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ABSTRACT.

Ffom Apxil'thr;ugh September of 1975 aﬁd 1976, I studied‘the
bréeding behaviérrbf S%ainsoh’s_ﬁawks.” TWovﬁests were intehsivély ob— -
‘served‘dﬁring'that périéd;bll'observed courtship~thf0ugh incubation from
a distance_of.éppfoximételj‘3od yéids;'aﬁtér the’eégé hétcﬁéd; I.observéd
the AEStlinqs-aﬁdraaﬁltserém é“biind, ': |

| _  I diécﬁ;skfhétréles és$umed by:tﬁe'bait in éourtéhip,:cépuiétioﬁ, .
nest buildiné, inéubétion'and hestling éare;' I then compare my‘resuits
with those.of otheré_who hévé}conducted réséarch’on varibus'rapt§r 
species. : | |

- I reporéiﬁhe:déVelépﬁeﬁt Of‘tﬁé néstliﬁgs. fSpeéia1 a£téntion :
was focﬁséd on ﬁeédihg behé&iéf. Tﬁe:1955 ahd_l97§'nestiiné,conﬁrasted
‘in the gmount of:aéonisticrbehavioi di$p;ayed during’feéding bbuts; The
significanéé.bfithis behavioi-éé it reiéteS'toja.biblogical.méchanism
.torqontrol brood,éize'is aiséuésea? | -
,.vThe préy"items deiivere§ to-the=twp_né$ts are'liStgdgf The

fledqing'éuccésé'of'eleven.SWaiﬂSdn’s_HawksF'nesﬁs isffeported; L



- INTRODUCTION

The goal-of this research wes'td'aeseribe'the hreeding bioiogy
vef Swaihson's Haﬁks, Specific’ ObjectheS were to determine the rolesl
z:of the male and female throughout the entlrernestlng cycle, to descrlbe
the behavlor:of:the nestllngs; to deflnetthe behavlqr-patterns-demon—

'sttated*by this species, and to report thefprey;itemsfaeliveredltbjthe

'gtnest;

rﬁovpﬁblished”sfstematic;behavioraihettay hes.been:condﬁcted on
.a North American Bﬁteo. I chose;the SwainSoh‘s Hawk as a.researgh sub~-
h:ject beéause,itais'a;typica;.representetive ef itshgents,».Futthermore,
the'SWaiﬁsohTs Her'Wae-a convenient'raptor:to:etudy,'neetihg'Within a
'.reaeenebleedistanCe from Tucsoen enaAin a,hehitat_conduéiﬁe to its obser-
vation. -

Nd published.stﬁdy has ehcompessed'behaVioral bhsetvatibﬁs.bf
Swalnson s Hawks from courtship through fledglng of the young. Although
.Olendorff (l974a, 1975a,b) contrlbuted the most lmportant behav1oral obser-
'fvatlons of the Swalnson s Hawk, he dld not lnten51vely study the behav10r
: fof thls speciesgb Dunkle (1977) recently publlshed hlS 1964 study of

‘Swalnson s Hawks Whlch 1ncludes some behav1oral observatlons, but a
systematlc_ana;ysis erthe behavior.of_SWeihSon’s1Hawke was not dOne.
‘Other studies or incidental obeetVatibns-h;vetdealt with VariousvasPects
of.swainseh;s Hawk hio;ogy, includihg;behavietal andflife hiStoryfinfer-.
. mation (Sharp,iléoz; Cémerbn,>1913;‘Niqe?.1922;iBowles and’ '
Decker, 1‘93:4:;:- Mu::'o.;’:1935;-:.Béum§artn.er‘, 1948; Prentice, 1949), food

1



2
habits (Newell, 1946; Taylor, 1945}VWhite, i966;:Craiéhead.ana Craighead,
1956;- Littlefield, 1973; Séxtor;uand Mariony 1974'); migratory flights
_(Robertgon, 1930; Glandon}.- 1935; Fic;h,tenf:,f;!_,939; Jones, 1939; Cal]..a.;wa.lz;
a-lnd- Calliawéy,A ‘:‘1940; F'E.'ox, n‘];,95>6) . v“d’i‘strfibution ('Coé‘ie,' 1916; Allert, ,'1926";.
,E;;bt,,iggs;f51ip?, 1947}1Browﬁing,'1974;f¢1ark,_1974), growth (Olendorfs,
i9i4b)}1ana §rgduc£ivity (Smith and Muzphy, 1973; Olendorff, 1975a; Dunkle,

1977).



METHODS

] Pfeliminary Obsefvatiohs:of_SWainsonls'Hawks were made in
Cochise'and'santa'Cruz Counties in,the fall of 1974.  Intensive field
.work was conducted from Aprll through August of 1975 -and 1976. Be-
hav10ral observatlons of nestlng Swalnson S Hawks were made from the
'.-courtshiprphase thrbughvthe fledging of'the young.-ri |
‘In 1975, productivity data.was collected, includingithe_number
l of eggs,. uestlinés,'and fledglincsrpreSent at eleveniSWainson's Hawk

" nests,

Location,and Description of_Study Areas.z-
In'l9f5, the behavioral,obseryatiohs of a nesting~pair ofi
: Swainsohfs Hawks were.made in Sonoita, Santa Cruz County; Arizona.A The
study site was. located in desert—grassland habltat (Lowe, 1964), 1. 5
mlles northeast of junctlon Rt. 83 and 90. | A

The nest-observed‘was situated 31xteen_feet dbOVe'the ground in

‘ a,mesquite tree (Pﬁosopis.iu;ifIQra)- d?ﬁo mature; several immatu;e mes-—
h:quite-trees'ahd:onefyucca.(Xgégg!g;gég;:ueteithefonlgjothefitéees2ot,r
shruhS'witHin a.300~§ardvradiuS‘of thefnest,‘ To. tﬁe WeSt of.theénest
tree was a shallow baSLn.caused by eros10n, whlch partlally fllled w1th
water,after .the‘-::-a:!.ns,.j The nest tree was located within.a flat, fenced
pasture occupied by cattle. -

In. 1976, behavioral'observations_of two nests wereAmade, .Ihe
fifst ﬁesttwas obsetrved only-throuch theiincuhatiOn period'because-thef



nestingrattempt'failed..‘The secoﬁdvnest was observed from the.nestling'
phase through the fledglng of the young.

The first nest was located in Sonolta, Arlzona, approx1mately
‘ohesfourth'mlle south'of the 1975 neSto. The nest was flfteen feet above'
"b the ground.in one of a row of four m.e'sqﬁit_e-.‘tr'ees° To the north of the
ttees Qere thtee gently sloping knolls{ the temaihder of the landscape -
waslflat'and oéen.- ThlslSitelwas also located.ﬁlthin a‘cattle-étazed
pasturenr’ | |

The second nest observed.infl976 Qas locatedfih Salphu;'SQringsl
Valley, COchise County, Atizoha?- The nest tree_oas One~mi1e'north of‘
the Apache Powexr Plant, situated in desert—grassland tLowe,'l964) domi—;
nated bylmesquite'and Qﬁcca.,_Theunestrelevation;was thirteen feet and f
located'in a mesquite ttee'amidst‘a>gtove’of mesduite_treesls_The‘Horizon S
.Compahy owns thexlahd anddhasTcteated_a netWOrkdof_dirtAfoads; _The neSta
_is locatedlat_the_cornex'ofvtwo:suchtroads;‘Skflihe and Waco. The 1and
isvdestlned'for fdtﬁte'home sites. To the north, east, ahd west are
'irrigated agricultural-fields grohing'alfalfa,,milo, sdgar*bfeetsf and
epaSture fot cattle.> | |

Of the eleven nests checked for product1v1ty, ten were located e
ln Sulphur Sprlngs Valley° The eleventh nest was . located off Route 82

in Cochlse‘Countyl

Procedure and Materlals for the Behav1oral Study

On. September 15, 1974, Rich’ GllnSkl and I captured a female

Swainson's Hawk with a balchatri trap (Bergerfahd-Muellerf_1959)'ih‘



Sehoita{ We banded her w1th a Fish and Wlldllfe Service band’ on the
rlght leg and an - orange plastic color band on the left leg.

in 1975, field work commenced in.April With.the return of .
Sweihsohfs ﬁaWks'to.hriZQha; I seardhéd‘sehoita'and,on April 21 found
a ?air and their‘neet, BehaVioral»observatione of‘this pairfs'courtshipA
and indubetion phase wereimede'from 300 yards. .A car was ﬁsed as e
»hiihd;.hine%éoWer.hihoeulers ahd a twenty—pewer spotting scbée Were used_‘
to view the hawks.. |

On June 15 and 16, a tower blind and surroundlnq fence Qas built
45 feet from the nest. The four—strand, teh—foot;square barbw;re;fence
:enelosure, whieh prevented cattlé from rubbing aqeinst the hlind,‘was
. built'ih 75 mihutes.duriné the late afterhOOn'ef June 15. .The follow1ng
afterhoon the 4x5x4 foot blrnd, eleveted en a- l2~foet column, was?f
ereCted in 80[minutes. The-coldmn'wae shnk"t%o'feet into theﬂgrouhd
with~ceﬁent.' Eurther»support'wae previdedvby-fehr guy wires. My-
présence in the blihd Was‘cencealed bf-cioth materiel’rhich was.gethered_
aﬁd{raieed'during mj‘ebsences,

ALl observatlons were made with a twenty—power spottlng scope
supported on a trlpod. A,35mmAcemera_wlth;a hend_meterAand'450mm lens
wdi'was used to phétograph the-eduitS'and'yeﬁné{at'the"neetf ,The-head?ef‘
ene:neetiiné ras;harkéd'with greeh'medelaairélahe‘pdiht on-ddlydéb?.On'
July 3, the blind’s{framé was destrgyed]byfthe first reihstc;;'rm° A-new
end7Stronger frame:wasﬂbuilt ahdrreset Qn_the column July 5.

” In the~sprihg_of 1976, I.returhedfte‘SOnoita,'lécating a pair of
Sweinsonis H&wks-on-April 23.~ I fouhd;their_nest ﬁive days later at

which time intensive observations began.- Observations were made at 275



,yards‘from a car parked in the pasture. Viewing:equipmént included
7235 5inoculérs ana a twéﬁty—power‘spottiné scbpe, |
»In order to detérﬁine ﬁhe-pfecisé age of the young, ﬁhe.nest'sA
»COhtents were briefiy inépected on‘'June 3-and evéfy dther daj thereafter
1uh£il anevl4,"The heét wasveéémined during theiéooi periédérof the day,f
: either'arouhd 7:00_a.m.jor 6:00 p;m; I waiked'torthe-nest; climbed the
tree, and walked back to the car in 10-15 minutes. |
‘On Juﬁe 15; a bliﬁd.waé‘erected'40 féé£ from thélneét; The néxf‘
day I realized the nest had-béén abandonedél I cdntingéd toiﬁériOdiéalIYj
.observe this Sonoita pair thfough'mid—July for rénesting effgrts.
With the desértioﬁ:of thé Sonoita nest,_intenéive‘observatibnS—'
Abeéan at'the'previqusly!discovered Swainsbn}s Hawk nest in the Sulphur
Séxings_véileyfA.in thefafternéon of July 6, al435x4 blind mounted on
Aé¥l4;f00t célumnYWASVerédted:éo feet fJA:"o‘m‘théAné:st° Cemen£ ;ndAguYAwi£es
-ﬁere again used to secure the blind in‘position,: Thq(procedure took 30
minutes, At the same time, I ﬁarked’one‘chick’s head ﬁith~a spot of piﬁk
fingerﬁail polish;i ;
AL~C10th=mat§;iaifQés used to cpnceai_my‘pxésence,fbut'inAcontrast>
'-._Vith the 1973;pr0cédu£e,ftheimatggigi'Wasﬁléft-hénginq duriﬁg'myr;bseﬁcesx
"'éftér thé:sé¢ond:6bs§rVé£iQn aayﬁ' fﬁelséﬁe'viéQiﬁg‘ééuiphéht wééiused o
X .>:1-nake. ébserva{it;oﬁs . A" 35mm céme"_i‘a-; y&_ij:h- bﬁi'-‘it-iﬁ-.zmé%;erfanc‘i a'?.'A:odm ,-'aI’»ld
500mm lensfwere used'té photo§raphically récora:behavioralféatterns,
FTh:oﬁghout the observations, é:thvéarphdné7time=indicétér wéS'useé to
desigﬁate data reCOrdingjinterVals. The 1eft earphone made a soft»élickg

every 30 seconds whilé'the right ea;phoné made a soft click every 15 .



) o _ . | - 77
seconds; ihe;éaréhonés did not hinder my abiliﬁy ﬁé heafjvocaiizatibns
Qr;qthef:noises. | | |

At'bOtﬂ'théri975 énd‘l976vnestféites,'obsef&ationsiof the'fledgéé

young were originally made. from the blind and-later-from the car. -

bbéervgtion_S¢hédul¢s(and Reqoﬁdiﬁg Meﬁhods,

VIﬁll975, ne oﬁéérvati§n schedulé was’deSigned. ObéervaﬁionS'
vFWerégmaae'evefyitwé.to fouf daYs'and“lésted from thréé to;fpurtééﬁ houré,
“some observation~pe:ioas Qere cut sﬁort'due;tb;rainstOrms; |

o - Thé déécrip£i§e récdrding méthod}:reférféd ﬁb;as advlib Sampliné )
'bY‘Altmann-(19?4i,‘Was the;méthod uSed.er all déta'coiléction in.1975,,v~
?ﬁpioying this;methéd, I fecbrded many:uhiqué behavioralrevéﬁtsrbut
fdund ﬁy'aat§;on cdmmoﬁ~déiiy beha&iorvpatterﬁé_to-bejincomplétévand:]r”
'ﬁ#qﬁanﬁifiablé;. o B

A‘iﬁealizing the néed_fér a more strucﬁurea régdrding method,'i

-changedmmyrfechniqpémin_1976, and;thevbﬁlktdf,the dafé in the resulté->
-sectiéﬁ comes from the 1976.6bsérvatiogsa :Theﬁlgié obsérvations wére :
_made'a§c6¥din§:t¢fa §fedeterminéd’schedule~sbfés tdféro§idé:unif0rmity, -

1and;eliminaﬁerbias;«ADuring the»¢§u¢tship»throﬁgh_ipgubaﬁipn phase, ﬁh?ﬂ;i

Véohpita‘ﬁesﬁ ﬁas ;nitially bbsér§ed eﬁet§ thi}avdaj;léhd 1é;e:,'every f-'
' '?écond»ﬁay. -Obsérvation:périquaat/thélspnqitg‘nestv&nd'fhe Sulphur  i 
S?ringsAnest alternated frém sunr§3e-t? 12:3ofana[12;30 to sunset;

- ‘During;the ccurtéhip thiéngh‘incubaﬁibh-ﬁhaéé,'it‘Was‘hécéséary

té Viewvthe pair fﬁém‘a distahce,_ As alresulﬁ! I was prohibitéd from
colleqfingldetai;ed obsefvations; 'TWerechding methods were used at

thié time. . All‘ogcurrenéés of sdme_behaviofsﬁ(Altmann, 1974:247) was



- the method employed to quantify incubation bouté by each séxf -All
other events were descriptively recorded.

fAftef.the-Sulphur Springs_young'hatchéd-and detailed,blind ob—-

Y

sexvations wére-pOssible,_the;recdrding method adopted was instantaneous

. saﬁpiiﬁ§ of a focal animalﬁ(Aiﬁmann; l974§ééé, 258).

- . Focal bi;as’includedjthe twé,néStliﬁgs apd'thg'adult féﬁale.
'Théfadu1t ma1e,:dﬁe to his‘irregular.visits'to thé ﬁest; was néﬁ scoréd:r
aéfafféCal bi;d}_:iheamaléTSyactiVitiesQat,ﬁhe'nésﬁ wefe recoraéa inrthe
"ﬁgfeéh goluﬁn 6f fhe férm’da£a sheet;(sé¢ Figure 1),

T The'duraﬁicn of a foééi Birdrobsérvatioh.périod was five minutéég
Randomizedrseéuéﬁces’detérmined ﬁhg order in:which-focalrﬁirds ﬁefetobq
lSeiveda,iFivé—minutevbreaks;fér;reét‘aﬁd‘phétography.were,fandéﬁly
’vinﬁerspexsed among:the five4minute&ébgervaﬁiéﬁrperibdsg’

| ObsérvatidnS'of nonéfeedinévhehaviofvweré récbr&ed~éverf 30
secohds whereaé QbserQétions 6f:feédipg behavior wefe.fecorded every_lS
~ seconds. ' The precise behayié;-pattern(s) éccurrihé at3the sound of £he»
Ltimé.signal was réCOrded,On'tﬁéifotm data sheet. ,A 1ist of~behaviozr
patterns,_detefmihed from #he.19jsrobserva;igns énd,from Ellis (1973)
was;made;(sge'maﬁle 1).;"Eachibehgvior pa££é?nAwésfaésiénedfa nu@bgf;*-
8 whlch was rthev‘_,néfi_:atibn .,;;‘_s‘éd‘ in ‘the ',";Beha{rio-ff "‘éatﬁe::?n:" column of the :

data form:sheet;n

"In”1975)-182-hours were spént observing the;Swaiﬁson‘s;HaWk.pair_

in;Sbnoita;'in91976;'264'hours'were speht“observing'the’pairs-in.Sonoita'

and>Sulphur Springs.



