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Mortality in Pardalotes in Melbourne, 1960 to 1980
J. C. Z. WOINARSKI and A. R. McEVEY

Forty six museum specimens of pardalotes were lound dead in the Melbourne area
between 1960 and 1980. An addit ionat 47 birds were reported dead in that period. but lel t
uncol lected. An analysis of the dates of these moftal i ty recor.ds indicated that deaths
occurred non-randomly over months and years, wi lh two years (1974 and i977) and lour
months ( l \ ,4ay August) accounting for the butk of deaths. T6e three taxa ol pardatotes reo,
resentecl /Pardalolus purclalus and Pardalatus shlatus morphs ,str iatus, ancj ornatus') h;d
correlaled mortalr ly dates. al lhough punclalus deaths tended to be more evenly spaced.
lhere r i /as no s Cnif icant correlal ion of deaths wrth three weather variables examined. There
was l i t t le evidence that starvation or epidemic were the cause of the deaths. l t  is suggested
that the pattern of deaths rel lects a malor variaton in actual densly and aggregation
o '  pd  da lu res  n  t h , i  a ' ea  du  ng  t l - i s  pe r i od

I - i t t l c  i s  knorvn  about  n to r ta l i t v  in  Aus t ra l ian
h r r r l . .  I l r i s  i .  l u r t i t  u l a r l l  n '  l , ' r  \ m r l l ,  f , , r c . t  r r r r l
conr r rc rc ia l l v  ins ign i f i can t  spcc ics .  In fo rmat ion
thar  i s  ava i lab lc  i s  ma in ly  anccdota l  o r ,  a t  bes t ,
l ragmcntary .

S t in ru la tc t l  by  rn  appafcn t  mass ivc  mor ta l i l y
o l  p l t r ( la l ( ) lqs  in  Mc lbourne in  thc  w in tc r  o f
197.1 .  we a t te  mpted svs tcmat ica l l y  to  ana lysc  rc -
po f tc ( l  mor ta l i t v  in  thc  two smal l  insec t ivorous
\lrecrci i lrc Spottc(l Paldalote purdakt{us punr-
/a /a r  rnd  St r ia tcd  Parda lo tc  P .  s1r . ln l r . rs .  Our  a im
\ \ ! l s  to  ( l c lc ln l inc  thc  ex tcn t  o f  n to r ta l i t y ,  anc t
thc  rcas l )ns  fo I  i1 .  anc l  to  invcs t iga tc  any  tcm-
pora l  pa t tc rn  o f  dca th .

Methods
l'hc \ufvcy rvus restrictcci lo birds found with-

in  thc  Mc lbourne suburban arca  in  the  per iod
1960-1980.  (o l l cc t ions  o f  the  Nat iona l  Muscum
ol  V ic to r ia ,  Ihc  Aus t ra l ian  Muscunt .  F isher ies
anr l  \ \ ' i l d l i f c  D iv is ion .  Monash,  Metbournc  an t l
La ' [ ' robc  [ ]n ivc rs i t i cs  were  cxamincd.  From a l l
pilr(lalote\ that hacl bccn reportcd as fountl clcad
wc tccor r l c i l  c la tc  o f  c l i scovcry  (p rcsumablv  c losc
l , , . l . r l ! . t  r l c u t h ) .  u q c . . l r ( c i i \  t ( , r  n h e n o t v P e  l , , r
thc  n ro fpho log ica l l v  var iab le  P .  s t r ia tu i )  and.
rvhc tc  poss ib le .  scx .

In lo ln ta t ion  was a lso  sought  f rom var ious  loca l
s()!rfccs Thc Il ir l Ohscrter, Gcck>ng NatLtul-
i\t, I i(torian Nuturolist an(l Thc /lustfalion Bift!
lV ,L tc ln  r .  t l t :  Ror : r l  71 , , '16* ,a ,1  Gar , l c r r r ,  the
V r l h , , r l n t c  H { / , / / , /  r ( i .  P i r r " y t .  r h c  B i r t l
C)bscr lc ls  ( lub  (E .  Mc( 'u l loch  an( l  D .  Robcr t -
\on)  rnL l  thc  ( ;ou ld  Lcaguc (A .  Rc ic l ) .

