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Information Derived from Captive Raptors:
A Selected Review

JERRY OLSEN and pENNy OLSEN

-,  , f-"1:! I i1, uses. of caplrve raptors for research are discussed. A setecrion ol papers
91_l!:y?ul '91 crutch size. ferl i t i ly pholoperiod. eggshel rhinnrng and DDT. taxonomy.
991"191.91. '99y development ol young. visual acurry. veterinarv aspecls. ptumage chanqe5
ano metaootrsm rs revrewe.t

Introduction

. Nunbers of diurnal raptors arc in captivity
in Australia but l i tt le rcssarch hus bccn prtxiucerJ
from lheln. Dlt: l LlbtJincJ fr()nt i i lprivL: raptors.
including thqie permanently injured. can be uscd
to .indicat! ' profitable areas for rescarch, clarify
and amplify t ield research rnd providc infornra-
tion dil i icult or impossible to ()btain in the wild.
Captivc brecding allows the resetrcher to control
somc of the variables cncountered in thc wild
and placcs him in a nrorc convcnisnt position
to nronitor trcnds.

. A sclection of papers containing inforntation
derivcrl frorrr eaptire rapterri is . iunrmlrizcd :rrrrl
,. l iscursed below in th! hopc th!!l idcas wil j bL.
gcneratcd for related work in Australia on birds
u l r . ' r rd1  .hc ld  in  c rpr iv i r l .  A l lhough uc  l tavc
l im i tcd  th i \  se lcc l ion  to  s tu r l ie r  o j  d iu rn l l  rup ton .
the..techniques discusscd in thcsc papcrs are
applicablc to and have bcen used wiih other
citptivc birds eg. Frith ( 1977) lnd Disncy
(  r 9 7 8  ) .

Brecding Research
Incubation qnd Clutch Sk.c

Litt le- is known about incubatioo in raptors,
cspccially in A[stralian species. lncubation't irnes
crn bc dil l icult to detcrmine in wild birds. espcc_
ially those nesting in hollows, as adults may

squat or stand over eggs giving an observcr thc
imprcssion that incubation has commensed. Nice
(1954)  has  po in ted  ou t  tha t  ' too  shor t  ( incuba-
l ion t  pcr iods  l rc  usu l l l \  r l t r ibu ted  to  b i rd r  o f
p rey '  tp .  lq l t .  Th is  ha .  heen cont i r rnec i ,  fo r
in . iance,  by  Nc lson (  1972a,  1977)  who found
incubation periods in both captive and wild
Pcrctrint' Flrlcrrn: f,r/c,, ptrcgrittu.;, lL, be l l lo
38  t l ; r1 .  {usur l l r  . l l - . t - l r .  Thcse p . ' r iods  l re  uu i te
r . r r i rh lL .  u r rJ  i r  i s  e lc : r r  lh t r  lh i  lX  ro  J0 'dav
rnterval for percgrincs anJ other l irrgc falcon\
somctlmes mentionc(l in th!' l i tcrature is in crror.

Very l itt lc is known abouI remperature and
r . r ta l io r r  o f  cggs  rJur ing  incuhr r t ion .  Schu i t r tz  e r
a l . .  (  1977 J  u , .ed  l r lnsmi l le rs  imp l r rn lcd  in  dummy
falcon.cggltg study incubation in onc captive pair
of.Prairie Falcons F. rtrc_ri<.tutus, anrl one capiive
pair of Peregrine Falcons. Thev compared egg
Tuucnrcnr during drrk periotl: and l ight pcriodi
rrgg lernperalurer lound wcrc lower thun had pre_
viously bccn suspccted.

Control of clutch size is also poorly under_
slond in mo{I. rirpror\. PLrner t 1975} cxperimen_
la l l y  a l te red  lhe  c lu lch  s ize  o f  cap t ive  Amer ican
Kestrels F. sparveriu,t to ascertain whethei they
wcre determinate or indetcrminate layers, as de'_
fined,.b1 Davis ( 1.9.55 ). When egB\ \\erc \\srem_
:rucalr).. rcmovcd lrom laying females, an
unusu. l l )  la rgL .  nunrber  o f  eggs  \  c rc  la i r j .  Th is
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\u r {L \ l cL l  lhc \  \ r l j r c  inde termin l te  l J \c r t  .Ho$-
. r : ; .  "h . "  (a ts  \ \ c rc . rdd td  r rnd  lhc  c lu tch  lhur

i ' r i t , ' , r r .L t  
' .unrp le t . ,1 .  

h i rds  c . 'n t inued lo  l i t v

1 , " . " i - . i r l . i  
- ; l r . r l chcs  

{  d ( le rminr tc  la le r t  t  Thc

: rdd i t i { )n  o t  c r ! \  t l i ( l  n '  ad \ r tnc(  thc  ( rn \c l  o I

in"utrutiun to 
-biforc 

lhc la\ in-g ol lhe next to lsst

cgg (  th i rd  o r  f ( )u r th ) .