Date:

Sheet # .
N ~ " Focal Behavior - Directed , Social o o Feed o {
| Time . Bird Pattern - Towards Interactlon ‘Location. Yes=No  ‘Notes- {-

'Explanation of data form sheet

| Time: . Time of day.
' Focal Bird: Identification of bird beirng scored.

Behavior Pattern: .Behavior pattern(s) being performed by the foecal

o o bird (see Figure 2) in numeric code. .
'Direeted-Towards: .. Identification of'bird,'body part, animate or in-

animate object towards which the focal bird's
behav1or pattern is directed.

Secialflnteraction: ~ Identification of the- blrd 1nteract1ng with the
: focal bird.

Locations. - - eLocation of'the focal bird at time being scored.

JFeed: Yes~No: Yes if feeding follows a behavior pattern; No
' : - if feeding does not follow a. behavior pattern.

|Notes: . ' . ‘Description of male's behavior patterns, time
Lo e : . of male's arrivals and departures at the nest
~ site, identification of prey brought to the
* nest; -temperature, miscéllaneous notes.

 Figure 1. Data recording form.




-Table,l.

10

.Behavior patterns* and their numeric code.
Cede . - Behavior Pattern Code Behavior Pattern
Ol Gape-yawn 40 Inverted-look
. 02 Present—morsel—blll .41 - Directed-look
'+ 03 Present-prey-bill .42 Blink
04 Present-prey—talons ‘ © 43 Crawl
05 Accept-morsel-bill. 44 Waddle
.. 06  Accept-prey-bill .. 45 Walk
07 not used 46 Run
08 . Take~morsel—prey—blll’ 47 Hop
09 Take-prey-talons 48 Flap
10 Wing=quiver 49 Glide
11 Nibble ' 50 Fly
- 12. Tear 51 Copulate’
13 Piluck : - 52 Lie
14 Foot-stab 53 sit-
.15 Bill-stab 54 Stand [
- 16 Swallow 55 One-leg—stand
17 Cast ~ 56 Wings—exténded
18 Drink - " 57 - Dive '
19 Defecate - 58 Soar.
‘20 -~ Sleep " 59 Head-=droop -
21 - Rest - 60 . Head-tuck .-
22 Preen - 61 Crouch ‘
© 23 Leg—stretch : 62 Mantle |
24  Bi=lateral-leg-wing-stretch - x.63"HOld‘ObjeCt“blll
25 Two—w1ng-over-back-stretch . 64 Hold-object-~talons
' 26 .Clench=talons 65 Toss-object-bill
.27 Ruffle-shake 66 . Toss~object-talons
28 Head-shake 67 = Present-nest-material
29 Tail-shake 68 Accept-nest-material
. 30 .Fluff 69 Place-nest-material _
.- 31 - Head~ o—w1ng—scratch 70 Vocalization = Beg call-juvenile
32 Leg-to-head~scratch . 71 Voc¢alization - Beg call-adult
33 'Bill-wipe . .. 72 Vocalization - Dismissal call
5. 34. . Pant . 1 73 “Vocalization =~ Defense call . .
35 collapsed.: w1th Ol 74 Vocalization = Hunt call
~36 Cough 75 Vocallzatlon.— Harassment sall
.37 Sneeze 76 = Bite -
' 38 Head-bob 77 Hover
© 39 Head~side-sway - 78 Back—-turn-head-down

 *Some of the tltles of the behav10r pattern have been taken from Ellls,v
2973 .
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Methods ofrthe Productivitx‘studz

The e;even nests studied in 1975 to determiue Swadnson's Hauk's
breediugﬂpotential were fouudvby eitherifirSt iooating a:nest then
‘vflushithand,idehtifying its owner or‘first locating a:Swainson's Hawk(s)
'and searohing therareaato find its nest. fhe nests"contents were |
»examlned by cllmblng the tree and looking 1nto the nest- or‘by using. the
necessary comblnatlon of four, .six~foot collap51ble poles,.one of Whlch
vheld a mirror;‘”(See Table 2 for‘desoriptiOns of nests and-IOCations )

| After recordlng the number of eggs present,»I left the nests

alone for 20~ 25 days. The nests were then're—examlned to‘determlne the'
number of nestllngs hatched.; I.examihed the nests-at tiveeito seven—rﬂ
day. 1ntervals near the tlme of the prOJected fledglng dates of the young

(Brown and Amadon, 1968)

Definj_.tiohs" of Behavior Patterns
Ihithe followinérpages,vl hare defined thedbehavior patterus
:recorded in thisrstudy;: Three behavdor patternspfbite, hover;.and
hack—turn%head-down, Were'added'afterrcompletion of thevstudys -The‘
behav10r patterns are. uutually exclus;ve, although not exhaustlve.: An
“AT or J w1ll follop behav10r patterns, 1nd1cat1ng the pattern was charabc:‘--=
Aterlstrcuof adultsjor=juven11es. (See also Flgures 2 through 15. )

Gageriawn: (a, J) - Upper and lower mandlble opened and closed.

Present*morsel—bill:'-(A) A. morsel of prey.is held din the tip of the

‘bill. EBarly in the nesting»season, the adult holds its head forward and’
partially tilted to the side towards the nestling. Later. in the nestling

period, the adult's . head is less inclined towards the young.



Table 2. Date found and looation description of the eleven nests Studied<for productivity,

Approximate

Nest Date Found . Nest Tree Nest Ht. - : Locatlon Descrlptlon
1 ‘ May 16 L Mesqulte Co 14 ft. j Dernse whlte—thorn -~ 1nterspersed w1th mesqulte
(Prosopls jullflora) : ' trees. Cattle gra21ng° .
2 May 16 . Desert’ hackberry 20 ft. : ash, dominated by mesqulte,
_ (Celtls retlculata) . - : y .
3 May 16 Telephone pole S - Open, mesquite dominated desert grassland. -
4 May 22 - Arlzona walnut =~ - 30 ft.. -’Wash,_surrOUnded by mesquite-dominatedﬁhabitat;
‘ (Juglans major) : - ‘ T _ . -
5 May 22 - Desert hackberry - lO ftg.'ﬁ'- Mesqulte domlnated, desert~grassland Cattle
' (Celtls retlculata) o grazing.- : ' :
6 May 29 ‘- ' Cottonwood L "‘SO'ft? | 7u'Two cottonwoods 51tuated in‘a mesqulte—yucca
(Populus fxemonti) K (Yucca elata) desert grassland
7 | May 29 Cottonwood - ~ 30 ft. " Row of three cottonwoods, in. dry, overgrazed
{Populus. fremonti) - mesqulte—domlnated habltat . Across- from
e o Arizona Sunsite stores. ’ - '
8- June 5 R -., Mesqulte R _ _l2.f_t° '_'- Desert grassland w1th mesqulte -and yucca (Yucca i
' ' (Prosopls jullflora) o _'”}'elata) Horlzon Corp, land - to be developed
9 . June 5 ' Mesqulte-, : lZ*ftlv  v Dry, overgrazed, mesqulte—domlnated habltat.
‘ (Prosopls jullflora) ' S .Cattle grazlng.v . : -
1o ,June'S Mesqulte _ 9 ft; n.,'Desert—grassland With mesquite,‘
- (Prosopis Jullflora) . Y R I
11 July 15 - Cottonwood ' .40~ft.f.“ Situated along Rt. 666 in Elfrlda, surrounded

(Populus fremontl) . » ’ '~[-by agrlcultural flelds.

(AN
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Present-prey—biii: (A). The Wholeeprey item is held ih‘the‘bill; The
positions of the headlare the sameeas presehtfmorsel;bill.._Oceure midhay
through the neetling period Qhen.the fouhg can ewallew small prey items
suchiasjinsects,'lizarda ahd~snakes; and/or wheh,they ean-tear,prey theﬁ~

‘ selves. Also performed between adults in prey exchanges (see Flgure ll)

'_Present—prey—talons-' (A) Prey is held in talons and dropped orvallowed'
"to be takena_ Can oceur between adult and young or in preyuexchanqu'be*

tween adults.

Accept-morsel-bill: (J) Bill is opened to accept morsel placed in it

. by adult.

-Take—morsel—prey-billz (A, J) Head directed towardsrfood-item, bill
takes food item, head retracted from presentlng hawk. (see Flgure 12).

Take=prey*talons: (A,=J)--Leg extended towards prey ltemhgtalons-curled

over prey -and 1eg retracted with prey initalone. Performedfat various

speeds. |

Nibble: (&, J) A series of openihg-and_closing movements of thehbill’
onto Various.objeets..’Directed‘at such objectS'ae_nestématea,.leaves,

'nest'materials,_prey items (see Fighre'é and 6).

,Tear: (A; J) In a’Sitting or-stahdihé §0sition,'the 1egaiare-placed .
"on the prey - 1tem, the head reaches down t0 the prey, the blll grasps. a,
. piece of meat and is pulled uvp.ahdhack° Accordlng to Ellls (1973 69)fﬁ

"the head only holds the'prey while the flesh isftorn,' Most of the
foree that tears the fiesh comes frem;the'legs rOtating thehwholebedy
of the bird up and back", |

Eigg; (A, Js Object siezed in bill andbheld for a eertainidurationnof '

‘time, longer than in nibble.’
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Elgg§§ (A, Jj':A hawk may piuck hair or feathers from—a prey item prior7
to ingesting it. .Same moVements as:in tear.' Afterwards, bill is opened
to dropihair/reathers or’hawk head—shakes vigoronsiy to rid itself of
Ahair/feathers. |
EQQEﬁEEEE’ (a, 3) A rapid-eXten&iné and retracting motement{of the leg
'and foot. ‘This~beha#ior pattern can'he perfdrmed once orvseveral times
»in a row.
ﬁill—stabﬁl (A, J) A rapld forward and backward movenent of the head rn"
ordexr to. strlke rather than grasp an object with the blll.
VSwallow: (A, J) - The passage of‘food down ‘the esophagus.'
Cast: (A, J) ‘The passage,ofvundiéestihlevmaterral,(feathers, hair,

bone) up the esophagus and'then'ekpectorated. Most often performed with

rapld 51de to Slde shaking of the head whlch helps ‘to dislodge and move o

the "pellet" from the throat. -

Drink: (A, J) The head is»directed down towards the water; the'billvv
scOops up some water after-which the head is raised and:pointed_up‘to.
ailow the water'to paSS‘down.the esophagus.

Defecate: - (A, J)° Excretion.of_feces. Head -and back,bent-forward and
'down,'wings,someti;es-extended'fromibody for balanoe, taii-raised and
m*feoes'ercreted;f Ag young aée, feces can be-excreted past nest rim.
1~§;é§p; (A;'J) Performed 51muitaneously with lay, 51t, or stand;
Sleep was:notideflned accordlng to-phy51ologlcal meaSurES, but;rather:
ﬁheneVer the focal'hawk's~eyes were closed. |

Rést: (A, J) Performed sinnltaneausly with lay, sit, or stand. Rest
_differed:from~SIeep in that~the‘eyes‘were open, although'not'focused on

' an object.
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EEEQE‘ a, 3 Cleaninghor rearranging feathers by nibbling with bill

i . oY by holding feather in«biil and monng_head away‘from feather baSeAf

(see,Figurea4)c |

B Eggfstretch:~.(e, J) Leg held straiéht forward.and strained, thenareer

laxed, Often performed w1th clench-talonso~

Bl—lateral-leg—w1ng stretch' ‘(A, J) Can be performed'infconjnnction

with 1ay,-s1t, or stand, In the stand position, one leg is raised and

brought. up to the wing,' The.wing and-leg are then extended and.stretched

.ont and back.” The tail lS fanned at. varlous stages of fullness and
-angled towards the extendlng leg ‘and w1ng. " After several:seconds.the )
leg and w1ng are returned to their normal position. When‘performed
'thlle laylng or 51tt1ng, the welght of the body is. placed on the side -
opp051te to that which is performlng -the - stretch |

Two—w1ng—over+backfstretch: (A, J) - Performed while laylng, sitting,

. or standing. - In stand, the two wings bent'at the elbow are raised~oVer
the-back.. The legs are bent at the knee as. the body tips- forward head

' p01nted down; tail partlally fanned - (see Figure 7).

Clenghrtalons: (A, J) The talon is contracted into a fist, strained,

‘then relaxed and opened. -.

.ﬁgffieeehaker' (A,;J) Hawk:shakee entire body whiie-raieiné feathers}‘
and'when.finishedlsieehs‘feathersrhaeh to'their normal poeition;
Head-shake: . (&, J) Hawksshakee,head:from side to side at various
speeds.’ N |

’ Tail—éhakeﬁf (A, J) -Hawk shakesftailjfrom side to side at wvarious

 speeds. Often performed after.ruffle-shake»or preening.bouts,.;
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_Fluff: (A, J) Raising of feathers away from the body and-then-sléeked
‘ back to normal position.

Head-to-wing-scratch: (A, J) Head turned back to either wing with back

or side of head scratched against the wing. Performed rapidly one to

several times. -Nictitating membrane.covers eye..

' Leg—ééfhead;sératth (A; J) Either'leg<brough£ up torhead,.middle taloﬁr
uséd to scratéh head. ’Niétitaﬁing'mémbrane:covers eye'(see'Eigure’é). |
gi;;fyiggj. (A:fJ)'3Qne side of bill held-égainét'the'Sﬁbstrate and
rubbed rapidly several times,lﬁhen other side of bill rubbed.  Nicti- -
téfing.membrane cévérs eye and tongué is ofteﬁ'héld.oﬁt opposite the

side of the bill being rubbed. . B

‘Pant: (A, J):'Rapid breafhing While-bill is opén.

' EQEQE’ 7(A,gJ) .E3§ui§ibnvo£ aif,from:thezthroaﬁf

Sneeze: '(A} 3) ’Raﬁid'ekpﬁlsion of éir frém ﬁoéé and;moﬁfh.;

Egggfgggi (&, J) Head moved up and down at various speeds .while eyes

are focused on an object,‘ Performed when looking at distant objects.

Head-side-sway: (A, J) Head moved from side to side at various speeds
while eyes remain fpdused—cn an’¢bject¢_ Performed when looking at’™

. distant objects..

InVertéa-looki' (A,iJ) Head'tilted-féwsideior ébmpletély up-side-down.

(Sée Figuie 6). "

Di;ectedulook: (A, J) Eyes focused on a particular object(s).
+ Blinks: (A,.J)' Opening énd~closing of nictitating.membrane or eyelid.
Waddle: (J) Nestling behavipr,.-Yoﬁhg.moves by alternating  -forward

movement of . legs while sitting. -
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ﬂgl&g (A, J) Alternate forward ér backWérdAmovement of leés while |
stéﬁdinq;; | |
Run: (&, J) A;ternate forward or'backﬁard‘movement of. legs while
sfahdingaAperfofmed at a faster raté than walk. - H
Hop: (A, J) - Both iegsrpushed against‘substrafe_Eauéing the body to be '
lifted.invthe air at various distances from thersubstrafe aEPendihg:Qn

'thé.vig¢rkof the pe;fbrﬁaﬁce. Héwk may or may not méve'frém hié ériginél
location While=pérformin§-h6p.

'Elég; LA, J)_ Wings extended ffoﬁ body ééd moVed'up and déﬁn ét variouér
‘speeds. . | o
'Qliég: .(A; J) Transport through ﬁhe air withrwings;extended and held
still. Pérfcrmea by nestlingsrpripf to»léarning fly{;nestiing could
glide fr§m;branch to branch.

CFly: (&, J) Transport through air with-Wings extended‘and.flapping in 

Soar: (a, J) Transpoft thfoﬁgh ai? with wings exténdedb Soaring flight
maintained by the pull of gré&ity_(Bfown‘and Amadon, 1968) or air cur-
fents. | | | . -

“'Qizg; ,(A? J) A rapid; Steepydeéééht Qi£h-wings¢pa:tia;l§f@eﬁt ét thg"'
.elbdws or héldAagainst,the bpdy. Cn o o

Vgéégzé kA;‘J)s:Maintéin étatiohéry_poéition in air-by fiab?ingkwingSy
head often held below bodyoy. |

Copulate: (A) ‘Femalé;perched on substrgte, head and back angled down-
ward, wings partially extended, tail deflectéd to. one éide; Male'pérched

" on-female's back, tail positionea‘to other side of female's tail and
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curved under to allow cloacal contact, head 1oweréd to female's back
A‘end wings partially eXtended, sometimes fiapping for balanoe.

’dééz:‘ (A; J) Legs tucked under body with body welght supported on
abdomen and breast. . Head may or may not be supported on - substrate,
§i§: '(A, J) Legs bent at the knee with -the. body weight supported on
- the rumé.

“Standivch,'Jj Body welght supported on both stralght legs.

~0ne~leg—stand- (@, J) Body welght supported on one leg while other

1eg is held up. Second leg can be touchlng substrate w1thout carrylng
any weight or cen«be-completely tucked‘up agalnst the body and hidden
by ebdominal feather( or held in various positions in between,

: M—m::_é\, J)_f, Head 'allowed-.-to-rhang down. . -

1'§§§g:3325= (A,'J){ Head turned back and bill tncked»into feathers of

" back or wing.'