Rccords  o f  wea lher  cond i ( ions  in  Mc lbournc
in  th is  per iod  were  ob ta incd  f ronr  thc  Bureau o f
Mctcoro logy .  Abso lLr tc  min in rL ln l  l  cm pc  f t l  u  fc .
p rec ip i ta t ion  and numbcr  o f  ra in - t lays  werc  rc -
cordcd in  wcck ly ,  month ly  and ycar ly  in tc rva ls .

Fo l low ing  a  la rgc  numbcr  o f  parda lo tcs  scn t
to  thc  N.M.V.  in  rv in te r  1974.  one o f  us
(ARMcE. )  sought  fu r thc f  in fo rmat ion  f ron t  loca l
g roups  and in t l i v idua l  obscrvers .  Data  I rom re-
spo l rscs  arc  inc luded in  sonte  ana lyscs  hcre .

Results

A tolal of 18 P. putldQtLts tn(l 28 p. striatus
werc  founc l  t leac l  in  thc  Melbourne arca  in  th is
pcr iod  ( in  co l lec t ions  o f  the  N.M.V. ,  F .  and
W.L.  D iv . ,  and Monash Un ivcrs i ty ) .  No ad_
c l i t iona l  rccords  wcr -c  loca tcd  f ron t  c i thc r  the
journa ls  consu l tec l  o r  f rom cor rcsponc lcnce.

Rcp l ics  to 'Pro jcc t  Parda lo tus '  addec l  a  fu r . thc r
l4 punctatus, 28 striatus ancl 5 uniclcntif ied par_
dr lo tes  fo r  thc  per iod  Mav to  Ju ly  1974.

Dist ribution ol ra<ords
Thc month ly  anc l  annua l  t l i s t r ibu t ion  o f  b i rds

fo r rn ( l  dcad is  g i rcn  in  Tab lcs  |  . rn ( l  2 .  lhcse
rcsu l ts  cxc lu ( lc  thc  47  b i r ( l s  r .ccordcd f rom .p r t r
i cc t  Parda lo tus '  cor rcspont lcn ts .  because tha t
sLr rver  i ; robab lv  b iasec l  thc  in icns i l v  o1  r , :a rch
l o r .  l r t r l  r h c  r \ . n , , r t i n g  r r l .  L l c r J  p . r l r l u l , , r c s

Whcn a l l  taxa  arc  combincd.  bo lh  the  n ton th_
ly  anc l  annua l  i l i s t r . ibLr t ion  o f  rccorc ls  a re  non-
f i ' l l r l , , n l :  l l l c  l t i l h  r l l u ,  r r l  r l r i u r r r ' . .  r , ,  n r c r , r r
in rp l i cs  a  markcc l  c lcg i .ce  o f  aggrcgat ion  (Kcr ._
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shaw 196( r ;  Southwood I978) .  Fo l low ing  South-
wo(x l  (1978)  thc  indcx  I r ,  :  Sr (n - l )  was  uscd

to  approxrmatc  \ r .  Uoth  month i  and year ly
(l istributions wcrc significantly non-ranclom
( p < 0.001). The two ycars, 1914 ancl 19'17,
and thc  'w in tc [ '  months ,  May to  August ,  wcre
markctl ly ovc r-rc prc scn tcd in thc mortality totals
comparccl with othcr ycars and months. There
was no  ind ica t ion  o f  any  cyc l i ca l  o r  o ther  regu la r
pa t tc rn  in  ycar ly  mor ta l i t y  records .

