th  about  5  n rn t
to  2  cnr  r l cpcnd ing  on  thc  s izc  o f  rhe  b i rd .  Oncc
thc  tubc  sn tc rs  thc  \ tomach thc  tubc  passcs

nrorc  cas i l y  fo r  anothcr  fcn  cn ts .  Or rce  thc  cnc l
o f  thc  tubc  is  in  thc  s tomach.  water  i s  in icc tc ( l
s low ly  ( take  5-10  scconds)  f rom thc  syr in .ec .
about  I  m l  fo r  smal l  b i rds  such as  thornb i l l s
anc i  Ia i ry  wrcns ,2  n r ls  fo t  Eas tc rn  Ye l low Rob ins
E<tp.toltriu austrolir and whistlcrs and 4 ntls
lor Grcy Shrikc-thrushcs Colluricintlo lwrmo-
r l to .  Thc  tubc  shou l i l  then  be  rap id ly  w i th -
t l rawn ar rc l  thc  b i rd  hc ld  ovcr  the  l i l t re  funnc l
on to  wh ich  a  co l l cc t ing  tubc  is  a t tached.  In
about  two th i rds  o f  cases  thc  b i rd  rcgurg i ta tcs
thc  watc r  an( l  somc o f  the  conten ts  o f  i t s
s lomach.  l l  i t  does  no t  regurg i ta te  o r  i f  on lV  a
l i t t l c  ua ter  anr l  no  food comes ou t  t l ren  thc
process  can bc  rcpcate( | ,  usua l l y  w i th  succcss .

Occas iona l l y  the  Natc r  p lus  somc o f  the  con-
lcn ts  o f  thc  a l imcntarv  cana l  pass  ou t  th rough
the  c loaca immci l ia tc lv  a f te l  in iec t ion  and bc-
fo rc  rcmova l  o f  the  tubc ;  th is  occurs  more  o f tcn
on thc  second a t tcmpt .  l t  i s  thus  a  g tx ld  i t l ca
10 ho l ( l  thc  rcar  o f  the  b i rd  over  thc  f i l t re  funnc l
wh i lc  in jec t ing .  Of tcn  thc  b i rd  t l c facca tes  as
\\ 'ell as regurgitating, and the facces too shoulcl
be  co l l cc tc t l .  Thc  food and/or  faeccs  can thcn
be washed in to  thc  co l l cc t ing  tubc  w i th  a lcoho l
f rom a  rvash bo t t l c ,  and labc l l c i i  and  rc tu rned
to  thc  labora to lv  fo r  i c lcn l i f i ca l ion  o f  thc
con te  n  ts .

Thc  methoc l  i s  rc la t i vc l l  s in tp lc  bu t  t locs  rc -
quirc some practicc t() acl'r ictc rcusonabic suc-
ccss. Also it is an advantagc to havc an assistant.
fo r  ins tance to  ho ld  thc  f i l t r c  funnc l .  Pcrn i ts
arc  o f  coursc  ncccssa lv  fo r  s tonrach- f lush ing .

Ncvcr thc lcss  wc ha ' ,c  cxpcr icnccc l  sornc  t l i f l i -
cu l t i cs  wh ich  rv i l l  be  d iscusscc l  b r ic f l v .

l .  l t  i s  o f tcn  har t l  to  opcn a  b i rds 'bcak .  cspc-
c ia l l y  Io r  la rgcr  b i rds  l i kc  cuckoo-sh t ikcs .  Usua l lv
t h c r  u i l l  p c c l  a l  u n  r r h j c c t  l i k u  a  t r n p c r  r n r r r
adv isab lc  b r  shr ike- t i t s )  an( l  oncc  par t l v  opcn
thc  beak  can bc  pr iscd  fu l l y  opcn.  Spec ia l  carc
nccds  to  bc  takcn  w i th  b i r r l s  \ \ i th  th in  ( l c l i ca tu
beaks  (c .g .  sp incb i l l s ) .