Wings~exténded: ’(h} J).-. Wings heldfatranyrdegree away from the body.
Oftenvperformed when hot,.and by the-female when shading the young.
_drouch: (A;wJ) Legs'pertiallyvbent>atyknee>and:ankie; head held for-
rward}1wings partially extended.r Performed'priorrto flight or flight-
,intention.: Performed once by the 1975 female in an undetermlned c0ntext,
f'ﬁaﬁt1§2' (A, J)» Performed whilevlaY1ng, slttlng,ror most often,.whlle;V-]
-sténding. Hawk stands oyer or'holds object; érlmerlly food. Wings are
extended from body, often held forward to conceal the object. Heed is
generally bent down:clOse to,object‘and tall is usually fanned. bften
accompanled by screaming (see Flgure 13)

'Holdfobjectnblllz (a, J)‘ Any object other than prey items held in the

bill..
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Hold-object-talons: (&, J) Any object other than prey items held in

the-talons.

Toss—object—billz' (A, J) Any object,; including prey . items, tossed by

the bill.

qus—objgct4pa;ons: (A, J) Bany objéct,Aindluding prxey items, tossed
by’theitaions. Seen performed‘with'cow'dung by ‘the 1975- female fiedgling; ‘

Presentfnestfmaterial:t-(A)"Any nest material such as sticks, grass;'eﬁq;v

presented by bill or talons to another hawk. Seen;primariiy,during‘the
nest-building period and performed maiﬁly'by the male.

Aécept-nest—material:‘ (A) BAny nest material accepted by a hawvk,

" generally taken by the bill;'lSeen primérily during‘the nest~building

period and mainly by the female.

y Pléce—nest—mgtérial{.'(A) 1Aﬁy nest material placediin the nest by‘bill
‘or.talgns, Pérfo:med by bo£h~ﬁalé.and\femaie; |

ESéTEEli‘ (J)"Call ﬁsed whén.beggingifor foéd fromAadulﬁs of-éther' 
. young»g : : . : . .

Beg-call: (A),fPerformed-bf the female when begging for. prey from male.

.Dismissal—galli.:(A) Performed by female}' After receiving prey from
*-thefﬁale, therfema@e emitted;saréaminQQtype'calls until the male. left.

,'Deféhsé—éall"(Sérééﬁ):f~(A}53) ‘A,screém pefforméd by both the male,

-~ female and flédglihgs.“_Performéd‘whenndéfendingfthe,nest'frOm:intrudersi'
© .or-while mantling>pver'prey;‘v
- Hurt-call: (J) A rapid high-pitched call emitted by the YOunnghen

hurt as a result of being stepped on, bitten, etc; by another hawk.

Harassment-call: (AI4'CallfemittedTbygbqth,adults.when‘being attacked -

by western kingbirds. .
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Back-turn-head-down: (J) Performed while standing, head down, and

occasionally turned to look over back, tail partially spread, wings

A.held at side. Exhibited by younger 1975 nestling when older sibling . .

had prey.

- 33



RESULTS |

Description of Adults

The adult SWaihson's Hawks'intensitely observed in-1975 ahd'l97€'

ll dlsplayed color dlmorphlsm allow1ng me to recognlze 1nd1v1duals.
fThe sex of . the 1975 blrds was determlned after obserVLng copulatloh, thev
sex of the 1976 birds was.deterhined from behavior exhibited~at thednest.

. The female observed in 1975 was notlceably iarger than the male
as is typlcaliof Falconiformes. -She had a 11ght chestnut upper breast
patech while the remaihder;of her under51de~was buffy Whate, 1rregularly
‘spotted with chestnut. She was the same-hahk I banded-in.the fall of
1974. The male had a darker chestriut- upper ‘breast patch and a brllllant,
pure white lowef breast ahd belly.. |

Despiteuthe plumage differences of the male and female, I was
not always ahle to distinguish.between thebtWO; 'This'was due to my
initial lack ef’familiarity‘withethe birdsfand the distanee frOm.which
I ﬁadelmyvearly obserVatiéns. The problem Was-especially pr0nounCed
'tfdurlng the mld—mornlng to mld—afternoon hours due to‘the dlstortlng

' effect of the brlght sunshlne. -Ohce‘a bl;nd Wasrused,ﬁtheSerpreblems

- were.ellmlnated,-

The,Senoita'female_I observed through the.incdbationvphase;in
| 1976“was>the same female I observed ih:1975,’ This was easily confirmed .
by the presence of the Fish & Wildlife Service band and the orange plas-—

tic color band. Although the male was not banded, his markings were

' . | 34
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idepﬁicai'torthé markings~of this femaie's'mate in 1975 and I_feei,hé ‘
téé»wés the same haﬁk'I observed the year befOrei |

| The.sﬁlphur Spriﬁgs pair I obéerved'from the blind.displagéd a

size dimorphism but‘this was too slight to be a'uSeful:fieldfidentifica*
~ tion characteristic. However, their piﬁmagé patterns were'éoistrikingly
different that they could be ideﬁtified even at a distahce.  The male:'
was a typical Sﬁainscn;s with-abgfeyishébréwn uppérfﬁfeéétrﬁaﬁch,'Eﬁffylrf
1ower breést'and belly,irregulariy spotted with brown (seerEigure 10).
Cénversely,'the femalé wasiuﬁiqﬁéiy patterned. Most sﬁriking was the
' patch of white feéthérs on:the'back of her neck. LSévérél ErBWn'stréaks 
-rather thén the typicél Swainspn's'breést patch mafked hér upper breésﬁ.'
,The:restbqf hexipnderbelly'Was wﬁite,lunevenlf.spottediwith-bfown'(see .

' JFigure.llf;

© 'Courtship 'Behavior -

_-SWainsoh‘s Hawks arriveiih Ariéoha after most other paﬁtors are
well-advanced ih their neéting cycle.’ Théyrmust.build:a nest; raise
their yoﬁng, and allow time for the fiéaglings to-berﬁévskilied flyers
:aﬁd huntefs,bef§re mékiné tﬁe~:é£urn'migration tg Argenﬁina‘cérown.and 
’ Amadon; 19§é),ﬁ»This:d9e§ hét'aildw(egéugh'time-f§r an ékfendéd court=
'ship phasé.'
| | It is nét known whether SWainsﬁn’s HaWkS'Qair béfbre;”during; or
after=mi§f$ting.to their breeqiﬁg-grdundé;  Neét site attachment may
play an important.role in maintaiﬁing pairs, in that both indi&iduals of
i a pair ﬁay feturn to'their pre&idusly used nest'site and reuﬁite:'totherk

mechanisms most probably are involved, particularly in the case of hawks
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whiéh have 1ost-a breeding parfner ér have neverrhad‘oné._ Detailedr
observatiéns of whefe ahd'wheﬁ‘SWainson's Hawks perform courtship dié-

i pla§s ma§~help answér‘tﬁié guestion.

. RaptorS'enqagé iﬁ many'forms of,cQurtship aisplays;ﬁ (The terﬁ
cOurtéhip displéj is used in this paper #;.deécribebthe.béﬁaVior befpre:'f
',aslwell'és aftérvthe pair'bcnd has beén:ésfabliéhed;)b Ijnevetrébse#Vedr
‘a coﬁrtship diSpléy,in 1975, whereéS} iﬁ;1976‘I}observed'thrée;distinCt' o

forms.. | | |
One‘suéh'display involved what Brown a#d Amadon ?i968)-consider
 the most:basic:of‘thé ad?ertisémeﬁt:aisplays.l This occﬁifed auring the

'-seCOhdunesting attempt'of the'i976 Sonoita pair. Oﬁ'twéﬁsepafate
»occagions‘the male, pncé»pe;ched onrthe ﬁest'tfee aﬁdropce anthehérpundg

Vvocélizéd at iﬁﬁeraié, On heither'occasioﬁ.Aia:thé feﬁéle appear in :

Iaﬁswér to his qéilé; | s

Cburtship\feeding is a qommOnly pérfofmed cpurtShip display in.

; many,spegies and'wés observed once in this pair prior té;the~onset of
incubation. Thé malé, carryiné prey'iﬁ hisvtalons, flew to the gfound
and was édoﬁ joined by the femaie. . He pieSented the f§9d £o~her and
x{$h§uimmedia£ely.manﬁled Qﬁervité ,The;maie.reﬁained;ferpafpioximately

15 secpnds(‘ﬁﬁén fléwvtp the'nes§~  Tﬁ§:£émaie §id ﬁotneét £h§4prey at

N .6hg§; but¥ratﬁér aﬁe-parfsvof_it 6Vé£ £ﬁe follQWingrthreé hours.

The third courtsﬁip display i wifnessedbwas an enefgétic and. ath-

: letic,peffermanCe, labelgd by Brown and AmadonN(1968)'as an undulating

display. The malg,and femalé.were»éoafing over the nest site ﬁhen-the

malé suﬁdenl? dbvé straight down»t6wards £he gréuhd with his Qings

partially bent at the elbow. 'Prior*tO'réaching the ground, the male
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swerved up and flapped to gain height.r Soaring, he then performed.
séVeral shalloﬁ dips orvundulations followed-by a second rapid dive to
the érbund, iThis time.the male landed‘on the knoll ana was joined<by
the female shortlfbthereafter; Thé male fan’to the female and‘copulé*

" tion eﬁéued.‘b |

- Olendorff (1974é5 has also Witnessed:cdurtship flightgfhyv |
Swainson's'HaWks. He'meﬁtiOped'éne'courtshié flight.that.conﬁained»ﬁhe',r
'diﬁing élement whiéh I obéervéd¢ A hawk, which-he beliéVed.was’a.ﬁalé,
‘executed several dives bf'Vigqﬁously flapping in atcircﬁlar path. After B
coméletion:ofAthe léét di&e, the male landed'on the nest and the fémale

landed a little later, nearby. Copulation did not follow.

| Coéulatién

: I'obSefved nihé cdpuié£ioné;,tWOfini1975]and,seven‘insl9§6.‘-
qution*éccurxed on thé gfound or on the branch of a tree. -In all cases,
the male ihitiatethhe act, ih thét the:male always flewbﬁo the.feﬁéle.
on only:one:occasion did‘copui;tion.foilbﬁ a displéy.b This odcur;éa af-.%
ter the previously described £light display. I saw no othertovert'.
activities-Whicﬂ could be intgrpreted as“g‘display.; Subﬁle voé;}hcgmmu—_
‘ﬁiéatidﬁ méfjweli hévéfééne'undeteéﬁeé;.éhé i¥Wa§>§t‘?od;greatré qiétancéi
to hear most: vocalizations.

All'obéervéd ¢oéulatibns followea £hF same»generai-patterni As
the male approachea'the'female, shé~ben£ forward, head pointed.straight
out,'béck pafalléI;With_the supporting.pérch;'and winés partially spread.
The male alighted on the female's back, positioned his tail tqithe side

- of hers, curved it under to allow ¢loacal contact, and,lowerea his head
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onto her baék. ~ The act was'completed~in from 5-10 seconds and with one;_
‘egceptign, the-ﬁale fiew.frdm the.fémale'srback at this timé; ’Thé“oﬁe‘
eXCeptiqn consisted of the male Sliding,forWard oﬁe? the female's back:v
éﬁd head to the ground after copulatiqn was compléted,,

' Copulation occurréd atiall‘tiﬁés ofidayg"of'the‘ning gopulatiOns
obServed; fivé:wére'in the morning (suhrise'— iQ:OO), two werérin>the
ééterhoén th;OO —'é;005 and two-wefe-in the e?ening (2;00 - sunsét).~
‘Eight of ;he ﬁiné éopulaﬁions took’place.in.ﬁhe préhincubaiioﬁ pe:iod
and'one tobk:placejafter incubatidn had-begﬁne |

Immediately aftef'seven of .the nine observed coitions, the male

)
.

Qathefed hesting méterial and flew to the nest. ‘The pbét éééulafory
'responseAbyAthé pairjafter‘the other twg'observéd'copulatiqns cqnsisted K
‘-§f the folldwing'activiﬁies::_l) a.éecdnd ébpﬁlaf}on wifhin § minuté of
tﬁé firéﬁ; Tﬁé malertheh;flew'to thé~nestVCarrfing artﬁig, ;h@v2) bdth
male and femalg stayéd.on thé branqh for seﬁeral minutes%'thenjtook off“
'éﬁd,soared over therﬁest'éite. This occurred dpring tﬁeurenesting |

>attemptf

ﬁeSt Bu»ildi‘;i’_lgl_ -
: In1975, I,.idis'%sﬁf;é?ed._ ﬁhe’p;ir é»f;'sv}éin’soﬁ's Hawks aftei they
" had already‘initiatedines;iConst:ucﬁiQn;[ Dﬁ§‘to,hy drigiﬂai;laék_ofV
=familiatity Wiﬁh-thevpaif;-i was-notiéble ﬁb»assess their,reSpecfi§é
eéntributioﬁé:fo'nest building. It wés cléaf»thé.both'éexes>participatgd,
in nest 5ﬁi1qi#g becéuse»both birdsvsimulténeéusly arranged and/or

brought material to the nest on several occasions.



~ 39
On April 23, 1976, I first observeé avpair ef Swaihson's Hawks
soa:ingﬁoVer the 1975,Sonoita_nest;site. Five:days leter this pair was _
in the process of rebuildin§ an old nest‘ The nest being utilized wes o
' - the same nest the female had occupled in 1974 from Whlch one young
' fledged.' As -the nest was still in relatlvely good condltlon, the pair
had only to reinforce‘ita |
The flrst day T observed the palr, both contrlbuted to nest .
bulldlng,' As tlme‘progressed,_there:was ersteady.decl;ne-ln the female's
participationm_lThe maleVdeliveredhthesgreatestvproportion of nesting
material'te'theinest;ana stoedren or in the nest, head down,hpresumably"
arranging the matefial. | | |
Despite the female S decreaSLng éartlclpetlon, she. pregreSSLVely.
inc¢reased the amount of tlme she perched on or near the nest Broodlng _
hehavior was at its higheSt pointS‘on;May 8, 1976 when the femalejre—‘
 mained on the nearby kheli for fourhof'my;seven bbserVationhhours,fand"
May iO, 1976 when'shetpercheq on ef'near:the nest most of the morning.:
. Two deys.later incuhatioh had.begﬁn. |
After'the~first hesting attempt.failea;:the pair ihitiated,a reF"A"
nestihgheffOrt iﬁ early'Jﬁly;”'The;hewfloeatiOn Was.560 yaﬁds westvoff: H
"ltthe 1975 nest 51te, 16 feet hlgh ln a 20~ foot oak tree., Ilebserveaxthei
:ze,male carry>nest1ng materlal to the nest, or stand in the nest, but - I
- never observed the>femele pa;ticipate in-nest bgilding. When it became:
evident the femeie:wou1d~not,lay,eggs, I Walked out torexaﬁinelthe nest;
It was extremely>flimsy,_mede~up-of_only_several.stieks which together.t

did not create a solid platform.
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Early in the pre-incubation phase, the adults spent the greatest’

proportion of their time away from the nest site (see Figure 15).

350
300|
250
200|
. 150
‘100
751

Minutes:

50

25

o -0l ',“ - _ o . o  ' . (Eggs laid)
.Date: April 30 . May 2 4 6 8 10 12

'Figure 15. . Number of minutes spent at the nest 31te by the " 1976 pair
: in 420 mlnutes daily.

- The greatest surge of time devoted to mest building occurred
April 30 and May 2. The remaining observation days the~adults decreased -
‘the amount of timé spent on nest-related activities. The rise seen on

May 8 and lQ'largelyA;epresents‘the‘femalefs inéreased«broedy behaviOr.

iheubetion
leflcultles in 1dent1fy1n§ the male and.the female contlhued
into the 1ncubatlon phase of 1975. As a result, I . was not able to de--
termine Precise ratios-of male,to female 1ncubetlon boutsaf Nevertheless,
>0f’all*thehpositive~iaentifications,-the female:perfo:med aegreaher pro-=

portion of the incubating duties.
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‘Incubation shifts often followed the dellvery of avprey item by
the male. The female took the prey and flew from the nest, at which
‘time the.nale lncubated."On other occa81ons the male arr;ved at the,nest'
with an object in his.talens.butgthe'female'remained in place,‘ I couid
'not determlne 1f the object was a prey item or: nestlng materlal
| In 1976, I gathered accurate data on 1ncubatlon bouts. -Thevdata'v
used'to.determlnevmale~and female 1ncnbat10n ee551ons 1ncluded all the
dietﬁrbanceiftee obsetvatioanays‘and the'first;day i visited—the neeta"'
Irregular.behavior wasﬁnoted oniobservationfdays subsequentvtovmy first .
vieit'to the nest andeill,be discussed separately. |
Flgure 16 represents the percent of observatlons the male and fe~-
male-performed 1ncubat1on»dut1es. .Flgure 16 clearly demonstrates the B
gteater’proportion‘of"time'the;femalezdevotes tovtheee duties.  The -
incubation boutsppe;formed by the‘male :anged from three to 677ninﬁtes
.and'averaged 21f7hminutes,'whereas the female's bouts’ranged from.thtee
to 396‘minutesIand.averaged'l44;4 minntes;
As‘in'l975, incubationdshifts were'predominantly associated with:

prey’eXchanges. Most often the female saw the male approachlng and flew

. to a prey exchange locatlon away from the nest. Once'I obServed the'malefp

'-fly 1nto the nestlng area, at whlch tlme the female flew off the nest, _;ir
-The male then performed three-shallow dlps or -undulatlons",_after-whlch
the pair;landed behind the'knollfand.out of my view. I do:not know if a .
prey exchange or'perhaps arcopulatiOn'occutred, but Shortly thereaften,
the male flew to_the_nest'to incubate.' Prej-exchanges did,tahe place at
the nest,-but Were'lees frequent; After an exchange, the maieJSettled

'on~thé eggs..
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.incubation shifts dia occur without the exchange'of prey.. On’
these occasions the’female flew from the-nest andnthe‘male‘immediately
_ertived’toiinoubatee' Thevfemale soated over or.away.frOm the nest site,
ihﬁt“herlabsenCes WEte.gehereiiy too-Short:EOrhhunting'and most probabiy
represented a perlod of exerc1se,:f' |

' The rellev1ng of the malevby the female dlffered in that the male~n
most frequently stayed on the nest untll the female arrlved on & branch
next~to the nest. The.male then arose.and flew away. Only once dld I
‘_ohserVefthe female tettfnbto;the,nest.With—nesting-material.