The nrortality rccords for all taxa were sig-
nil icantly corrclatcd. This was particularly so for
thc two morphs 'striatus' ancl 'ornatus' of P.
.rr,-lal.r.r, with correlation coelicients of 0.88
(p  <  0 .001)  fo r  month ly  mor ta l i t y  to ta ls  and
0.7 . .1  (p  1  0 .001)  fo r  year ly  to ta ls  fo r  those taxa .
Deuth rccords for the two species P. punctatus
antl P. striatus wcrc also significantly correlated,
w i th  r  -  0 .59  (p  .1  0 .05)  fo r  month ly  to ta ls  and
0.58  (p  <  0 .01)  fo r  ycar ly  to ta ls .  The ac tua l
co-occurrcncc of deaths (i.e. in the same month
of thc same ycar) for pairs of taxa was also
h ighcr  than cxpcc lcd .  Of  252 months  in  thc
pcriod thrcc nronths had both punctatus and
s l r l c l r rs  found dcac l  (c . f .  cxpcc tcd  o f  1 .8 ) ,  and
th lcc  had bo th 'o rna tus '  and 's t r ia tus '  morphs
(c . f .  cxpcc tcd  o f  0 .7 ) .  Assoc ia t ion  ind iccs
Yu lc 's  co-c l i c icn t  I  ad  bc  (P ie lou  I977)

abTbc
\ \ c rc  a lso  pos i t i vc  (0 .72  Io r  ' s t r ia tus ' / 'o rna tus ' ,

and 0 . l l  fo r  s t r ie l l l s fpunc ta lus)  imp ly ing  a  leve l
o f  co inc idcncc .

A l though th is  ind ica tcs  a  dagrcc  o f  synchrony
in  dca ths .  therc  a rc  d i f f c rences  be tween thc  taxa
in  thc  pa t tc rn  o f  obscrved mor ta l i t i cs .  P .  pur ( -
rdra.r had dcaths morc equitably sprcad between
months and ycals than (l id striatus (ratio of
var iancc  to  means g ivcn  in  Tab le  3 ) ,  and thc
nlorph 'ornatus' had deaths more sprcad than
's t r ia tus ' .

Thcrc  was no  s ign i f i can t  d i f fe rence in  thc  d is -
t r ibu t ion  nor  p ropor t ions  o f  ma le  and fcmale
par ( ia lo tcs .  Juvcn i l cs  and imnra tures  were  un-
comon in  thc  sample ,  on ly  four  o f  the  46  b i rds
cxan l incd  bc ing  subac lu l t  (D isney  1974) .

Locations

All the pardalotcs rcportcd dead were found
in Melbournc's castcrn suburbs. Three public
gardcns  \ \ ' i th  abundant  na t ive  t rees  (Maranoa
Garilens, Blackburn Lake Reserve and Wattlc
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P. punctatu! I'. stialus
Month 's t r ia lus '  'ornatus '  Iota l

Park) accountcd for 30 of thc 93 birds rcported
dead. Mosl others wcre found in suburbs with
considerable garden and uncleared arcas (c.g.
('aulfield, Hie delberg. Sandringham and
El tham) .

TABLE I
Monlhly lota l r  of  pardalotcs found dcad, I960-1980.

January
F_cbruar)
March
Apri l
May
Junc
Ju11
ALrgust
September
Oct()ber
Novcmber
Decembcr

0
I
0
I
I
7
0
1
I
I
I
0

0 0 0
0 t 2
0 0 0
0 0 1
3 2 6
5 5 1 ' 7
5 3 8
2 0 6
0 0 1
0 0 1
0 1 2
0 0 0

Mean  =  J .7
Variancc = 22.9
S ' / -  =  6 .2
1 , ,  -  68 .6 :  d . f .  =  l l ;  p  <  0 .U l l

TABLE 2
Ycar ly lo la ls of  pardalotos found dead, 1960 to 1980.