Durnion ol Ferti l in

Duration of ferti l i t-Y is oftcn rclatcd to photo-

r^.-riod and it ir lempcraiurc in raptors- but may

li i*- t.n".l food suppll and rainfall patterns

ig i , , *n  "na  Anradon. - l96 l l )  Cr f tcn  s tud ics  a 'e

,rraa.r^f"" whcrc largc samplcs of animals arc

;t '; i I,,bl;-i". the' clctciminati in of gonacl sizc or

contlit ion and hcncc sexuat cyclcs' c g Frith e/

ut. i fgfo t. Horvevcr' it is often difl icult to obtarn

i , ; ; ! "  ' ;n rp ic .  , ' f  , , ,p t . r .  B i r rJ  rnd  Laguc t ,1976)

, , , . . ,1  u , ,  , , ] r " rn " r i r . .  n1e '1 l r1 rd  lo  de f ine  reproduc t lvc

.""i".. S"'""" was collectcci by massage from 13

.i"a-""l it; ."l.."0 captive nrali Amcrican Kestrcls

.'t-"i;;; y."i. enit t inre.it \xas analysed for

colour. vciumc. conccntration of spermatozoa'

ip"rnt .nunt. m(nil it.v of spc'matozoil and perccn-

trge conlamlnatlon.

B i rd  and Buck land (1976)  dc tc rmined th€

, ,n*L  "nd  dur r r t ion  r r f  fe r t i l i t l  o f  cap t ivc  Am€rr -

c i rn  Kcs l rL ' l s  b }  u r t i i i c ia l l r  inscmtnat rng  ( ' rgn I

femalcs oncc each. then removing their eggs one

bt onc ancl chccking for ferti l i t l '

Pht,loPtrto(
Kestrcls in experiments conducted by Will-

,r"o't lU" 
-r^l 

Cade r 1964 t responded- to. Photo-
pciioi manipulirt ion b1 prtxlucing- tertrle eggs

loor , tx in ru tc ly  lh ree  months  ahead o l  na lu ra l

,.ld.J"i" J..iti'. lhe cold remperalures .existing
in Ncw Yoik rt lhal tinlu Ol:\cn and (Jlsen

il S86 i t.o,rtt"a .imilar finrlings in the Australian
Kestrcl F. cenchroides.

Nclson (1972(b)) discussed the failure oI

P";;;;i;; naicon. r'p. tundrius ot nor(hem origin

ir r'r?fJ-i" laptiuity. A model * a's devclopcd bas-

"i 
" 

""- i"ttii"",ion about .these falcons that

"ior"-i-"iJ thc phoropcriodic changes they

would thcorelically receive during thelr annual
;;;:"";;;;;i;igration Nelson-and camPbell

r' isii,lstr de.cribc the imPlementation of this

;;.;;;;" ;",'l tliscuss the successtul breeding of

lri;. p"t.gtin". with notes on behaviour' onto-

;;;;. il. ih;,. percgrines were also bred using

iouihern Alberta Photoperiod

Eggshell Thinning ond DDT

Ci rusa l i tY  hc tuecn pe ' ' t i c ide \  in  an  ccosys lcm

rni 
"r*'put'arion 

clcclir ies of raPlors has rlways

.^il.n'Jihirr, to establish hecausc ol the number

. , i -vur ia t ' l . s  in rp l i ca ted .  Crp t i le  h rccd ing  pro-

* r , , tn t . "  t  r ta  ih " , l  ' n tna  l igh t  on  th is  a rea '

i v i " - "u . ,  i rnd  Por lc r  (  lq70)  sho$ed cxp 'e r lmen-

rotti l  i t i ,,r DDF ( a melaboli lc of DDT ) caused

irrlr i" i"- . ' i  cgp.shell* in captive Arncricun Kcs-

, r" i ' .  i ' i " f " .  i isz5) ucnt iur ther in this work'
; i ; l \ '  h;-; ' '  "hlithcd a r.losc-resPonse relationship

^l: i;J";-. i; i ; '- DDF and egg:'hcll thinning in

lr"i i". ,q""ti i .n Kettrcl ' sccondl) hc induccd

JiiJ i..tt"tt l(, u\e ncsl hoxcs in I ' tudy aJca

. ' " i " .  f r t  " " " t  n " ic l i tT ' -s  In t l c r  (R: r tc l i l IL  (  lq7{ ) l

, , " i  , r ; " r l . i " i  egg  conten l \  hc  \ \ : r '  i rb l t  to  sho\

i t , i , , t " ' " g g * t " i i  t h i n n i n g  - u a s ^  c o r r c l a l c d  s r g n r -

t l . , , , tL t t  * i i l i  the  anrount  ' r l  DDt  p rc ten l  in  lhe

."" i. ir '  tft. samc tpecie' in hoth thc l irhorirtory

and thc ficld.