Several tihes the female left the nest without being telieved'hy
'the-male. These absehoes were very short; ranginq,fromh2r15'minutes;vv
The female sometimes soared over the nest site or flew to a nearby knoll
"and performedrcomfort behavmors before returnlng tollncubate.‘3
'_Durlng the female-s.;ncubatlon bouts:the greateStrperCentage of”
" the melefs time was spent.away.fron thetnestlsitem I assuﬁe these
.:periods were’iargely devoted.to hunting.-tThe;male occasionallyespent}
3time,near the neést, perchea‘On a nearby mesquite-tree’or more frequently

. on the'knoll}i The'msle»often performedlcomfort;behaviorsg«particuiarly

; vfpreenlng, durlng these perlods.A

I always noted Whlch adult was lncubatlng when I artlved at sun~':-
Atisezortleft at,sunset.v W;thout.ehceotlonffthe female was on_theAnestp
| 1eadin§’to the;probehle conqlusion;that oniywthehfemalehincubates thtough-
., Qﬁt thevnighté- |
| Although theifemaie»was predominantly:responsible,foriincubetionf
the male's motivetionﬁwas greeter'then,histactual:performance_denotesa

During the undisturbed observation days, I saw the male make up to thres
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iattemptS'to relieve-the female7 Thefmale alighted”next to the nest hut ‘
after the femaie'remained firmiy in:place, he left;j The male's mbtiva—
,ﬁiénvtb ineﬁbatelﬁas eiearli shown'when I beganrnest.visits.. Initially
theifemale'weariif:retufnedftO'the nesthaftet my visit but she became
incieasingly_mdre’distnrbedlwhich resulted in hetrétaying aWay frOm'the.
,neet erilQnget periquwef time. On:thesevoccasiens the male toek ovér
inhubatibn'resp0nsibilities}'onee staying for 206-minutes before beiné
relieved?

The 1976t5ulphnx Springstneét was-net‘intensivelyhobserVed
dnring'the'incuhation‘phase. I'did} hoWever,-ekanine the;nest:en three
oeeasions during incnbation; tWicerthe female ﬁaS'bn the nest and once
_the'male Was on.the nest{b | | |

;“It‘is inpbrtant in'an& field'study:tohminimize disturbances.so-
_that"observatione do not intetfere with the!aninale'beinétobsetVed.‘ It
is not always knewn ahead efitime what amotnt of diéturhance an,animal'
will toierate. The Senoita.pair I obeerVed.appeared te be-very.tolerant
of'human:disturhancesffas'iliustrated by»their remaining withinv300>Yards
‘dnring.the construction‘of the blind.’.The;blind'was eredted after the

estllngs had already hatched and were‘apptox1mately a week old.r Ap—
parently the attachment of the adults to the young was strong enough at.
this etage that_the dlsturbance did not cause abandqnment. However, the
diStﬁrbance eausea byjchecking:the_nestfdnring the-;ast week of incuba~-
tion in 1976 wasAnot“tolerateé and led.to ahandonment of the=eggs.
During»thie Stage, the’attachnent byvthefadnlts to the~nest.andhcontents
may be l.ess.streng° In addition, the eggé-are‘leSSyabie'to~Survive ;ong

periods-df adult absence than_the'neStlings, Data collection for the
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”pﬁoductivity‘study.demanded éeriédic nést examinations. The diéturbance
wcéused by these.éétivities was tolerated in seven cases. .Three‘neéts g
-'wéré abanaonéd during ﬁhe,iQCubafioﬁbstagegéna'thé'aisturﬁance éaused

-iby_my trips.ﬁo;thekneSt méy havé been a factér.

The-féSults”from}thelsonoita neét<abaﬁdonment.indicate that the

1incuba£ion ph;se‘ié a:seﬁsitiVe~£ime-during'the neSting périod éf.r'

SWainéon?s*ﬁawks§'>ﬁisﬁurbanéeéfShopld,be képt'té apnabsolﬁte minimum to

S

reduce.the incidence of nest failures. "

"BehgyiOr,of,thé Adults.a~Nestligg,Phase‘ f
~ The behavioral observations made from the:blind;béganVapproxi—7

‘»mately ten days after the young hatched in 1975 and in 1976.

élin&'Entry’and-Deéartﬁ#é

| My ehtry intb~the Sonoita blind. was clea;ly;visibié to the:haWks~
' sinceQI had to crbss'300 vards of bpénfgrasslandw If an aault.wasgon’r7
~the nést it either flew to anothef treé, fléﬁlout of the nesting‘sitef
or-soéred éb@ve me emittiﬂg theldefenséAscrgam.- After I entered;the
:blind}AlS-GO.minutes elapsed'befbre-thé adul#‘returﬁed télthe,néSt. 
' WhenvI left’the'b;ina;Ithé:adults thén.soarédlabove.me;and;"esqorﬁed"
“me ﬁo:the’ca#g‘ L | | |
| A%an£e gb-ya£a?paé§é;é téftﬁé.éﬁiﬁﬁur-ééfiﬁgsfbliﬁatwas ﬁé?éAhiaaéﬁ
_jbutpﬁbt,enOugh té-cbncgalfmy enfranées. If.§£§5ent; the~a§u1t7f1éw from
,theinest‘wﬁen I pérkéd”myfcar or soon after I started towards the blind.
._Deparﬁu}e frequently résuLted in the same “escort" behavibrfseén~in:thé :
1975 pair.’fInAneither year>did{an adulﬁ attémpt‘to swoép,at or attack

Tme.
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Non—Feeding>Behavibr :

Care_of the nestlingé was;the responsibiliff:of the female
SWainson's‘Hawk but thévbehaVior of the two female§ differed.- In‘the
firétrhalf of the néstiingfphase,:the'l975“fema1evspént‘COnéidefably
")more’time'percﬁed on #he.neét‘than.the 1976 feﬁale. ‘She shaded.the

' young, performed cémfdrt behavibré‘br simply'stood;‘sﬁé Wéé not.dbserVea

‘layihg or §ittiﬁ§>oncé:the yéung'hatdhed. :In'contréét; tﬁé-l976 femalevt :

genefallyvieft within315—20 minutes afte; feedinguthé'yoﬁnégb

o Tiie different b‘ehé.viqrs exhibited by the -fémél;es ..m'ay be a J.:'e_sult»v
of two faCtors.~:The Sonoita;femaie was more habituatéd.£d ﬁy p?éséncer;
beéause I observed her'throughoﬁt'the courtship apd_the incpbation.

V periodsjwﬁereas mybfirst observatidns.of'the Sﬁiéhurisﬁrings femaierweré
from the blind,.jfhezsééoﬁdﬁfaétof_is.thé'habita#;tthe_Sanita neStiné
sité»had far fewér peréhing trees nearbthe nest than the Sglphur.springs

 nes£i¥1§.si£e° fhe mahyr?ucca;and ﬁeéquité treeé allowed #h§7l976 femaié_
to perch_near the_nest-rathef,than on it. On §e§era1 6ccasions-I pb—
servéd the 1976 fémale'perched‘near the nest; énd.her-rapid'appearanCe-f
at the arriVal‘éf-thé maleAwith prey’furtherrle§d$~mérto beiieVeishe

Arwasfperchea.neapby-wheﬁ ; Qid notiébséyyg.herf |

’ | 'Shéding?g;My obse;vation$ Begén.afferzﬁhe Y§ﬁﬁg We#é tqé large>‘

'i-toAﬁfpéa; Tﬁeﬂféuhg;étilljneeded'fs-be'éhadedifiomifﬁé,eleﬁeﬁté énd
_thiS‘was done byithg'female;. When shading, thélfemalereithgr stood and

#liéﬁed thé yoﬁng to ﬁb&e under'her‘belly, or'prdvided.more sheltér by

. spreading her wings and fanning her tail (see-Figure-iO)e
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Shading generally occurred on hot, cloudless days. On Julyr9, |
.1976, my. flrst observatlon day at the Sulphur Sprlngs ‘nest, the female
dld'not shade the ‘young desplte the fact-that 1t was lO4 F*and cloudless,_
The young were pantlng rapldly and obv10usly hot, and I belleve her ab—
rrsence was due to my presence in the- bllnd._
| I once observed the-young*move'under-the 1976 male's belly. VThe'
:malevlooked about for;several.seconds thenlfleW»aWayrhhThis wasjnot ree-
garded as a case or‘shadlng behavlor bydthe male in that the‘male made .
no attempt to.spread hlS'w;ngseor tarl or:even stavarth the-joung. The:,,;f
7'nestlings_initiated}the behavlor-and theﬁact indicates their nptivation'
to shade.p | |

I never observed'the:females sheltering.the young fron rainav
fThlS ‘was because I-aluays left the. bllnd.prlor *o heavy ralnfalls in
order to l) not- leave in- the mlddle of a. downpour and, 1f an. adult was
present, cause 1t-to,leave:andf2) to protect ‘myself and'my eguipment -
fromfrain'andglightning.-,I:did.continue~observations.during:light
drizzles during which theradults’did.not return to shelter the foung.

The~ 1976 female contlnued to shade the young long into the

xnestling perlod.: After one young fledged, the other young was Stlll

z;fshaded by the femalearvOnce agaln,»these~observatronsvprobably do not';{
represent the female s-motlvatlon to shade but rather reflect the

.nestl;ng’s_motlvatlon .to-sfeekshad,e7

Comfort BehaviorsfjfThe'Sonoita female performed allvcomfort'bee
haviors while perched on the nest. Preening was the most frequently
obseﬁﬁed_coﬁfort behaﬁior,fsAll comfort>behaviors were enacted while-

 standing. In comparison, the Sulphur Springs female performed few
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:oomfort.behaviors while perohed on;the:nest. I‘hoted an~inoreasevin the
performance of comfort»behaviorS'When she perched aWay'from the.nest. I
‘never oBServed‘eithereof the'female's'preen the'yotmg°
The males never enoagea in comfort behaviorsthenronnorinearfthe,
nest. - Such'behavior'Was, however, observed:wheh'the'males:wererperched
g away‘froﬁ‘the'ﬁest; ' ‘ega" .efr‘ .

fNest.Maintehance. Many authors (Snyder, 1974. Brown and Amadon,'

"1968) have noted that raptors brlng nestlng materlal,Aespec1ally greenery,lv
~t° the nest after,the.young have hatohed, I observed both females bring |
»hestiné ﬁaterial to the nestwat thisutime.-.Thelmales7:wh0'proviaed thef'
'greaterrpercentage of nestlng materlal durlng-the nest—bulldlng phase, .
never~brought—any durlng'the nestling perlod‘ The 1975 female brought s
Loa mesqalte tw1g with. -léaves and later a bare.stlck e the nest. ‘The iy
'11976.female was observed pullrng twigs from a nearby meséulte t¥ee but .
:she_heverxbrought»them to*the neSt.C This. occurred early;in«mv obserVaf
tiohs_and‘could represent»displacement behavior resultingAfrom_her‘

: cOnfiictihg‘desire to:g04to thelnest and'stay'away from the neStrdue‘to
:my_éresencemin—theﬂblind..,The female did;'howeVer, brihg.in part of ai'

‘dried pieCe~of.tumbleweedzwhich:she*arranged“ih-theAnest cup-.

lﬁfeedihérBehavror

B -.1FirstpPhasef:tﬁith~re3peotfto.thehfoodepresentihg,behavior of:the:
adults;-thejhestiiné,periodicanrbe,diVided;into:tWO phases. Theudivision
't'involvesothe éeriodfbefOre‘ahd’the‘period after the femalevactively ref
turns to hunting; In'197S there,was a greater distinction between these

" two phases. This was probably duerto-the:obserVability‘of the £wo
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'fémalééal Béeause_the_l976 fémale was Seldom'perched on the nest},I was
1n¢£ conéisﬁently ablefto determiﬁe if she was perchéd ﬁeafby or was
'éQaY1huntingf : |

‘-'in~£h? fip§t phas§1 theiroleshéf the sexes=ére distingt;~ The
ﬁalé ﬁﬁﬁﬁs.éﬁd pro%idesAp;ey f§r‘the femalé'and?youﬂg;' The feeding of -
'vthe.ycuhg;was the_exglgéi&e-role éf théffemalg;

j'Préy excharnges bétweenf#ﬁeisoncita:pair pféagminantly océurred
étfthe.gest,: The ﬁalé'fléw-to-the nest, perched;ﬁﬁfan-adﬁacenﬁ branch,b
,presen?édgﬁhé,prey in his.bii;‘o£ztaions to thg;begginq fémale,ror droé--~
"~ ped it'intovfhe nest; at which time, tﬁé female»thenrretrieved the prey-
On two-QccaSiqns, the malé dropped the prey to the ground and neither -
,vrgébvéréd it.. Exchanges were.generally swift and smooth although I onqei
‘6bSer§ed‘a.tﬁg—of-War; F&fban’unknéwhfreasonVthejﬁai§ was.hesiténﬁ.to;
éiﬁe.up:hié prey but’finally didsso.-Af qnly,observéd one érey gxcﬁange,
rawéfAfrom theinest.? The male landed on~the_gr§und5156~yards from the

nest and~called-torhis~maté.? The female flew to him, reqeiVed a full-

grown White-winged Dove (Zenaida asiatica) and-returned to ‘the nest.

The 1976 male«did.deliver prey?to"the1nest.7 Frequentl&,,howevér,

. his;approaCh;waswdetécted;byEthé“femalé#<begging;.sheithengflew=tolhim{gi.”~5v

' ;Eook‘tﬁé‘pray, and ;¢ﬁurnést§ tEéf¥oqﬁg.

S - Both;femaiéé:émiﬁﬁéa~theybeg§i59iéall~Qﬁen fheirbmaté came into

view?iwhether~arinég’he-ﬁad,pfgy; ,If,ﬁhe;e was a prey exghange"at.the:

nést}'the~female coﬁtinued:té beg until ‘she took thé'prey-fromrﬁhe male.
'Aftéf the female had possess;on_éf*the érey,fShe emitted the dismiséal_

-cal; until~hér-maﬁe-lef£. The fémalerpeVerlfed‘the"young:priqr to thg:

male's departure.
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.tThe»first day*i>ohserued the Sonoita nest, the feeding of theb
nestlinos differed frOm alleéubseQuent feedings; -The difference involvedf
the'orientation of<thevfemale‘s'head. 'Durino the first day's feedings_
thevfenaiehtore a morsel ofrmeat and direeted'her biii‘towards One”of
‘the tWo nestlihgs; ElllS (1973) and Nelson (1970) have described feedlng
bouts during the flrst ‘one to two weeks of the. nestllngs life and gave a
‘551mllar adcount;_ When the nestllngs were physically unable to dlrectv
- thelr blllS to take morsels from the adult,,the parent ‘oriénted lts head
towards theineetling;T In allfsubsequent feedings at‘the'éonoita nest
and ali‘but'oneyfeeding at the éulphuryspringsfnest,-the«adult.did‘not4
.orient its headadireotly towards.onevof'thelnestlings; These feedingsh;
were charaoterizedhby the adult tearing,aumoreel, lrfting itslhead, and.
the moreiaggreSSiVe nestlinghreaching’toWardStthe bill’and taking the
moreel;: The one exceptlon occurred when the Sulphur Sprlngs ‘female at--=
,tempted to feed a splny llzard to the nestllngs. As neither nestl;ng :
took the-offered meat,when the female ralsed.her'heaa;-shejleaned foruard
-and pointed her bill'towa_rds.-a-.nes,tl.:i.n'g'° ‘The nestlings cohtinued to re-
jeot thefoffered meat and thus the‘female coneumed it“herself;
:"The. fi‘re't two-' fe:edings I observé_d at thé .Sulph-u'r:_springs ‘nest
,‘were not normal in that the behav10r pattern present=morsel=blll was not.
 completed. The female tore the prey, partlally ralsed her head, and be-
foreta nestl;ng,could.grab the morsel,. SwallOWEd~lt. _Eurthermore, some”
of'the,pieces-torn were too iargeffor the‘nestlings to swallo'w° _As.
fstated»previous1y, the female was. clearly nervous the.firetwtwo observa=

tion days and I believe the_inoomplete behaviox pattern_wae due to'this,
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Both females éonsumed pafts of the prey when feeding the young.
They atersome éf the “good"fpieées‘sucﬁlas breast meat, especially after
the nestlings were satiated, énd'éﬁe’the’difficult';o digeét pé:ts sucﬁ -
as legs, heads, taiis ‘and fur. | | |

sgcond Phase. The  transition from the first to~sécondnphasé in

- 19751occdrred dufing the'six—day'spaéAwheh the blind fell and wéé‘rebuilt.
Oanﬁne 30; the female still spent tﬁékéfeatest percéntagérof he? timé on
the‘nestfand,had tHe-e#glusiVe;resPéﬁSibilify of fgedinéithe néstiings.,_
'OnVJulf 6,rthe next observatibn'day; thevfemale'spent'tﬁe majorit§ of
her‘time off the nest;\eitherrpérchéd on‘neigﬁboringrtrees 6r not ob-
) servable,apd presumably hunting.'vThé‘role‘of_the-male.chénged in that
he.Was.now}alloﬁgd én the neét to present prey to the ﬁes;liﬁgsb_.lf the
:-'femalé,was;inithe.vicinity whén the.@éle~d¢liveréﬁ_pre§,_shejéccésionally
emitted begginq‘calls; but aid not iﬁferfer; with the égéhahge;7'0n July |
8 thé tworadults;:each withfalprey iﬁem;'arriVed.bn the‘ﬁest at the same
’tiﬁe; No agonistic behavior was displayed,}rather both.pérents.presented
; their piey and,départedi> | | |

" Prey prééentations between the maleiand‘the-néstlipés«wére similar
tqrpieyiQXChanges.be%wééh tﬁé @ale'a§d:£he'femalg5;—ﬁrgyﬁﬁasfpréSented in
o tﬁé;maléfé biii@q%»taiéﬁé offakcppédfin”the{nestr aﬁd wés_nct specifiéaily ' ?2
difectéﬁ ﬁoﬁards dﬂg 6rfthé,other~ne§tling;:.The male éfteh delivered fﬁe.
~pfey thaﬁ'héd ﬁhé head missiné; Oncéfi-observea the male gdnsﬁmeﬂpart'of‘
a lizard:while perched next to the'n¢§to The.nestlings begged continuously
unéil'the male finally presenﬁéd theliémainder té_them. |

I never observed the male tear prey. for the young; This-may have

been due to the male's irexperience at tearing prey. for the nestlings or
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may have resulted from his-delivering.prey smallrenough'for thernestlinés
to 5wallow.whole° 

The:female delivered small: prey such as lizards,_snakes and small

rodents to.the ybung.v She did -not attempt'tO'tearrthis3tYpe of prey.