P. puncla lus P.  st ia lus
' s l r i a l L t s ' ' o r n a l u s '  T o t a l

1960
6 l
62
63

65

6'l
68
69

t970
7 l'72

71

75
76
17
78
79

r980

I
2
0
0

0
0
0
I
2
I
I
2
0
5
I

1
0
I

o 0 l
0 0 2
0 0 0
o 0 0
0 0 0
o t l
0 l l
0 0 0
0 0 1
0 0 2
0 0 1
l 1 3
0 0 2
0 t l
7  6  1 8
0 0 1
o l t
7 1 8
0 t 2
0 0 0
0 0 1

Mcan = 2. I
Varioncc - l ;1.7

L ,  =  l l 8 ;  d . f . = 2 0 ; p < 0 . 0 0 1
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TABLE 3
Randomncss of  f ix)r la l i t l  l igures

soparalc lv.

Z. Woinatski & A. R. McEvey: MoftaliIy

[()r luxa c()nsidcrcd C omparison

in Pardalotes

TABLE 4
of wcalher vxr iablcs bctwccn
morla l i lv  and non-morta l i tv .

57

\\'eeks of

Rat i ( )  var iance:  mcan s .d .  t  ( d . f .  =  80 ,
' I t r ra

's t r ia lLrs '

Monlhly Ycar ly Min.  t l )n lp.  ( 'C) morta l i l )
non-mor la l i l )

Raintal l  (mm) mortu l i t ) , -
non-nrorta l i ty

Rain-days morta l i ly
non-morla l l lv

i ! ]  1 ! i  o06ns

1! i 13 i ,.7.{ ns
i:'rl i 91 o 8r ns

2.tt4

2 .3+
2 .9 *

t . 6 +
7. '74
2 .9 *
5 .9 *

+ p < o.{X}l of ran<lom distr ibution bascd on approxi-
nral i()n lo \ : .

W <'elller

Small  birds nray bc part icularly affccted by un-
usua l l v  co ld  o r  we t  cond i t i ons  (e .g .  K r i che r
1975,  Pcr r ins  I979) .  We compared annua l  to ta l
ra in fa l l  an t l  numbcr  o f  ra iny  days  fo r  each o f  the
yeurs  1960 to  1980 w i th  the  number  o f  parda-
lotes found dcad in each of those years. More
pardalotes wcrc found dcad in we;t years, but
this was not signil icant (r - 0.245 for rainfall
and  r  -  0 .182 fo r  numbcr  o f  ra iny  days) .  A
more refined analysis, using the wcather and
mor ta l i t ] ,  da ta  fo r  each o f  the  252 months  in  th is
pcriod, rcsultcd in the corrclation coclicicnts
dropping to 0.029 and 0.038 respectivcly. A
mul t ip lc  l inea I  rcgrcss ion  us ing  thcse  two var i -
ab lcs  cxp la inc t l  on ly  0 .169o o f  thc  mor ta l i t y  var i -
a t ion .  In  a  morc  scns i t i vc  ana lys is  o f  weathcr
da ta ,  thc  2 l -ycar  pcr iod  was c l i v idcd  in to  |  096
wcck ly  in tq r !a ls  anc l  thcsc  were  ca tcgor isc ( l  in to
uccks  ( ) f  mor ta l i t v  (whcn dead parda lo tcs  were
lound)  and o f  non-mor ta l i t y .  Wcek ly  ra in fa l l ,
wcck l l '  nunrbcr  o f  ra in -days  and abso lu tc  min i -
mum weck ly  tcmpc la tu rc  were  comparcd ,  us ing
a t-tcst, bctwc!' l l  wccks of mortality and the same
numbcr  o f  wccks  o f  non-mor ta l i t y  (choscn ran-
( lomlv  l rom equ iva lcn t  weeks  in  o ther  years ) .
D i fTercnces  bc twccn rvecks  o f  mor ta l i t y  and non-
mor la l i t y  wcre  neg l ig ib lc  fo r  ra in -days  and
ln ln ln lum tcmpcra tu tc  (Tab lc  4 ) .  Wce ks  o f  mor -
ta l i t y  avera-qed h ighcr  ra in fa l l  than  thosc  o f  non-
mor ta l i t y ,  bu t  th is  was no t  s ign i f i can t  (0 .05  <
p  <  0 .  l ) .