DDT- in t luccd  hrc : r tagc  . ' [  cgg the l l s  in  rap tors

has  hcen thc  sub icc t  r r f  much con lcn l lon  In  Ine

" i r ,  i i o i "v  l ( t tb t  l v ins  an t l  Ha l l iwc l l  t  1974)
'ri* ';;;J 

; '*F' r ' f Pr:rir ic Frrlcon' to quanlif)

re la t ionrh ips 'he tuccn emhqo v iab i l i t y .  : rnd  she l l

rh ickncs : ' .  They  compared caPt ivc  l s ld  egFs la r r

;i i l ; i ; rn ait it iciai incuhator ) ro lho\e of-wild

i,ii.;; ;"J found that cggs of thc wild falcons

..u"it.a it i ..g.t shcllr tt i :uilhslrnd succe\sfully

i r t J ' r tuu . "  ( ,1  n r tu ra l  ineubat ion '  (p  66) '

y6l5sn ( 1976 ) examincd aspects of egg break-

,ni l" *l i  and crlrivc Percgrine- Frlcons thal

mr r  h l te  rcsu l ted  f rom ahcr ran t  behav lours  (e  g '

;;;;;'i;ni oircn .uid to be induced bv DDE
i?mat i icubation bchaviour udcquately- accoun-

tJ'iot u""iO"ntut breakage of thinncr than nor-

mal cggshells.

TtxonomY
Information obtained from the caPtive breed-

ing "i trpto., such as incubation timcs' behavio-ur'

olimaqe changes. onlogcny' etc '- can amplify

i-n*ono.i. relaiionships Sevcral other aspecls ol

.rpii". 6LJl"g in raptors h.ave been employed

ioi t,,"onorni.- Purpt s: Willouehbr ( 1966)

collccted remtges and rclrlces of caiptiv! brecding

ffi;;i;;.' itftIi for determination of moult
;;;l"gy il illuminate taxonomic work done

ti."i""tfi" by Stresemann (1958)' Stresemann

I..r 
'iii"i.-i"" 

( 1960) and Mebs ( 1960) '
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a Captive lemale Rro--n Goshah'k delending he,
)oung. Photo: P. Olsen

Cadc and Weaver (1976) discussed the scien-
tif ic importancc of captivc hybridization of spec-
ies such as Gyrfalcons F, rusticolus and pere-
grines. They comparcd physical aspecLs of the
two spccies und their hybrids, and discussed
implications fer obtaining information on phylo-
gcny of specics in the genus Falca and family
Falconidae from future hybridization. They
suggcst using hybridization to inyestigate how
genetic factors influence such complex behaviour
as courtship display, species speciic vocalizatiotr
and hunting behaviour.

Gantral Biology
Willoughby and Cade ( | 964 ) studied the

breeding biology of captivc American Kestrels F.
.'pqrverius. Several environmental faclors influcn-
cing reproduction were investigated. For examplc,
this species was found to have a wcll defined
brecding season and though normally hostile to

P. & J. Olsen: Intormation Derived from Captive Raptors

mcmbers of the samc species became sociable
in  sDr ing .  lhc  abset rce  o f  a  nes t  ho le  p revented
ovufation in lemalcs and inhibited full sexual
bchaviour in males. Pair combinations wcre man-
iDulated to delermine dominance patterns ln
r-elation to scxual dimorphism using the small
Florida race, F-s. paulus and thc l lrger northern
race, F..t. sparverius.

Othcrs have donc similar work in general bi-
ology. Porter and Wiemeyer (1972) rcported on
thc chronology of egg laying, duration of nestl ing
pcriods and nestl ing sex ratios in captive Amer-
can Kcstrels. They also rcmoved eggs from laying
femalcs to oxaminc rclaying patterns. Olscn and
Olscn (1980) comparcd th{r ncsting chrono-
logy ol thrcc captivc and two wild pairs
of Australian Kestrcls, and the development
of nine captive bred and five wild bred nestl ings.
Data from egg collections and the Australian
Bird-banding Scheme wcre examined in relation
to thc findings and similar data on other species
of kestrel was used for comparison. Ageing and
sexing tcchniques were tested. Wild and captive
broods showed no diffcrenccs in those measure-
ments takcn. Olscn, Olscn and Mooney (in prep)
did a similar comparative study on captive and
wild Brown Goshawks Accipiter lasciatus.