She did, howevet, continug to tear large or ‘cumbersome. prey such as an

immature'méadowlark and a young'cottontailw I do not know if the female

caught a11 thé'prey she delivered to the nest. Unébservédvprey exchanges

from the male to the female could have occurred away from the nest.

As'statéd‘earlier, the,transitién'froﬁ phésé»dne t§ pha§¢ two in
l976‘was.lessvobvious;_'BetWeeﬁ Julf.9 and July l9-(and p:esumably since
thé nestlings had hatched);the'female aloneifed ﬁhe youhg° On July 19
and,tﬁereafter, I 6bser§éd.thgimaie-preseﬁt preyjfo ?he-néétlings.» Un~.
liké{thefsénéiﬁa,méle,-the Su}éhur Springs méle wasinot;éiways ailowed
to pass pféy ﬁo ﬁhé'yéuhég' Mahy»timés-the féma1e sééa‘ué;the é#éhanqéar

by screaming frbm a distant pgrgh'so that.the male left directly aftex

‘presenting the prey to the young. On other ocQaSions‘the femaléAfléw to

@

the.yOung’to copSume.' He.remOVed the viscera, dropping‘péit ofithem

the nést.andigrabbed'thevprey from the male. in order to feed the young:

herself. I do not know;if these incidents only represent ‘occasions when

- théﬁfemaléfwas‘in‘the5VicinitYr~ornif“sheQWQs in-the vicinity at other

. times but more tolerant of the male's presence at the nest.

'I»QbserVed the Sulphuf'Springs3malé tear and present.m¢fselé ﬁo
the nestlings on.thre§.0céasidns,"On_July.zs; thelmale brotught a toad to

the nest which he proceeded to tear into appropriate sized morsels for -

into the hest and eating the remainder. Three minutes into the feeding
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session, the'female arriVed at the nest; crou&hed and screamed. - The male
left immediéte;y and‘thé'femalegéontinﬁed to feed. _

o .f'Thelfemaining'twb obée#&ationSVWere both méaeron Auguét 4ﬁ' At;
4 ;6:05*a;m,rthé maie brought,partzof‘én;unideﬁtifiedqpréy ifém,té'the nest;
He'téré and presenﬁéd one mbréel_to a neStliﬁg,-then suddenly flew awayL
At 6:25 a.m. the ﬁéle reﬁﬁrned'With a’téad,'“He tore pieééé'for the bég—f‘.
ging yoﬁng bﬁt bnly raised his hgad:sevéral inches;_encuﬁbering;mérselzf
rrtranéfexa After approkimatelyAhalf‘the £oadihad been'fea;vthé male left. -

*.Tﬁevbehavior of the‘fem;ie varied dﬁring the second phase. . Some=

times she tore prey.for ﬁhe nesﬁlingslwhile’other times shé'simp;f
preééﬁted the prey.wﬁole; The.differénce WAé'not dépendént on éhe préf'
size sihce=;he,feﬁa1e did,notlalways:tear,lafge préz_items} Nor_was hér»»
.mbtiGAtion‘tQ teaf regu1éted 52-ﬁhé'ﬂéstlinés"ability-ﬁbfhandle,laréeﬁ
Jp;éY?;éincéfShegté?é.pfey for tﬁém’éﬁ'vérious“stageslthrbﬁéhoﬁt.the
nestling-'period°

| .. The female's mbtiﬁation‘to:éctually:present préyrto thé nestlings
Waé,chasionally Very’strong. iOncé I'6bse;véd th§ male present a lizérd[,'
to a nesﬁling_aftér whiéhrthe"femélefarrived'and sdreamedfuntil_the3male
'f;%éftfff?he_fgmale'pﬁén ma@e;an gﬁsﬁc¢éssfﬁl,gttémptjtortékeitheilizara -
':frqm“ghe.maﬁﬁling.ydugg;; Asfl-ﬁaa‘ﬁevér Sgeﬁxfhéffgmale'sééal,preyvffom'
itheiféﬁhg‘ihxérdéf*to'éohsﬁmériégviLEéiié€é>;héitried‘ﬁakiﬁé thé;préf755'
v;'és t@-feed'thé-nestlings.herself! | |

Feeding Behavior after-Flédging”;

In 1975, a sitﬁation developed in which the male fed both the

'fledgiing and the female. If the.malg arrived in the nesting area and -
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the‘female fleW'to him,. he'éresented her.the prey even thongh the
fledgling ras begging._ | |

| I.neverjeaW'the-female feed‘the young~oncevit had‘fledged al-.

though‘I'did obeerve'an-accidentaliprey exohange»between,the two;o The .
female, carrying prey,jlanded on a tree and was joined by_the fledglinéf
: Thelionngfapproached her‘parent and.in the'ensuing scuffle, thoh,I wae-.
unable to aee; the prey dropped to the ground.v The fledgllng flew to-;:
the ground, retrleved the prey, and mantled to prevent the female from .
»taklng it. - | . |

No agonlstlc behav1orAwas seen during prey exchanges between the.
male and the fledgling. Exchanges_were‘generally made away- from the nest‘
Sonetimee.theﬁmale.flerldireotlf tO‘the'yOung and other times theAYOung.
flew to the ;maié_:’:_' B |

1In 1976;hI neVer ohserved aﬂprey_exchange after the youné fledged.;
Visibilitilwaé restricted dne‘to the vegetatiOn'and althouqh I attenpted
to follow the haWKs bf'car the,adultS'were often wary of my presence and'
fleW'away;V Howé?er;HSeVeralﬂtimes'I‘did see the,male:withrprey’and onoev
_observed the*fenale‘take histprey and fly in. the direction.of the :
_fledgllngs.~-I.do not.hnow if a prey'exchange>foilowed;-'Oanugust722;h.:'
iI saw the adults‘soar 1nto the nestlng area and the young fly from thelr
gperchee towards them;f The fledgllngs gave the begglng call whlch probably:
vlndlcates they were Stlll belng fed by the adults.

In 1975, I found a fledgllng that had been shot in the wrng and
'_wasﬁunable.to'fly; .While-picking.np‘and tahinQ the fledgling away; i wash

attacked five times by an adult. As the fledgling's wound was at least
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"two days old, the fledgllng was not- emaclated, and the ‘adult was defendlng :
-fthls offsprlng,, I’can only assume the»adult was feeding thlS fledglinq

,'yas.wellg-'

Behav1or Development of the- You4g=—i
- Nestllng Phase '

.Déscriétlon ofaiounélc
» EIn l975,'the‘femaleréWaiusonlstawk.layedAthree eggs.. When-IA
'examlned the nest on June 13 all three young had hatched, but when I
‘ began observatlons from the bllnd, only two young were Stlll alive.
| I found the . Sulphur Sprlngs nest. on May 24 contalnlng two eggs°
k-I rechecked it June 17 and agaln July 2 at Wthh time the eggs had
,lhatchede»
Tfhe,ditferential»feather growthhand.size oftthe-two'hestlihgs‘
"indicatedlthat they’were dlffetentyages; ARaptots ate repotted_(Brown and.
Amadon, l968) tO-lay>theirreggs at:intervals of-two'to thtee-days and the-
'eggs;generallylhatch;atgsimilat intervalst I believe tWoito‘threeldaysc
probably separated the hatchlngs of the nestllngs at ‘both - nests.__

That the older nestllng in. 1975 was a female was suggested by her
‘ ~51ze after fledglng;: As a fledgllng, she was larQEr‘than"the adult male -
»_andicloser_to_the size of-the adult'female. The sex of her Slbllng was
uhdetermined;vrThe older nestllng in 1976 was a female, the younger.
nestling a_ﬁaleg» Thisrwas:evident from.the'larger overall;size‘as.Well-_
as the‘greatet siZe‘of the‘legs’and talons of the older nestling,“which

remained true even after fledging.
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VNoneFeeding BehaVior"'
Data for nonffeedihé behavior‘Will be based on observations of
the-l976/nestlln§s unlessvetherwise stated= 'The>l975-nestllhgs are
_ referred to_as‘the-female.nestling ahd*thé‘younger~nestlingq_'The,femalel :
nestllng in 1976 was deSLgnated as #2, the male nestling was #3. |

Sleep and Rest. Sleep was of decllnlng 1mportance as I began

.the.ehservatlons. Nelson (1970), who studled Peregrlne young From the
flrst day of hatchlng, states that sleep occupled “the greatest percentage
of the nestllngs actlvltles for~the first two weeks Of—llfe.v
Figures l7eand lS,show sleep;and‘rest to:00cupy'lessﬂthangten

percentfbf,the,nestlings',time after.July 15. Since the_two-categcries‘
are. somewhat arbltrary thelr comblnatlon may prov1de a more clear plcture
of the nestllngsE act1v1t1es°e ‘

| 'Wheh yogngy'the'nestlings almbst'invariably slept nert to'each
:othern | | | N

Lay, s;‘u’:‘, Stand. In the'vfirst- half of‘the'hes’tlings;' ‘life, lay ~

was‘the most 1mportant of the three behav1or patterns._ It remainslmore,
1mportant than 51t except dlrectly prior to the fledglng of #3. .The-
‘nestllngs generally assumed lay ln the early mornlng and late afternoonoh.
.LaY_’,-S°°n, disappeared as a behavior '»'Pa‘?liex‘ n performed auring feeding bouts.
.In.contrast,jlag wasfa'sigh;ef satiation which.disassociated;the.nestling
fromJthe'feedihg-sessionn N |
Sit . .was most'ofteh’performed duringffeediﬁg bouts the=first.halfk

of the. nestling phase_withpstand.gaihlng inbimportance as ithwas per;
fected. .fhe stand behaviorzpattern allowed,greater.mobility'whichfwas~

E advantageous_inhquickly grabbing - offered. food.
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, One—leg-étand'Waé first performed bfz#z.on July;ls-andrthen.not
aéaiﬁvuntil Jﬁly é7. It was first observed‘éerformed'by #é on JulyVBl.-Q
Qﬁe—leg—éﬁand did nof océupy-a~sigﬁificant portion of éither'of;the
‘nestlings"time.v (See'Figures 1° énd'zo for?lay, sit, and stand data.)
After»the:?oﬁng fiédgea, I séw #3‘lay¥on.the'b?anCh'6f«é tree.

. The.l975ffledg1ing was often seen to perform lay on the grouhd;’

'LocomoﬁiVe Behaviors .
| The firét»ioéoﬁotivé-behavior~pattérﬁ fhéznestiihgs afe-ablefto S
perform is crawl, in which the nestling lays and pushes forward fv»%ith,itg' :
legs and;wings tEllis, 1973) . 'Créwl-wés ne&érASeen perférmed by either
set.ofrneétlingsf ' |
Esr the fifst two,OESe£Va#i§n days,‘thé.iny iéébmotiQé;behéfiof {~'
-éaﬁterh‘seen,was,waddle} ;Afterwardé, as the;youngfbeéame moreﬁéoérdi* |
nated,:walk was séén and daily gained in*imp@ttande;g N§#ertﬁelé$s; even i 
»when.the'joung were fullygéapable oﬁ.cobrdinated'walk they coﬁtiﬁuéd to
;perférm,Qaddle, :The l976£female neétiing'was_obsgrved to wad@lé,theAday B
pfioftté'héf-flédging;».. | | | ‘
- . Run is -nét an J',mpoi_rta_ni";i- l:oéoﬁto_tivé _be;havio_r ;paﬁ;é;:n-'fof: the o
i’ﬁééﬁii#§§?j.fﬁééﬁé?ﬁfig}gﬁail’andiﬁ#éiefsrééngﬁééSQﬁﬁé1ﬁééfﬁiﬁ§é§,éﬁ'
o ;un.a»After-lgaving the’neSt; run was Qféen,perfofmed by the 1975‘
| fledgling. |
| | Midwaygthrgugh the.nestling;phase‘hép»aPPEarédy pr.was.per—
'formed;iﬁ(é stati¢naty positiOn_or;was used'té,tranéqui the nestling
éc;oés the;nesﬁ":It was.accémpaniéd byuspféaa Wingslto~insure-b%lanCe,-uA

.Flap, which emerged at the same géneral.time,fWas often, but_not-always,
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.seen.in association with hopr,vFlappingvbouts Werelinitially short but
- increased in,lenéth and tempo as'the nestlings'matured;l As flap‘was per=
‘formed with grow1ng coordlnatlon, the nestlings utlllzed a branch stump ;C
adjacent to thelr;nest,v Hopplng onto and grlpplng the branch with thelr o
7vta1ons,‘the.young flapped v1gorously. Such exercise closely samulated~i
flight but enabled “the young to av01d premature fllght by malntalnlng a V
- firm hold on a substrate. ‘

Seven t0'ten dayswprior.tovfledginér,bhe nestlings beéan to hop~1:
onto_nearby branches. The'falconryytermrfBranchersﬁ_waSzderlyedAfrom::
nthis activity;. Thefyoung.first yenturedronto3thewbranoheslolosest'to the
. hest. Extendlng thelr rangeAas the ‘days - progressed, the nestllngs stayed
away from the nest»for-up to an hourc As they hopped from branch to
,branch, the nestllngs frequently needed to flap g0 as to malntaln balanceal
Such experlence certalnly served to develop thelr coordlnatlon and ma-
neuverablllty w1th1n trees.. A | |

'The nestlings~sometimes hopped fr0m~anyupper'branch-to a lower
branch whlle other times they gllded.- Gllde lS not true fllght, but 1s‘

the dlrect forerunner._ The flrst fllght of" the 1975 fledgllng whlch I

,;observed was probably“not her flrst fllght. On July 26, the young looked Lo

Tat the adult female perched on a mesqulte tree lOO yards east of the nest, :f -

’emltted the beg call and flew to her w1th strong, unfalterlng w1ng beats,u
: Fllght was seen every day thereafter.-:: | |
‘Theifirst'flight T observed,ofithe~l976;nestllnqs was'quiteydifn
ferent; Aoanugustj4; a windy day, the young.were vigorously_flapping.and"
hoppinqyin the nest. Quite suddenly'theifemale'nestlingrwas lifted,off

the nest by a combinaticon of her flapplngvandﬁthe wind,‘and reﬁained'
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flappfng.two feet abote the;nest for seVeral seconds. Mlnutes later the
male nestling was sustained above the nest by.the same comblnatlon of
Vflapping and : the wind;; Two days- later the female was. flylng, and after
another two days the male was out of the nest“and flylngo‘

VLcoh BehaViors

.Dlrected-look is the most ba51c ‘of the four look behav1ors and
is the ‘most frequently performed behav1or pattern exhlblted by the
nestllngs.. Flgures l7 and 18 1llustrate the amount of tlme devoted torr
'thie_behav;Or,patterne \Astthe'young becometmorevawareaof,thelf sure}'
roﬁndfncs;lthey epeha an ihcfeasing portion of~their tlme otserting them;
' Developmentsof'keenfeyesight and éuickaaetection.of}ﬁovfngﬂobjects iS»i
. very,fmpoftantvfor~an animal which“iS'so_dependent on its eyes for"Sur—vv
| Vivéi; . , v o B v , _ :

Head bob, 1n§erted—look, and head-wmde—sway complete the llst of ‘
look behavior patterns found in the Swainson's Hawk and are listed 1n'
order of'dec:easing;frequehcy.vAInverted*lOOk=waS»m05t often performed
.when.the-nestlingslﬁiewed each other. Acthltles enéaged cpon by one’
nestllng such as- nlbbllng on . leaves or feedlng could often. stlmulate the o
"‘-_”inver—teqﬁ-:*look- "res,pbﬁs’e by,’:.the . o‘then : F:liying._ _and C_,l'.‘&_W__llng'i'?iﬁSeCtS ;- as" o
-.félioégigniée%#ifiEé19bjé¢£f'ﬂ?léozeli¢itediiﬁ§ért?é;¥5°kf:v - 1 T

AHeadééiée:aﬁay‘andfheadehohawere neterléerforﬁed wheh the
7nestling$floqked*at;eachfotherjon objects within'the:nest; 'ThesethQ
behavlor'patterns wereﬂseennonlY'in cohhectioh.with>the:nestlings looking -

outside the nest.
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Maintenance Behaviors

" Preen

- Preen is.the most impqrtant-maintenance behavier.performedrby,the
' neStiinQSx oecupyingkmere.tiﬁe'thahtsuchshehavier'pattetns-as rest or
sleep,<.This'can be.easily ﬁn&erstood Wheh:the rapidity efjfeather_de-

i velopment.is considereaf The jtVeniie élumage feathers push'up throuéh
the same.follicles-as'the de&h;.reéuiringlthe’femova;aof'theidoﬁhvbys
.preening.i Afteteits removal; thevddwn was ofteheSWallowed;f The‘aheasw-

_ most frequently preened were the wtngs, tall, breast, and belly.