Sevcn b i rc is  found c lead in  1974 wcre  examincd.
A l l  b i r t l s  wcrc  in  goo i l  nu t r i t iona l  cond i t ion  and
hacl no gross lcsions. One bird mav have died
f r  m t ruuntd  \ \ i th  a \ \oc ia tcd  hacmui rhage r . r i th -

in thc bones of the skull and a small depressed
fracture, othcrwisc causc of dcath was unclear.
One morc  b i rd ,  founc l  t l cad  in  Junc  1981,  had
large fat deposits and a full stomach including
lerps of psyll ids, a small spidcr and bcetlc
(cxan incd  by  J ( 'ZW) .

One of us (ARMcE) happened to observe an
instancc of a pardalotc dying. He noted while
s tand ing  undcr  a  cuca lyp t  in  a  B lackbourn  South
gardcn a  p lop  a t  h is  fce t  tha t  rcvca led  a  S t r ia ted
Pardalotc that had at that inslant simply fallcn
from the lrec abovc. On being pickcd up sti l l
warm, the bird had thc appearancc and fcel of
a  b i rd  in  per fec t  cond i t ion ,  bu t  i t  had  obv ious ly
bccn dead by  the  t imc i t  had h i t  rhc  g round.

Onc o ther  record  (E .  Adamson in  l i t t .  l l .3 .8 l )
was of a Spotted Pardalote Iountl t lcacl along with
nrany dead and paralysed bccs, with the sugges-
tion that dcatlr was causecl by spraying of
Poisons.

Most  b i rds  werc  found s ing ly ,  bu t  onc 'Pro jec t
Pardalolus' rcport was of f ive dcad pardalotes to-
gcther undr:r a 'discasctl '  Bangalay Ilu.alyptus
bott yoides.

How many die?
Prcsumably most dead pardalotes escape

notice, and of those noticed, fcw are reportcd or
hanc lcd  to  muscums. 'Pro jec t  Parda lo tus '  p ro-
v ides  an  es t imate  o f  th is  ra t io  o f  b i rds  secn dead
to  thosc  handed to  museums.  Dur ing  thc  pcr iod
of  tha t  survcy  (May to  Ju ly  1974) , l ' 7  b i rds  wcre
sent  to  museumsl  in  compar ison,47  dead b i rds
were rcportcd in 'Projcct Pardalotus'. Hcnce
muscum co l l cc t ions  mav represcnt  on ly  about
one quarter of the dead bircls found by interested
obscrvcrs .  Cons ic lc r ing  the  la rgc  propor t ion  o f
dead birds not found, or dead bilds scen by un-
in tc res ted  pcop le .  the  b i rds  reach ing  museums
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rnu \ t  rcp tc \cn t  a  \ ( ry  rma l l  p ropur t ion  o l  lhc
t , r lu l  m( ' r tu l i t y .  Th( rc lu rc  thc  C,4  Jc i td  parJu l ( , l cs
co l l cc tcd  or  rccordcd bc twccn May ar rd  Ju ly
1.974 suggest that vcry many dcaths occur.rccl ai
t l ' ra t  t lme.

l)iscussion
Thc pa t lc rn  o f  n ror ta l i t y  a round Melbourne is

unc leur .  Most  deaths  occur  in  the  'w in te r '
n ror ths .  May to  August .  Th is  does  noL appcar
to  bc  c losc ly  re la tcd  to  c i ther  the  co ldncss  o i  thc
wctncss  o f  thosc  n ton ths .  Spread o f  c lca ths  ovcr
ycars  l s  vc ry  i r regu la r ,  w i th  occas iona l  years
hav ing  abnormal ly  h igh  mor ta l i t y  records .  Th is
aga ln  appcars  unconncc tcd  w i th  the  wqathcr
r  a r iab lcs  cxamined.