Campbell and Nelson (1974, 1975) discussed
captive brceding of North American Merlins F.
coluntburius, emphasizing ethological obscrva-
tions. They discuss length of incubation and
fledging pcriods, vocalizations, photoperiod,
brceding in the l lrst year, imprinting to man and
to ncst site types, and autumn tcrritoriality.

Ne lson (1972(a) ,  1972(b) ,  1973,  1976)  has
produccd important rcsearch on the Pcregrine
Falcon particularly on bchavioural aspects, by
combining data from carefully placed hides, long
dist:rnce observation and crptive breeding.

Non-breeding Research

Much rcsearch into aspects of reproduction
has been done with single unmated birds, for
cxamplc, Portcr's (1975) cxperiments with clutch
size alteration and Bird and Lague's (1976)
scmcn production cxperiment.

Considerable work has been done with single
birds on subjects other than breeding. Examples
include Kemp's (1975) and Schmutz and Sch-
mutz' (1975) studies of the development of a
hand raised Lanner Falcon (F. biarmacus) and,
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two American Kestrels respectively. Otendorff
(1974) compared growth rates in thrce species
of hald raised trltc.rr. Mooney (1976) explor-
cd a number of behavioural aspects in captivc
Brown Falcons F. berigora. Fox et ql. (1976)
compared gruting acuity, the abil ity to resolvc
h igh  cor r t r l s t  :quarc  \ r  avc  gra l ing .  ln  an
Amsricar'r Kcstrcl and humans. Reymond ( pers.
conlm. ) conductcd a similar invcstigation into thc
crcsight of r Wedge-tailed Eagle Aquila audat
uiing a captive bir. l tuught to fly lo a perch in
front of a grid. Cooper (1978) has done exten-
sive work on the veterinary aspects of wild and
captive raptors; these could bc important l imiting
factors in the wild.

Morris ( 1976) followed plumaS,c changes in
the Brown Goshawk. We have monitored plu-
maqe chanles and moult chronology in nine
,oeii.. of i irptive Australirn raplorr lnd are
orcsenttv studvinc museum skins of these species
in tight bf thc daia collccted from captivcs From
snoiher sludy. brsed on food trials with captive
birds, we wilt be able to estimate how much a
wild raptor has eaten.

Grccn and Mooney (unpublished data) calcu-
la tcd  sod ium and water  tu rnover  in  two capt lve
Maskcd Owls Tyto novaehollan /lae, a Marsh
Harricr Circtrs aeruginttsus and a Brown Falcon
hv iniectinIl ftrdioactive sorlium sllt and lri l ium
,,ir.t t,,kin*-u subsequcnl blood counl lntake of
food, castings and eicrement were carcfully mon-
itored. Calorimetric analysis allowed energy value

calculations so that the accuracy of the calculated
sodium anrl water tumovers could be checked.
Mosher (1976) has reviewed.the existing l itera-
ture on raptor energetics, pointing out existing
t]lrDs and suggcsting research to close thesc grP"'
"11i 

,vqqqsls;;rearch in tlrc following arcas: "( I )
cncrcv-iost for productive work, cspecially moult,
incuLation, srowth and fl ight, (2) mctabolic

r€sDonse to 
-wind 

and humidity, (3) seasonal

mciabolic lcclinratization, (4) energetic efl icien-
cics-mctitbolized cnergy/gross energy intake and

c f l i c icncv  o f  Drcy  capturc .  ie . .  cnergy  va lue  ' r f

cirpturcd prc):/c;ergy cost of hunting and' (5)

sciual cli l iercnces unrelated to body weight, in

r rc r : rbo t ic  r !sPonscs  
'  t  P  100)

Conclusion

It musi be cmphasized that data collectcd
from caDtive ranlors is often inconclusive on its

o*n "nd it btsi u'ed to amplify other forms of

rcsearch or gcnerate ideas for studies in the l ield.
Vcrv lcw rcscarch situations wrrrant rcmoval
frorir thc wild of hcalthy raptors, however, the
l l r rgc  numbcrs  o f  in ju rcd .  d iu rna l  raPtors  avr i l -
ab ic  to  zo , ,s ,  u i ld l i f c  au thor i t ies .  tc r t ia ry  ins t i -
tutions and thosc privatc individuals holding per-

rnits coukl bc a valuablc source of information
on raptors in Australia.
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