; Preenlng decreased in 1mportance towards the 1ast week of nestllng llfe 1'
as the loss of down was completed.'

| Irnever‘observed.anyveases.of<alio§reening; eithetubetweeh,theu.
nestiingS‘etfah'aaﬁlt_ahd a?hestlingw* The’hestiihgs’did-nibbieAat each.
.othet, especially at the sibiinﬁ's_feety hill; and head. ﬁibblihg at

the head may. have served to iemoveISOme dewn, altheughnmy observatiohs

were not able to confixm this. -

-Scratehfandehake

) Preenlng stlmulated the release of other behav1or patterns; in
E»parttcular ‘the four shake. behav10r patterns and the leg—*to—headlscratch°
;Head~shakeswas the‘mostfrquent.shake hehav;éripattern‘ohserved'and was
Vofteh;assbciatedxwith':emovai.of dewntftom the head. - Leg-to%head*scratch
fwas'alsoAused to*disiodge dehfiS‘from.the_headzané was seen after
preening and eating. . huffleﬁShake and_tail-shake;were most usually seen
aftet»the cbmpletion~ofra'preeningrboqt, These hehavior patternS'weree

aisoAseen’cutside'the éOntextSﬂjust-described;'

.
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'iﬁead-tqéwing-scratCh was.nOt.assbciaﬁed,with an observable re-
:1ease‘stimuli‘in thenl976:nestlings.:aThe Soneita neStlings were
nfrequentiy'élagued by smali flying_insects, and,headftOPWing=scfatch-was‘

observed-When the young tried to rid themselves of-these pests.

Stretch

| ,yaBi—laﬁeral4le§%Wingsstretch.was;seen_a;lthe'énsetref=myiebservaéiiisw
vtiqnsp sit~was:firstheffOrnedJQnileitne nestling'lay, leaning on oneb
side‘andsektendiné_the legiandining of the etner side;n This.behaviorl'
patfernjnas aléo perfnrﬁedbwhile-siﬁting and standinéiy}When initially ;
execu;ed'While standing, the nestling usually fell‘of needed to quicklyr
return its leg to naintain balance. .With‘insreaSedséocndinatiqn; bi~
lateralfieéfwiné-stretchywas perf#étea int°~th£*matﬁre fonm.

| 1Twoéwin§—oyef4back;stretcn foliowed'mncn tne sane dévélbémental

: ].;>a.tterr-1l.° When flrst perfermed whlle standlng, “the. nestllng generally
fell forward° ;Thls:behaVLQr‘pattern frequently‘occurred after"a”sleep

ox - rest perlod°

DéféCAtél'
‘The phenomenon of rapsor nestllngs backlng to the edge of thelr-:_,
:znest}and squlrtlné thelr excreta away from the 51deiof the nest has been,i
“noted by many authors (e g., Brown and Amadon,ll968)."Atﬁtwo weeks of
’age, the Swalnson s Hawk nestllngs were as yet unable to eject: excreta

fpast the'rlm and thus-SOLled_the 51deS'of—the-neSt9v By»thelr th;rd~week,

.~ the: nestllngs were able to eject excreta past the nest. The. health<value

of mlnlmlzlng excreta bulldup in the nest has been reported by.Porter and
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Wlemeyer (1972) and relterated by Nelson (1970) and Ellis (1973) . Build-

up of excreta and 1ts endemlc bacterla has resulted in embryo mortalltycr

. cast

Castlng was observed both years but was demonstrated quite in=
frequently by the 1976 nestllngs. Although obserVatlons~covered.allp
xtlmes of,thejday; Iwrarely saw-elther young cast; In_compariSOn, the
11975 nestllngs regularly performed the cast behavror pattern.v éﬁ several-
g occaslons, I observed the female nestllng stand over a prey dtem for
several mlnutes then shake her head v1gorously to eject the pellet before
.eatlng the prey.;': | b

| Two reasons could account for the dlfferent frequencres of
castlng behav1or exhlblted by the two broods._ Flrst, the 1976 nestllngs
may have cast at those tlmes when I was not‘obserVLng them. The second -
reason is.based'onrthe different-diets,'rThe 1975‘nestling$~were.given
::smallerzpreyiltemsiwhich they}could swallOW»whole whereas%the 1976
nestlings were largely fed on";'ai;egf toads and seven-.to eight-ifich
rodents.- Although they dld take in some. fur and bone, the overall dlet

of the 1976 nestllngs may “have produced less castable materlal,

Pant

L AAs canbbe'expectedvln“the hot summer months; pant was frequently
performed, espec1ally durlng the mld—day heat. Pant wasiexhlbrted regard= -
less of whether or not the»nestllng was;be;ng shadedg: Durlng the firstf:
ohservation period of 1976, neitherradulticameftopthe'nest to shade the-

young and nasal secretions'were.produced by both young.. This was a_sign'
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of physiological stress duestozheat (Cadeland‘Greenwald,‘1966)p and was

not observed at any-other_time;”

- Drink ;'n

ﬁaptors obtainrmost'ofvtheir WaterfneedS'from the prey'thegZCOnm,
sume.f.The nestlings.haue.no acceSS'to,Water andhapparently.do not require
it._sAs:fledglingS,_the 1976.youngihadino.nearby water-source and wereA
never'obSerpedltoadrink However, the 1975 fledgllng had access to the
small.water hole whlch was - fllled from the summer rains. I observed the
fledgling.drink'on three-occaSlons,jeachktime,taking seyexal;swalloWS,t,

'vThe'adultsAwere“never observed to drink from the water hole. = -

Investlgatlve Behav10r

Nlbble,-blll—stab, and foot—stab are- behav1or patterns whlch are
- demonstrated 1n dlfferent contexts by the nestllngs, such as feedlng,
hostlle,»and ;nvestrgatlve situations. |

Nihhle Waslexhlbited bY-theJnestlings from'the-Onsetvof the' ob-

servations. Both the 1975 and 1976 nestlings'nibbled,at'eaChkother'butv
midWay through the'1975 nesting,period-such interactions between-the'tmo
h young became less frequentQ‘ ConveISely, the 1976 nestllngs contlnued to.'
=n1bble at each other throughout the entlre nestlng perlod° No hostlllty’
'was exhlblted by elther nestllng when nlbble was performed and 1t can, be
concluded that.nlbble represented an . lnvestlgatlve behav1or pattern in
:such~51tuat10ns. Nlbble was sometlmes preceded or followed by 1nverted~_
look, The young also performed nlbble on inanimate objects such as: debrls-
in the nest, tw1gs,-and leavesl" ﬁrey_remalns,were nibbled but as ho at~

tempts were made to ‘tear or eat the prey, - the behavior pattern in such
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rrcaées_ﬁas;probably not related to feeding,attempts. The 1975 nestlings
nibbled at the orange plastlc color band on the adult female s 1eg, and
-the 1976 nestllngs nlbbled at- thelr own . Flsh and. Wlldllfe Serv1ce bands.
| Blll—Stabuand'foot-steb were performed-by'the.nestl;nqs in theirn

lthird.week;  Billfstab was more often seen in a hostile coptext in which
the'nestliﬁgs'bill-stabbed-eeoh other dﬁring feeding.situatione (refer
to'feedinghBehavior; :AQOnisric Behavior)f Whereas foot—steb was more:
. frequeﬁﬁl§_?erf§fmed ih-inveétigatiVe situatioos; Biil#stabiand:footé
steb>ﬁere.both:direoted.at‘prey'remaihe_eﬁd orﬁer debris in-the nest.
 As the nestlings.becamermore-mobiié>and coordiﬁeted,‘foOt—stab was
-direoted at'braoches, The nestllng would suddenly performre rapld series
’  of foot—stabs, and’ ocoas1onally, the ferocity of this behav10r dlrected
at’ e hapless branoh was qulte amu51ng to: watch,‘ | |
The 1975 fledgllng was frequently observed to foot=stab. 'Whenr
.'.on“the'grouﬁd, she woqld sometimes. run to a pllé of cow dung*and direct

: several‘fooﬁéstabs,at_it, then suddenly run tooaﬁothervpile_of coﬁ dunér
or to a rock anddrepeat the'ﬁerformance..von other oocasione she ap-

' proached the water hole'and foot-stabbed in the shallow edge.

|- Social Facilitation
Sooidl faoilitation is defdoedeeee“thedﬁerformance,of»an act Byj
-oneuindiﬁiduel whieh is followed bf'the perforﬁance-ofiareiﬁilar act by:.
enotﬁer.individuaif;." (Xlopfer, 1959:283). Sooial facilitétion occurred .
freguently in arvariety of situations.. One nestling performing preen
ofteh resulted in‘the?secondenestiing'preening (see Eigure'é)° 4Nibbling

at leaves or debris in the nest or vigorously flapping by a nestling
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Tcould stimulate theuother nestling to,dOfthe same; Social»faeilltation:

generally occurred w1th hehavlor.patterns that had a slgnlflcant tlme

- span rather than w1th behav1or patterns of- very short duratlon such as,r
stretchlng or scratchlnqs- Nelson (1970).noticed‘soclal facilitatlon of

preening .among Peregrine Falcon neStlings}»

'Feedlnglsehaulor in Nestlinesh
As. already discussed in theﬁadult;feeding‘behavlorpseCtion, I
only observed'onekfeedlng bout;which was directéd br'énfa&uthlzThé-Outt
-cone of'food'distrihution in all etherreases wassCOntrolled}by the;.
*nestlinds. This was true because,~although the'adult.raised its head"

after tearlng a plece of. meat, its presentatlon was generallzed.- This .

. resulted ln the nestllngs grabblng food from the adult, and. thus the

amount of: food recelved by the nestllngs was self~determ1ned,t -
. The posrtlons the nestllngs assumed next to. the adult was’ an im-

?ortant factor.ln’determlnlng who'recelved food; The pOSlthnS taken by

- the 1975 nestllngs were: strlklngly dlfferent from those taken by the 1976 .

nestllngs. The 1975 female nestllng generally 9081t10ned herself close .

- to and often in front of the presentlng adult Whereas her 51b11ng was

;;frequently p051tloned to the srde j!d‘sllghtly behlnd the adult,v[The 7"d
-'female{s posrtlon»yas»clearlyfsuperlor and resulted rn;her obtalning a:r-
féreater_share~ofnthe.presented,preY;b The:1976-nestlihgs were.generalli'»
- positioned on either slde-and?of equalvdistanee:ththesadult, ‘The es-
_tablishment of,theiposltions assumed by the nestlings wasfin,large,part
resultant’from agonisticaencounters*(disCUSSed.in»Section,on:agonisticu

behavior.
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-1 53-5n1y oné 6ccésioh“did the i975'fgmalelnéstling4laj.down,befoxe
~the end.pf:a féeding;bout, éllowing the younger néstling'undisturbed
'.féeding obpbrtﬁﬁitiés; fAt all éfhéf feedingsf thevyoﬁné.competed for the
fééé, iﬁ céntiaét;ll obséfved manyﬂoécasions in which the'i§76'feiale '
‘nestling_laf‘dswn pe;mittiné the-maleito obtain his.fillg
e Both yéars'i.ﬁitﬁeésedxﬁug—éf—wars betweén fhegﬁestlings_wheﬁ
i"tﬁey.grabged'ﬁﬁe samé,pieqe bf”meatd fThééencoﬁfiicts were.ﬁoh'by the . }[
:;nésﬁlinélthat pﬁlled;the'hardest or méintaiﬁed theﬂlongest.intgrest;.v
’Only oncé_did a feeding‘édult.interVEne in-éuch‘afdispuﬁe; | |
‘.Atrboth nests obsérved, thery6unger;9f the two neStlingé was the .
imore_vocél, 'The diffgrence‘Wasiespecially ﬁronouﬁded,ﬁetweeﬁvfhe Sonoita
nesﬁlingé;_the yotnger nest;ingrémittinq ﬁp-to eiéht begéing calls. per
miﬁuﬁé;_fThe ébntraéﬁ beﬁweéq'thé Suiphur.sptinggfnestiings was not as
'greaﬁgﬂbut the{ybnngéf male waéfdecidedly_mére vocal than the female. , 
_Thé freqﬁency,vvolﬁme, o;ldufatioh éf;beggingrcélls had no in-
flﬁence §n tﬁeléutcome of éreyApreSentatioﬁs;- Iﬁ-both céses,'thé:older, 
iesé vocal-nestliﬁg Qrabbed, andjthus received;:moreupreytthan'the:

younger more. vocal nestling.

. Self Feeding - -

_:The'fi:st:actions performed by the nestlings WhiCh*COuld be inter-

"'.‘pteted asaforetunners{of;sélf~feediﬁg were seen at. just over -two weeks.of

ageQ At'thisrage-the young nibbled at prey the adults left in the nest,
. as they had previously nibbléd at inanimate objects.
_The'l976 nestlings were seen to make feeble tear attempts on the

same day I first obsQ;ved,them nibble prey. The follOWihg-week'thegl976=
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male was observed tearing a rabbit leg. Although unsuccessful at.tearing

' meat off the leég, the nestling did pull fur, shaking his head to rid him-

self of it. The early tear attempts do nOt take on the mature:form~of

the-tear'behavior'pattern, At this stage the young"do not stand over - -

"and grasp the prey flrmly with their talons,

By their fourth week, both the-1976 nestllngs had torn prey and

fed themselves.i The female nestllng ‘was very accompllshed and was ablef-_

i3

to tear prey whénever glven the opportunlty, On. the other hand, the

~

: younger male tore an unldentlfled passerlne in hlS fourth week, but later,
'uwhen.grven'opportunrtlesﬁto tear mammals“such-as grdundjsqulrrels~and-~l

}'rats,'he was unable'to.penetrate-the skin. 'Not:until just prior to his .

'fledging did,I obServezhim successfullyutear'a-oround squirrel,

_Tear was manlfested at a later age by the Son01ta nestllngs.

]Thls was: undoubtedly due to the fact that these nestllngs were mostly

fed small,prey ;tems whlch~could be swallowad-whole, -Not untll flver

_weeks of age did I obServe.the'younéer 1975 nestling tear an immature

Sigmodon.hispidus. Five»days later Ifobserved the female nestling tear

-Afor~herselfn

At four and a half weeks the- nestllngs of both broods were able

”-to swallow small prey 1tems whole° Such prey .as srxalnch snakes, llzards,"

:iand small rodents were not torn but rather swallowed lmmedlately,

I observed an unusual feeding situation on August 6, 1976, the

last observation period'prior,to the female nestlings' departure from the

nest. After having already eaten an immature Gambel's Quail, the female:

nestling contirued’ to eat’a large packrat the a&ult female had” just de-

- livered to the'néstQh Thetfemale-neStling-ate~vigorOusly for twenty
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. minutes during.which:time thefmale-sat next>to her and begged . Apparently
'satlated, thevfemale nevertheless continued to tear,»sWallowing‘the ﬁorl

-_sels'more.slowly;vat this‘boint, the male-movedAcloser to hiS'slbling.