Food shorlagc and starvation may bc an altcr-
na t ivc  causc  o f  dca th .  Grcen (1980)  found a  dc-
c lcasc  rn  lnvcr tcb la te  abundancc  on  t rees  in
Mc lbour lc  suburbs  dur ing  w in tc r .  She a lso  found
t l ra t  cxo t ic  p lan t  spcc ics  had fcwcr  inver tebra tcs
than c l id  na t ive  p lan ts .  Th is  may imp ly  a  shor t -
age of food for irrscctivorous birds in winter, par-
t i e r r l l r l 5  u h c r c  r c m n u n t \  o f  n u t i v e  v c g c l a l i u n
arc  !c rv  pa tch i l y  d is t . r ibu ted .  T ime spent  loca t ing
ant l  t ravc l l ing  to  su i tab lc  a reas  and a  poss ib le
h igh  c lens i ty  o f  b i rds  in  thosc  areas  cou ld  makc
tlrc location of sull lcicnt furd items impossible.
G ibb  (1957)  suggcs tcd  tha t  sna l l  inscc t ivorcs
must \cck ancl capturc footl almost continuously
in  co l t l  rvca lhcr .  However .  a l l  e igh t  corpscs
cxamincc l  rvc rc  in  good nu t r i t iona l  cond i t ion .

l ipidemics arc occasionally rcportcd in wild
b i rds  (Thomson 1964) .  I t  i s  poss ib le  tha t  the  h igh
n lo r ta l i l i cs  o f  1974 and 1977 resu l t  f rom such a t r
cp iden l i c .  o t  tha t  b i rds  were  morc  susccpt ib ls  to
i l lncss  in  thosc  pcak  pcr iods .  Thc  soc iab lc  na ture
( ' l  parda lo tcs  rvou l t l  fac i l i ta tc  thc  sprcad o f  cp i -
dcnr ics .  Thc  corpscs  cxaminec l  d id  no t  show any
c lcar  \ ign  o f  d iscasc ,  wh ich  is  u r rhc lp fu l .

Pcs t ic idc .  and o thcr  chcmica l ,  po ison ing  has
bccn imp l ica ted  in  lhc  deaths  o f  smal l  b i rds  in
Melbourne subufbs  (Sa l te r  1969) .  Somc purda-
lo tc  dca ths  nray  bc  due to  th is  causs  (no tab ly
tha t  rcpor tcd  by  Adan]son) .  Howevcr ,  most
dca lhs  occufc r l  in  w in tc r ,  when spray ing  is  leas t
common.  A lso .  in  some pcr iod \ ,  parda lo tcs  d ied
morc ()r lcss synchrrlnously across extcnsivc
areas .  suggcs t ing  some causc  o ther  than pes t ic idc
sprav ing  (wh ich  tcnds  to  bc  loca l i sed  in  suburbs) .

Anothcr  poss ib i l i t v  i s  tha t  thc  mor ta l i t y  ra te
has  bccn roL lg l i l y  cons tan t  dur ing  these two
c lccar lcs :  i t  i s .  ins tcad,  thc  dens i ty  o f  par -da lo tcs
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rn  thc  Mc lbour rs  a rea  tha t  has  var icd .  Th is
suggestion - has some support. The morph'striatus' of P. striotu.t is known lo have a
breed ing  rangc  a lmost  res t r i c tcd  to  Tasmania
and to  migra te  to  the  main land fo l low ing  brcc t l -
ing  (H indu,ood and Mayr  19 .16 ,  Mecs  t965) .  I r
i s  thus  unsurpr is ing  tha t  dca ths  o f  th is  taxon arc
rcst.icted to the May-August period. lD. punctatus
ls also kno\\"n to move long distanccs for
cxamplc  an  adu l t  b i rd  ban i led  in  South  Aus t ra l ia
has  bcen recovcrec l  in  Mc lbournc  (Anon.  1980) .
Most  f lock ing  movcmcnts  occur  in  the  non-
brecc l ing  scason (McGi l l  l9?6 ;  Scdgwick  l97 l ) ;
thesc  f locks  may be  very  la rge  ( ( 'hand ler  l9 l0 :
Lane 1967;  Lenz  I98 l :  Mor r is  1967;  Rogcrs
1977;  Scdgwick  l97 l :  Woinarsk i  in  p rcp . ) ,  and
nrany  contarn  scvcra l  parda lo tc  taxa  ( lpscn  1965;
Marchant  197- .1 ;  Waterman and (  onc lon  1965:
Woinarski er al. 1979).