2 .  A  tubc  o l  , l  n rn t  d ian tc tc t  i s  poss ib l t  too
th ick  fo r  vc rv  snra l l  b i rds .  n ravbc  onr  o l  -1  mnt
c l iamctc r  wou ld  bc  morc  su i iab lc .

-1 .  Of tcn  one cannot  p rcd ic t  uh ich  c r rd  o f  a
b i rd  thc  watc r  and gu t  con tcn ts  a rc  go ing  to
appear so it is a good idea to pcrfornt the \\ 'holc
proccdurc  oYer  a  s l tee l  o f  p las t i c .
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4.  Brcns jng  \ \a rns  tha t .  i f  the  end o f  the  tubc
is not i!r t lrc crop, \ratcr nrav cntcr thc cpi!!-
lo t t i \  and  lungs  o f  thc  b i rd  anc l  cou ld  d rown i t .
l : -o r tunatc l )  uc  havc  no t  cxpcr ienccd rh is .
p r r r r ib l l  hccaurc  r rc  hcc t lu t l  Brcnr ing 's  ua l r r ing .
bu t  onc  o f  h is  b i rds  d icd  in  th is  wav.

5 .  I ; ina l l ! .  b i l i l s  d igcs t  ihe i r  food vcry  rap id lv .
so  tha t ,  to  ob ta in  cas i l y  i t len t i t iab lc  rna tc r ia l ,
b i rds  shou l t l  bc ' f lushcd as  soon as  poss ib lc  a f tc r
capturc .  and mis l -nc ts  shou ld  bc  chccked f rc -
q u c n t l ! .

Thc  s tonrach- f lush i r rg  mct l roc l  i s  success fu l  in
ncar lv  a l l  cascs  in  ob ta in ing  some'  o f  thc  con-
tcn ls  o f  thc  gu t .  u \ua l l y  o f  thc  c rop .  Howcvcr .
i l  i s  l i kc l l  tha t  somc i tcnrs .  espcc ia l l y  la rger
inscc ts ,  a rc  no t  rcmoved as  cas i l v  as  sn ta l l c r  r l r
n rorc  l ragmcntc ( l  i t cn ' t \ .  Thus  the  p ic tu re  o f
thc  d ic t  ob ta inc( l  f rom th is  m! ' thod mav bc
b iascd.

Thc  major  rcason fo r  dcrc lop ing  th is  n tc thod
\ \as  to  avo id  k i l l i ng  b i rds ,  so  we nccd to  bc
\urc  tha t  i t  ach icves  th is  a im.  Most  o f  the  work
has  so  fa r  bccn  car r i cc i  ou t  a t  Eas twood Sta tc
Forcs t  ncar  Armida lc ,  NSW by  HF.  Up to  Dcc-
cnrhcr  l9 l i0 .  l . l4  b i rds  hac l  becn f lushc t l ,  and
lh i r tccn  had been f lushed a  sccond t ime.  Twenty -
c igh l  spcc ics .  rang ing  f rom parda lo tes  and thorn-
b i l l s  to  cuckrx r -shr ikes  and wat t l ch i rc ls  havc  becn
t rca tc (1 .  A l l .  cxccp t  fo r  two D iamond F i rc ta i l s
J  tnh lc rn t  gu t ta tu ,  ha tc  bcen tnsec l tvorcs  o r
honcycatc rs .  Thcrc  l ravc  bccn no  casua l t i cs ,
though b i r r l s  o f tcn  gaspcc l  fo r  a  fcw minutes
at te r  rcgurg i ta t i l l g .  A  few b i r t l s  appcared very
lc tharg ic  fo r  a  t imc and u ,erc  hc ld  in  a  bag fo i
up  to  an  hour .  A l l  horvcver  recovercd  and l lew
i r \ \ J \  \ t r , ) | | g l \ .  B r c r ] \ i l l g  r  l ( 1 7 7 )  r , n l y  l ( ) . i t  ( ] n c
D r r \ 1 .  l r o n t  r l n , \ n | | l g . . | u t  o f  t h c  2 0  O  h (  l r c a t c ( | .