.~ and grabbed a morsel from ‘her blll., No agOnistic behavior'was'displayed,

V _rather the female slowly opened her blll, permlttlng the male to take the

‘ﬁfmorsel and:swallOW‘lt,: This. event did- not represent actual feedlng be=

l ha&ior in that:theffemale nestllng=d1d not preSent morselsrto her sibling,-
VIt>was nevertheless unusual>that she tolerated hlS grabblng the morsels
D_from ‘her blll The feedlng contlnued for: another ten nlnutes at Wthh

‘ftlme the female tlred of tearlng and abandoned the prey.5 o

'_Agonistic Behavior

| Agonlstlc behav1or was dlsplayed by the nestllngs at both nests

,but the dlfference in degree and.- 1ntens1ty was marked, Feedlng bouts

represented SLtnatLonsrof greatest confllet-and it Was-ln this context

',that agonistic behavior»wassexhibited‘by the young.»>A description’of

’its development at thestno.nestsrfolloWs; , | | -
~During ny first Observation~day, the 1975 female directed the

'dlstrlbutlon of morsels whlch resulted in harmonious feedlng bouts°

' w:fThroughout the. follow1ng week the feedlng bouts were: uneventful w1th thee-

_1;older_nest11ngvreeelvlng,morexmorsels dueato her greater~speed‘at.tak;nq -
the brese'nted fdaa; P | | |

A changé'in théfbehaviorﬂbetween,the nestlings¢became evident oﬁ
' Jnly 6. The’first two preyjitems broughtfto-the,nest.were qnickly.
érabbéd and swallowed by the younger'nestlin§;‘7When.the third prey‘iten
,was,brought~in’by“the.adult male, the,younqer nestling,mOVed»towards him

to. receive it. The female nestling ran to the YOunger.nestling,4bit him
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en the head, holding a piecerof hisvskin'for several secondeol When‘let' |
looée, the younger.neStling'ran to;the Qpbosite:side of the neat while
the fenale teok the prey erm the.adult,-mantied over and,atetit.

The-dominancetorderfthatihad develeped between the tWOinestlingS‘
~ was-clearly demonstrated the next observatlon daf, July. 8° That day,._
.the female nestllng qulckly grabbed the flrst two prey ltems delivered. .
Obv1ously hungry, the younger nestllng moved towards the adult as he ar—
‘rived the;thlrd'tlmerxﬁAtrthat:polnt, the-fema;e.nestllng ranato the '
v'younger,nestling.and delivered several~hard; fast bill—stabsvto his.head.'
She toek the prey’froﬁ’the adnlt,vand*after swallowing it,vhill—Stabbed.
her sibling several times,invthe chest.; Durinéithe remainder ef that :
day;.the.ﬁeﬁnger nestliné, despite-frequentfbeéging‘andlobvioua hunger,”
'.didrnet approachia feedin§~adnlt.d ;n“contrast};hevstayedﬂaWai'from'thei
adnlts, and if an aduit 1anded near.him}-he hurriedlfvmeved.té the op~ -
.poeite‘éide»ef the nest.-'The‘bachvturn~head—dewnlbehavior;battern was
exhibited-by~thé YOunger nestling in sueh>situati0nsa When:the female
Qas eating aheJSOmetdmes snung her head towards her.sibiing which caused
himit6~move“further away frem'her; The‘older nestliné'redeited and con=- -
'_ijsumed all the 19 prey 1tems dellvered to the nest between 6 OO a. ﬁa and l‘

.12 00 pri o Bl B

| The foliowanéldaye; the fenale remalned domlnant over’ theﬁyounger
_neétling althoughvhe~was_ablento:ohtain and eat‘preyjbroughtvto the nestr
Whenvthe adult‘female’tqre and fed anmeadowlark té the neetlings'on
Julyhl6, thefyounger nestling positioned himself behind.the‘adult'and
performed1back-turn+head4downr -Although receiving less. than his sibling,

the younger nestling did succeed in taking. some of. thé presented morsels.
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Mantling_Was often perfbrmedbhy thell975 nestlings° The younger
nestling aiwaye_mantied unless the prey“item,was of such size that it -
could;be-guicklyaswalloWed (insects, small 1izardsf, Mantling was an =
Veffectlve deterrent agalnst the several attempts made by the female to .
_steal prey from her: 51b11ng, and. she was unable to penetrate his mantled
~po51taon. - \ '. | |
On July 16, I found the younger nestllng on the ground and re— j"
1 turned 1tito the‘nest. I had just entered the bllnd and thus had not :
‘w1tnessed the events that led to the fall. On July 21, I walked to the
bllnd and. agaln found the younger nestllng on the ground : He had'been :'
dead.for ‘one to two days.: Dr; S Russell examlned the body and deter= .
'mlned death was due to starvatlono-f.- |

After the death of her 51b11ng, the‘female nestllng continued- to
h'_exhlblt the mantle behav1or pattern., After taklng“a‘prey item from her*
parent, the,nestlrng mantled:and screamedruntil the‘adultrleft;~75uch,
-behayioerontinued'after;she}fiedged'and wasrpartioularly pronounced we
during.thefaccidentalvprey exchange-with-the adult=female,j,The'fledgling
_guarded the. prey that had fallen to the ground by laylng over it, wings

'Afully extended, tall fanned and head on the ground, She malntalned the

'.poslt;on‘for about-3Q»seconds,after:whlch she-stood, The.adu1t~femaleg

flew to thefground, faeed the.fledglingiandJWas attacked by several near - .

',target foot—stabs, after whlch the adult leftn
Blll-stab and mantle were manlfested by the 1976 nestllngs al-
"~ though not'to‘the samerextent’nornwith_the“Same effect as,thoée'exhihited

by 1975 nestlings.
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The male.nestlihg andrless frequently:the‘fenalefnestling mantled
over prey even though the other neStling made.no intention moveﬁents,to
etealvthe-prey; ﬁoWever, neither.nestlin§ alwajs hantled-over preyo
- lhe‘motivation which caused the~youngvto}mantle:inhone.Situation and not'
in another is not known; As«thefnestlings became Qlder they Qere th
served to mantle dlrectly after taking prey from an adult, ~thus guardlng
the prey from both thelr parent and 31bllng._t |
VdThe female nestlingibill‘stabbed‘the male;uthe,opposite Was not :
- seen. .Such.hehavior waernot a frequent»ooCurrencerand:the effect on the-f
male was not similar to the effect on the 1975 nestllng.,tThis was-Clearly
illustrated on July 21 when the adult female arrlved with prey whlch she
tore for'the young . At the onset of the feedlng, the female nestllng

blll-stabbed the male several tlmes,_ In response, the male moved . to the -

edge of the nest, but shortly thereafter placed hlmself next to the feedlng B

female.butvopPOSLte‘hls.31ster.__As-a result,:he was'out.of the female

nestlingfs reach yet in a good position to take morsels from the adult.

Prez .

3 A llSt ‘of. the prey items dellvered to. the nests ‘is found in

o Tables 3 and 4.f Most of the prey dellvered was: dead, sometlmeS‘headless;d”~:f”'

s

: Several of the Lond—nosed Snakes (Rhlnochellus lecontel) brought £0: the-
‘nest in- 1975, wrlggled in the blll of the adult and contlnued to do ‘S0
when reoelved by the young ., 'Tche;a snake enclrcled the bill of a-
.neatling while.already'partially_éwalloﬁed causing-the<nestling to
‘vigorously head—shake tordiSlodée the snake;‘,Whether‘theSe snakes were

alive, or dead with persisting muscular mOvements is not known. 1In- 1976,



Table 3;T‘Obséryed ptey items delivered to the neSt-or nest‘aréa,in-l975;‘-‘

SRR

Scientific Name*ﬁf'

Sigmodon hispidus

Sylvilagus.audubbnifjf

Rodentia -

Zenaida asiatica

Rhinocheilus lecontei -

. Cnemidophorous uniparens

Iguanidaie -

Chilopoda

Orthdptera.

. Common Nameé -

Hispid Cotton Rat - =

Desertfcottbﬁtail.

Unidentified mammal .

Western Meaddwlark |

' White-winged Dove

v’EUnidentified'birdv

Long-nosed - Snake .

Desert4grassland'Whiptaili

Unidentified lizard .

Centipede

Grasshopper

Dates

July

June

July
June
July

July

Junéf
July

June

July

July :

July
July

Juiy

' July
‘July

Jine

July

. July

July

Juné
July

July-
~July

Delivered

11-20

11-20

22-30
1-10

22-30

11~20

21-30""
2230
21-30
22-30 .
21-30

- 1-10
11-20
21-30

1-10

11-20

21-30

. 22=30 -
July:

1-10

11-20
21-30

i-10

22-30

1-10

11-20
21-30

Total No. -
Delivered -

HFWOok OB UN BUW RO N FRRREB DN R W
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‘Table 3,—fContinuedi

Scientific Name - Common: Name

Unidentified ihsédt.v

- Unidenﬁi?ied p#ey :

Total

Dates
‘Delivered . -

July 1-10

. June 22-30
July 11-20

-July 21=30

- July-Aug. 31-4 . 

Total No.
‘Delivered

Iw DN R

79

LL



Tabie.4l~-Obser&ed'p;éy,items delivered tokfhe nest in 1976.

Scientific Name : .

Neotoma lepida -

Citellus teretiéaﬁdﬁsf'

Sylvilagus'audﬁb@niw:wvj

: Lophoffyk-gambélii B

Cnemidophorous uniparens

Sceloporus. scalaris

'Sceloporus~spc

Bufo. cognatus - . .-

Common Name

. Desert Woodrat

" Round-tail Ground Squirrel.

Desert Cottontail '

Gambel's Quail"

Unidentified passerine

‘Unidentified.snake

Desert-grassland Whiptail

Bunchgrass Lizard-

Spiny Lizard

‘Unidentified lizard

Great Plains Toad

' Unidentified prey -

Total

Dites
Delivered .

July. 9-19-
July 20-30"

July-Aug. 31-8
 July-Aug. 31-8

July 9-19
July—Aug°,31é8
- July 20-30

July 9-19

July 20-30 .
Jqu—Aqu'3lf8

-July-Aug. 31-8

July 20-30"

July 20-30"
July-Aug. 31-8

July . 9-19. -

- July 20-30

. July-Aug. 31-8

- July 20-30

July-Aug. 31-8

' Total No.
' Detivered

1

l .
2.
3

=

R

lh‘P{<P=be§' N

30..

8L
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the adult male delivered a live Round-tail Ground'Squirrel (Citellgs,

ter_ei-:_;',caudgs)° The: immature malevreceived'the prey, butras he was ﬁot

. abieifo}teaf_whole mémméls at this stage, did nbt»kill_the sduirreliv

'Its-death_ten.minutes latéf was p£ébébl§ due -to stréss-and.exébéure# 
Tébie»5 desdribes distribution'ofrprey brought to,éhéinest,ir

- The‘difference-betweenﬂtheiprey Sﬁaréd andjthejpxéy eateniéebéfatelyfby:ﬁ;

the ﬁéstlihgs~ofvthé;tWQ ﬁests is st?ikiqﬁc A&_ﬁhe~l97é_ﬁest.site;;one/'

inestliné maf havé received'the:§rey,initiallyf;bﬁﬁ létér abanéeged-it

thﬁé allbwinéiﬁﬁe sgcond-ﬁésﬁliﬁg'aCCess to the preY°_ Such7cé§§§.weref A

scored ‘as "both" receiviﬁg the prey in Table 4.

Te:ritorial'BehaVio:

.<Territorial‘behavio# was.notaétudied_in this reséérch,gbut‘defenéé?v,f
,behavior.aembnstrated in thé.viéinity_of the nest was noted.‘
: Thé_Swﬁinéon;s’Hawks.reacteavtélééme.birds that»égﬁeréd thé‘
nestiﬁg‘area but-not-td:others‘ Thgy.did-notfalwayé»réacﬁ;COﬁéistently'x'

"to'a;sQeciés,‘sometimesvchasing it, othHer times ignoring it. . White-

:neqked:Ravens'(Corvﬁg,crthqleuéug).and:Iurkey-Vulturgs,(CatharteSgaura)i
:we:éttreaiea in suchfa_manggr,i'@ﬁ?iég-tﬁé inggbatiqﬁvphase} éﬁé~Son6it§;lv
"bairéipafticuiéﬁiy'tﬁé'malg; dﬁé?éjaway”gaVeﬁé aﬁ&Vfﬁfkéy Vﬁlturesfwhéhiiiﬂ
: Q;theyigpt’ﬁbo*bl¢§e ﬁ¢;thg:geétrfapd{ébmeﬁimes,ﬁhén:they,wéré a goﬁsidergblgfi:.
) diéténde.ffém the_nesﬁ. _Geneially thé'méle,flew affér,the int?ﬁders, |
"ééb:otihg.theﬁ away fromlfhe ﬁeét? .énvseQérai occasions, however, the
ﬁale:éWoop;d a£ the'birds,'once>céusihg éfraven toftﬁrn:ontO'its back.
:Durih‘g the 1976 hestl-;i'ng p’hfase’», A)a; pav’ir of;»raveﬁsnesi:ed -a 'quarter. mile, '
lfr;ﬁ'ﬁhe'swainsén}s Hawks?and wéie §b8e£véd'flying directly over the

Swainson's nest. No interaction between hawk and raven was observed.



‘Table 5. Recipients of prey brought
© " _to nest-or nest area in
1975 and 1976. '

Recipient = 1975 .- No.

Boﬁh nestlings 14
Unknéwﬁ. ' ; ,b’ 7 3
Feﬁale.ﬁesﬁiiﬁg' €; S 28
‘Younéer nestling.”"- : .13
Adult femaleg f 5._ e s
;Drcppédfto grbﬁndff : , ﬁlr' 2

Female nestling when alone - = 17

Recipient = 1976 . . No.

Both nestlings . . ' 23
No. 2 - . T g

“Noﬁ'3 Whenvalone : s N 1
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© Qther hawks, which lnfrequently entered the aree, were always
attacked° In l976,-before the female laid eggs, a strange Swalnson s
. Hawk entered the: nestlng area. dThe.resident’mele immedietelfychased and
‘ dlved ‘at: ‘the unfamlllar hawk. The-intrnder'dodéed.the'malélend'landed-fi
on the knqll Where_he waslegain_swooped-at,rbut~net hit; by the male.
7 Theiintruder-teoh fiight end wes foilowed by the;mele untildbOthlwere
past'myivisuallranQeg _The:female wesion the knoil~andAremained
stationary throthOut,the entire episedefAhThis'eontrasteddwith:an,inciem-
dent that took’placefthe previeus.year; The:femALe was:inenhating~when‘
aniimmatﬁre'Buteolentered the-nestinglerea. -The;male:immedietely flew'~
‘toward the bird and'dived'at»it=Causing the,intruder torflaP'Onéojits
back and defen51vely dlsplay its talonsg .Twicevthe hawks,interlocked
‘.thelr talons and performed several somersaults. fét"this,point, the,fes-i‘
. malejdesertedﬁthe nést and goinedithejmale-in;chasing the’éuted; After'
the intrnder.was several hundred yards awaw.from‘the3nest,‘the.female
returnéd’while‘the;mele cOntinued'the”chas'e°
-ﬁfter'the young.fledéed in,lé?S,;the~male{wes neverthelessrstill:

motivated. to chase’an.American Kestrel (Falcd<;parveriﬁs) from the

1nestingiareé° Follow1ng the fledglng of the 1976 young, three new
o Swelnson ‘s Hawks entered the nestlng v1crn1ty but no defense behavmor
=was-seen.d1reqted at;these'hawks, Th;s'may:be due toean 1ncreesed .‘
tolerance,of other Swainson's'Hawks ettthe.end of.the'nestinéeseason,

certaih;y,a requirement~for a bird that‘migrates-in large-flecks;
Mammals, other than humans, were 1gnored bvawalnson s Hawks.

Cattle occupled .the range of the 1975 and 1976 Sonoita palr but were



"'entirelfiigﬁéred; =¢§Yo£eé Wefe”séenaﬁo pass‘undeirthe:nest with'one”orglx
both aduits~prééent but stimﬁléﬁed-n§7§béervablé ;eadtion,,

:RééctiOn‘télhuman‘intfﬁsidniﬁas generally ﬁanifeéted-in thfée
responsés§  (i)'thehéduitéjsoaredcher'and'$creamed at the peréon} (2) -
_the.adulps screame& at thé person éndfwétchéd from a distancef,or.(g).ﬁhé.
- adults.lgft the.érgavehtiﬁély; .I Qas‘hevér;attécked_when apﬁroééﬁing ori
'ciimﬁiﬁégé tfée'téfihépec£ n¢s£;coﬁtéﬁtéAijﬁwé$,}hbWever,‘aﬁtédkéd*on'5:'
oneyéccasibnx@fThié'occﬁfréd_WBéh i;feupd éefledg;iﬁ§ (from'nes;f#il)
thét had,béen_ghoﬁ inifhe ﬁing:?uWhiiévﬁfﬁémptipgvfo_pick-uézthe fiedg; :'
ling, an”adulfJEuddehly'aived:at mem-'fhe-ddult'came‘éo_cldée thét I had:
to bend down tpvavoid beingrstrﬁ¢k. I was,attacked ap’additional'fOurl
,fimes-befbrefliréach§d<theiéaf,   | |
' Aﬁ iﬁﬁé¥§s£ipg:réia;iohéhip;égis;éd,betwéen‘Westgraningbirds

AV(Tyrannus*verticalis)Aand;Swainsdnﬂs'HawkSQf;WesternAKingbi;ds were .