Thesc  may be  i r regu la r  in  bo th  t imc and pJacc
(C 'hand lc r  I9 l0 ;  Sa lomcnsen l96 l ;  Sedgwick
1977;  S tor r  197- .1 ) ,  and mass ivc  i r rup t ions  o f  par -
dalotes have bccn rccordcd (Howe 1928; Scdg-
wick  1952) .  Sedgwick  (1952)  rcpor tcd  tha t  dcad
pardalotes wcrc founil rclativcly conmonly
r lu r ing  such an  i r rup t ion .  l t  seems l i ke ly  tha t
changcs  in  obscrved n lo r ta l i t y  a round Melbournc
reflcct major changcs in population dcnsity of
parda lo tcs  be tween n ' ron ths  and ycars ;  tha t  spo t -
ted ancl, particularly, striatcd pardalotcs arc'boom bus t '  spec ies ,  rcach ing  cx t remely  h igh
popu la t ion  lc rc ls  undcr  f  avourab lc  cn ! i ronntcn ta l
cond i t ions  and then c rash ing  whcn fooc l  rcsourccs
to  suppor t  such numbers  cannot  bc  loca tcd .
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A Modified Penguin Stomach Tube
A. N.

Unr ison (1968)  in  h is  n ra jo r  s tuc ly  o f  thc  foo i l
of tftc Adclic Pcnguin Pygoscelis adeliae des-
cribcd his stomach tubc for obtaining partial
s tomach contsn ts  samples  in  thc  l i v ing  b i rd .  Both
hc  and la te r  Pau l in  (1975)  used th is  techn iquc
in thc Ress Sea area. My own ornithological
work at Cascy, Antarctica (Cowan 1979a, lt)79b,
l98 l )  inc luded a  s tudy  o f  the  food o f  the  Ade l ie
Pcngu in  a t  the  Windmi l l  l s lands  as  i t  seemed
desirablc to do a similar study in a diffcrcnt part
o f  Antarc t i ca .  in  o rdcr  to  compare  food takcn .

Methods

My fami l ia r i t y  \ \ , i th  human endoscop ic  ins t ru -
nrcnts suggested some ntodifications to Emison's
des ign  and these wcrc  incorpora ted  in to  the  in -
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strument which was fabricated at the station by
Egon Wehrle and which is shown in Figure l.

The outer tubc, instead of being rigid as in
Emison's tlcsign, is of nylon-rcinforccd poly-
thene tub ing  (Dun lop  CS ?"  (20  mm) 250 PSI
W.P. )  wh ich  has  an  in te rna l  d iameter  o f  l9  mm
and an cx te rna l  d iamctc r  o f  26 .5  mm.  The in t ro -
duced end is bevelled. A brass bullet-shaped
obturator protrudes from thc tip of the tube
dur ing  in t roduc t ion .  mak ing  the  opcra t ion  eas ie r
an{ l  \a lc r .  rn r l  a  ruhbcr  O r ing  s i t i  in  r  g roorc
in  th is  ob tura tor  to  fo rm a  good sea l .  The s ta in -
less  s tcc l  hand lc  w i rc  (approx imatc ly  5  mm
cliameter) is attached to a thrcaded ancl knurled
a lumin ium bo l t  by  means o f  i t s  hammered end
an i l  the  a lumin ium bo l t  sc rews in to  thc  b rass