I t  rs  poss ib lc  tha l  rhc  inser t ion  o f  a  tubc  in to
thc  c fop  causes  in tc rna l  damagc to  and con-
sequcnt  ( lea th  o f  thc  b i rd .  However  i t  i s  poss ib lv
no nrorc  uncont fo r tab lc  than swa l low ing  a  la rg i
bcc t lc .  th ich  many b i rds  ca t .  Th i r ty -on1 o f  t t i c
157.  r r { r t ( ( l  h i r t l r  r inc luJ ing  th , :  th i r tcc l |  h i r r l r
l l u r h c J  l \ \ t c c )  h u r u  h c c r r  r c c a p t u r c ( l  a n t l  a  I u r _
t l rc r  twcnty -c igh t  havc  bcen scen aga in  ( in  a l l
o \c r  l7q , ) .  Th is  i s  comparab lc  to  t ie  ra te  tha t
uc  havc  founr l  in  b i rds  tha t  havc  no t  hac l  the i r
\ tomach\  I lushcc l .  ' fhus  

thcre  is  no  rcason to
bc l i c \c  tha t . - \ tomach- f lu jh ing  causcs  anv  s ign i -
hcant  n ror ta l i t v  to  b i rc ls

ihe Drets ol Brrds

ldentilication of ltems

I( lenti l ication of i lrsccts is a task for specialists
so  i t  i s  ncccssar l  to  t rakc  a  co l )cc t ion  o f  com-
mon insec ts  f rom thc  s tud) '  a lea  ar ]d  havc  thesc
idcn t i f i cd .  Thcn bccomc fami l ia r  rv i th  thcm both
s,holc antl t l ismenrbcretl. Legs frcqucnlly pass
through b i r t l s  re la t i ve ly  una lTcc tc ( l  by  t l igcs t ion
and are  usua l ly  ( l iagnos t ic  fo r  n ros t  g roups  o f
insccts. Bcetl! 's, ants and bugs arc thc gloups
nros t  f requcnt ly  takcn  bv  g lcan ing  b i rds  whcrc -
a i  t i i cs  unr l  H lmcno l t tc ru  o l  v r r r i r r r rs  l \pc \  rc
tukcn  hr  h i rds  th l l  ha$1.  \ \  i l h  cxpcr icnce s , rm"-
idcn t i f i ca t ion  to  thc  l c |c l  o f  fanr i l v  can  bc  n ladc
l  ronr  "  f  hc  I r rscc t l r l  Au . t  r r l i r ' '  l n r l  r r rpp lc -
mcnt  ( ( 'S IRC)  I970) .  Inscc ts  and t l i c t  samplcs
nccd to  be  cxanr incd  un( lc r  thc  b inocu la r  n r ic ro -
scopc.

S imi la r l l  u ' i th  g ranr in ivo lous  an t l  f rug ivorous
birds collcctions uf sectls ancl f luits ncccl to bc
nradc  loca l l y  and i r l cn t i f i cd .

Conclusions

Facccs  a le  thc  n tos t  cas i l y  co l l cc tcd  n ta tc r ia ls
1o  dc tc rn ' r inc  d ic ts  o f  a t  l cas t  inscc t ivorous  an t l
f rug ivorous  b i rds .  Horvcvcr  samples  ar .c  l i kc ly
to  bc  b iasc t l  in  favour  o f  l css  d igcs t ib lc  i t cms.

l - ,n rc t i cs  a re  unsu i tab le  fo r  honcy-eatc rs ,  bu t
could pcrhaps bc attcnlptc(l with grantinivorous
birtls l ike finchcs and parr()ts.

S tomach- f iush ing  is  a  succcss fu l  rnc thod.  a t
Ieas t  fo r  inscc t i \o rous  b i rds .  Wi th  p rac t ice  i t  i s
no t  too  ( l imcu l t  1o  pe l l i ) [n ] .
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