- present at both Sonoita nesting sites.- Almést infariably during prey
exohangés, neSﬁéreiiefs;.OQ other arrivals to §r~degartﬁre$ffrbm the ﬁesf;
thg-adults were éttacked-by a Western Kingbird. bfhe=kingbird flew over
3and repeatedly doVé,a@ the-adult,‘somgtimes'actuallf striking.it, The  .
aaultsvnevér‘attackédfig»:eturn;_but'réthér‘fle& awa?zémittiﬁg-the;
-héiéssﬁé@t:ééll;'léhi6&¢é$ions?thé'adﬁltsjwéfeiaftéékédJWHéﬁ'pércﬁéd on -
v iof,néar-Ehe<ﬁééﬁ, Qﬁéréasg£hé,Qéstiiﬁgé wé£é hevef bqthéredAﬁy-thé; P
Westérnfkingbirdsb- Ravens weré1attacked in the saﬁe‘ﬁaﬁherw
| ,At,thé—sulphﬁrpsprings nest,icgnpeﬂobserQed the~fémale,bein§-atﬁ

© tacked by a,Mockingbird_(Mimus'gglyglottps) while she was perched on a

*. 1limb above the nest. She remained perched for several minutes, occasion-=

ally emitting the harassment call.  The Mockingbird repeatedly hit her on
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the head and back, causing the female to crouch. - Fidally, the female -
_fiew away. Theé Mockingbird, like~the‘Western‘Kingbird; never attacked

‘the nestlings.

Results_of Productivity Study

. .See.Table 6 for results of productivity study..



Table 6.

Nest'

Number:-

i3

2

10

11

Numbert“
Eggs

3 (1 broken)

, 3:“

?

-3 (1 broken)

?

3

)

"Number‘

_ Number:
Nestlings Fledglings
U 2
3- 3
2 -
2" 2
2 . probably 2 -
2 2
x

Notes

' Nest destroyed - probably by w1nd

‘One nestllng found dead 1n nest at about
age 6 wks.. Second young never seen again.

‘ Ne'.stabandoned-but‘intact° No eggs present..

Nest'abandoned - intact.

';.Nest abandoried - 1ntact. 3'eggs in nest.
" Nest was orlglnally found with 2 children
: under tree and adult hawks screamlngm

Nestllngs last seen walklng on branches -

.flooded roads prevented checklng.

,‘Flrst discovered w1th two nestllngs
3'recent1y hatched ' S

-.Both fledgllngs perched consplcuously on.
e,telephone poles° One. later found shot in
the w1ng..
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DISCUSSION

,In‘thé’following,seCtion I mill'compare my results with those of

otheérs who have studied raptors; both in the wild and in captivity.

Adult Behavior

A'Aerlal Courtshlp Dlsplays

Courtshlp dlsplays are early components of the prenestlng perlod
The displays.are initiated after ‘the formation of a palr and thelrnmajor e
_functlon is most likely the synchronlzatlon of the palr s reproductlve
»state.. Lofts and Murton (1973:17) state "The male generally assumes thls'
reproductlve state before the female, and the final. txmlng of. ov1p031tlon
then.depen&S‘on.theufemalesreceiviné the appropriateupsyﬁholegical‘stimnli;T
: both'frpmcher mate‘and the environment.. The appropriate~habitat and;inter—
»fpair'disﬁ;ays are~often eesential'to'stimulate-final boéyte develoPment?:“
'OVulation; and insemination;" .

Aerlal courtshlp dlsplays have been ehserved and descrlbed -in many
':.speeies bf.Falconlfdrmes. Fyfe (1972) reports that Pralrle Falcons CEEEE&
ffmeXLeanus) perform no' aerial courtshlp dlsplays other than mutual soarlng.i
nfMutual soarlng dleplaye 1ast1ng frqm flve to ten mlnutee“are’lncluded.ln :

' the aerial courtshlp:dlsplays ofﬁRed-talled.Hawksi(Buteo”jamalcen51s)

(Fitch, swenson-andjTirlotson,;l946).“ Frequently. these displays are‘termim“
- minated by the execution of a number of long, rapid.diveeiby one member
“of the pair. Maderh(l975).twiee observed courtéhip‘displays performed

by Harrisiﬁawks5(Parabuteovnnicinctus) in which the male .dove, swerved -

85 .
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: upward,frém 150—200 meters, and flew to theﬁfemale's back for copulation.

. The.male_Peregrine'Falcgn,(Falcb»Qeregrinus) (NeiSon, 1970) rapdily dives

ratfthe:female but just prior,toestrikiﬁé_het,'swerves.away.. These dis~
pléys"arelnever_followea pyicepulatien,'but:NeleOn.beiieves»they.Servelé‘~w
_ pair synchronizatibﬁ role. - | | |
_lucouftShip diSpiays pfobabiy'play_an:impertant'stimﬁlétery roie in':
‘the,repfodtctiﬁe etrate§y>of’swainsonfs Hawks,‘sinee,:as>a migratory |
_epecies;.they arfite'iate-on theix»breeding‘groﬁﬁds‘ tMyjobservations
1nd1cate ‘that they commence thelr reproductlve act1v1t1es 1mmed1ately
upoﬁlarrIValrand perhaps earller, Seven days prlor to locatlng the l9761t
pair~atftheirVSonoitatnestiﬁg Site, I observed,axpalrdseven miles southe.
east of the site- engaged dn mutual soarlng,~ If this was the same - palr,‘tﬁ»-
.Whlch I strongly feel lt was, it shows they were: palred and courtlng
'prlor to: reachlng thelr flnal destlnatlon. |
It is not’uncommon for migratory birds toifdrm,pairs prior. to

reaching their:breediné<gfounds;u.Sowls (1955) fouﬂd*that:most'Mallards'

- (Anas platychynchos platyrhynchos)vand Pintails (Anes,aeuta) had formed

pairs prior to reaching their summer breeding marshes. - The species that

palr ed the. lateStJ_n the breedlngseason, the Baldpa_te (Mareca amerlcan a) .
wagefreéﬁentifﬁsee#:perfbrﬁinéi;&?rtéhiﬁraiépla?é;dﬁting iég sPring'miuﬁt
.Qwhether,or not-8waine6n.sfHawke'begin égurtShiP‘aétivities Prio?;]i
to zeaching their néstihétterritéry,»énce there fhey should rapidly ad-
-Véﬁéfe "-té nest building -and égg 1a'yiﬁ§; ..Thi_s occﬁired in the 1976 pa-ii T
voﬁ%erved which initiated nest buiiding:five;daYs%aftet~arriving:at-their--

nest site, Two weeks: later the female laid eggs. ' My observatiohs]'
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'diffefed;from those-of.Dunkler(i977)(lWHO'obServed‘SWainéon‘s“Héwké ar-
'rive,atatheii nestiﬁé'areas l6:to 51'days-with a meaﬁ_ofv32'days prior
vto.léYing éégsf' This;“hbwéVer; still‘confrasts-ﬁith many other raptor -

spegies,‘suéh-asvthe American Kestrel (Falco“§parv¢rius)'which{ according

,'tQ'Balgoéyén:(1976)rthili ehgag¢~in COurtShip-égtivities for two months.
:prior;to,egg'laying;_golendofff-11975b) describes the aerial cdﬁrtship
 dispiay$ §f Swains6ﬁ'$ Héwk# aé:aﬁéng théimosfﬂspectaculén he'hés wit-
.ﬂésséd; 'ﬁé'péstuiates'théﬁ>£hééé'iﬁpressive displafs.are'an.importaﬁt
'factor.in.quickly-stiﬁulatinthhe'pair intd,reprbdﬁcti#e readiness and
,faéili%at%ngxrapid-érogresﬁion'ﬁo egg laying.
 :'fﬁéiac£u§1 importance of'aerial céurtship displays is difficult
: ﬁé asééés-éﬁiely-frem~obseivéti6ns. Their:impﬁrtanééﬂasléxstimulétbfy
ﬁgqhanism'ﬁayiaiffé?!betwéén_ségcieSg 'Tﬁé ?eregfinééFalcgn caétivéi
breeding éxégraﬁéihavg demqﬁstya;ed £hat;reproductivé‘efforté can bep

successful without thelpreliminary effect of aerial displays.

Courtship Behavior

vCéﬁrtshipvfeediﬁg»occurs in many specieé'bf birdé;Ainclﬁding rap-=
tofs}}aﬁd:éan oécqr'ai va?ious étageé'throﬁghoﬁt the reﬁrgductive cycle.
L%gk;fi§46f staﬁé§ tﬁ§t i#lﬁééjfépecies in—whiéhacoufﬁship feé§in§:5cCuﬁ$x
i%he_méig CQétinueéthlfegd ﬁhe:female during the iﬁcﬁbatibn period. In‘
, soméiéf t#ése-s§éci¢s; Lé¢kvfeei5 the aétualiféchis not‘imporﬁant;' 
"Willgﬁéhby‘ahd Cadé (1964) propose that'dﬁring the in¢ubation period.
'couftéhip=feeding~may.repiéce the.pair—bonding~function'ofzqopulation;

Ih'the;cgrrent study.dourtship fee&ingloccu:ied ohée prior to in= -

cubaﬁion‘in,the Swainson‘S’Hawks‘I.opservedain‘l976;, In both 1975 aﬁd

1976 the males fed their mates during the*incubétion'period. Whethér
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jthere'was actual neea_for the'maies to feed»the'females or whether these
feedings solely functioned-asha pair-bonding mechehism was'difficult'to
; determine; Perhaps‘both-factors were.inholved. -it is*eveu.more diffie
cult to 1nterpret the prey exchanges from the male to the female after
‘ the young fledged in 1975. Thetcontlnuat;Onvof the pair bond-may haveg
jcbeen a factor,’but:more~l;kelyrit'can-be explained byie‘low prerSupply‘
and-the fesultant'female's'hunger. Perhaps the male was Stlll motlvated
to prov1de food but the outlet was not speclflc for the fledgllng When :
'Vlewed in the context that’ the male Wlll pass prey to the female for -
feeding to.the young before.ahd after the,entlrevnestlng period, the
~1observed sequehce is more underStandable.»,The atypical behavior could
V then be'attributedtsolely.to:the female;:her behayior Qrobebly'beingfmotit
:vated by hunger° o | | | |
| Research on other membersrof falconlformes has shown the follow1n§.
;In.Shallowftailed'Kitesk(Snyder,~l974):courtship'feedihgAOCCurred in'the -
hest bui;eihg and-eerly incuhatiOn'periods, During the nest building -
1éeriod'the meleylahded oﬁ a(brenchﬂnext to-theAfemale?:immediately pre—
sented a preyxitem'to her and¢left°. Although;the-female assumed ther

“fcopulatory posture, the exchanges 1n1t1ated by the male never led to

b ;copulatrong During the lncubatlon perlod the male fed the female but’ the

;female”also-foraged for~herself, The rate at whlch the male fed the fe~,;
:male dlffered between dlfferent years; . in one-year the lncreased foraging
rate by the female was attrlbuted to a low prey. supply.

Nelson (1970) observed courtship'feeding~in~Peregrines, with_the -

‘male calling to the female when-he had a prey item. Nelson never observed
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that'copulation‘fOllowed arcourtship feeding, but this has been observed -
. by Fyfe (1972). |

| Fyfef(l972) states that(in Prairie Falcons the female fwailsf at
the male”to bfing her food auringbthe courtship pefioén, He  found that
copulatlon almost always followed a courtshlp feedlng in capt1v1ty and

| lln the w1ld.g.'

Courtshlp feedlng in the ‘American Kestrel (Balgooyen, 1976) is

varied and exten51ve, 1ast1ng-from,n1ne to eleven weeks Wlth only two of . .

) thoSe weeks occurring in the'lncabationrperiodﬁ:VBalgooyehlpropoSee‘that
rthe primary fﬁnction ofithe male,feedlng the. female ie hot.to maintain
'-tpelpair”bond’but to pfohote the production of young and-sﬁbstitues the'~

tefm-"ptoductlon feeding".forxcourtship)feedingr(forkdetails,_refer to

- Balgooyen, 1976).

ACopulatioh

| Copulation'can act ae_a pairlbonding and‘stimulatotf meehanism.
as well_aszserve-its principle-fuactionfof‘fertilization. Its,bair
| bonding fﬁnctionfcan be~eupported by the fact that itﬂhasfbeen'obserVed

Vup to: twenty days prlor to egg laylng ln the Peregrlne Falcon (Nelson,‘

7::'1970) and after the hatchlng of nestllngs ln the Golden Eagle (Ellls,

1973), Copulatlon in the Amerlcan Kestrel occurs up. to seven weeks ln
“advance of egg laylngq_:“Because,copalatLOn.precedes formatlon of the .
pair bond_anqrthevapparent sexual“teadinees of the-female,-eopﬁlation“
mayffunction to stimulate'ovalation in:the female and'facilitate:the<
r-pair—bond" {(Balgooyen, 1976:13).  Copulation in Swaiﬁson's Hawks was

observed  ten days before egg-laying ané once in the~early_incubation
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period, Its funétion as a pair bonding and stimuiatory méchanism may be 
less-imporﬁént in fhis species. | |
No,generéiizations can be héde as4to the preliminary béhavioral f

,signé—ﬁeceésary‘to stimulatg cqpulatioﬁ; Some researchers havé_fbﬁnd
‘thatrfhe'fémaié:bﬁstﬁrésj(aﬁsumes:the copulatory pbsiti&ﬁ) or péfforms‘
éertain othér beﬁavioral paéterns:ﬁhich indicateiththevﬁale:héf,Wiiling*-
‘ness £§ copulate. Fyfe (1972).s£ates‘that-thé ﬁémale:Prairie;Fal¢on bows
'aﬁd wails, or just.bowé, which siénélé the malé to fly,to'ﬂer ﬁo cdpﬁlateQ
VsémetimesAtheifemélefs1wailinglsti@ulatés thé:malejto pfeseﬁt'a_pre§“ifem L
to hef-whiéhiis-then-almOSt‘invariably followed byvcoPulatioﬁév
Willéughby~and Cade (1964§.reportvthat.the femalé American Kestrels whiéh
Vthey 6bservéd in.captiﬁity complétely;éontrolled-ﬁhe tiﬁing_éf»COPulau
tions but fheY”db not élaboféte:as?to‘howlfhe fémales aécomplished,fhié.b
Balgooyeﬁ.(i976).foundfthat in*tﬁé populatién of wild'Americaﬁ Kssérels
- he studied,eithég'sex could initiate cépulatioﬁ. ihé fgﬁale could .
initiate cgpulation byvéaliinq t§ £he'malevand_posturing. - Balgooyen
,(1976) : ;ftﬁice*witnessed a,femalg try to wedge herself undex a maie;,
The male could initiate copulation by flyingrdirectly'to‘a_female,'or by
enticing hey away . from the nest cavity. Fitch et-al. (1946) found: that
lfpostﬁfingﬁﬁyithé femaie'Rédftailed.Hawkféoﬁefiﬁes‘preceded copulation, |
f but'onrothéf~oécé;iohsrhéiéﬁch p;elimihariesfwere:ébSefﬁed°‘Vfﬁe-au£h§réi
‘once observed a,femalg:bosturé tWiCe,during.the course of a day but her
- nearby mate-made no résponse, - Tubbs (l§74)ffelt that the female.Buzzard,.
. qag3§3525359 soliéitedAthe ma1e with,movemeﬁts'qf’her wings and tail.

‘_ In other species of r§ptdrs initiaﬁi;n of copulation_by<the fef-

“male is not evident. WNelson (1970) states that preliminaries to
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rcopulation in the'Peregrinevwere’laréely nonexistent or unobserved by
him. - He speculates that the female'siposition on a.cliff or tree may
_have some stlmulatory effect on the. male but does not 1nd1cate that the -
Arfemale.ls_aotuallyiposturlnge' Kent (1970) reports that the male’ Goshawk
takes the initiatire’by calling to;the female:as he flysAtOWards;hers
}The femaletHarris'ﬁawk'does:not posttreiprior.to'copulation,(W,VJ; Mader(
pers. comm.5~norrdoes'the female SwallOthaileoiKite (Snyder, i974).
The female:3wallowétailed Kite dOes}:however, asstme-thetmating posture
Vas the maie approaches her,‘astisftrne'for the Golden Eégle (Ellis1 l97§).h
.My obServations ofjSwainson's'Hawks.reveal that the femaie does not-
activelj stimulate the male’prior to‘copulation butlassumes the'copula—;
Vrtory pOSltlon upon "his approach.
o Olendorff (1975b) observed a precopulatory sequence in a parr of -
;Swainsonrs-Hawksa ;The female.was;preening_on a'fence post<while the male
was runninggon'the ground, periodiCallyistopping to pichlupiandhdrop a
stick. The male then flew tohthe~female and an abortiVe;copulatory af-
fort foliowed, after whlch the female flew to the nest Wlth a stlck°
Olendorff (1975b 123)def1nes the- precopulatory behavior- patterns demon—
istrated by both members of the palr as "dlsplacement act1v1tles_ .
thlthough the male s stick manlpulatlons most probably represented a dls—j.
'placement act1v1ty that has been lncorporated lnto the courtshlp rltual,‘i"
,the appllcatlon;of’the termmln-regards.to the female»s.behav1or pattern '-t
is prematﬁreo )

"it_is,interestingttoihote that in the'sequence obserVeé by
,01endorf£,-theffemaie:took a stick-tojthe nest upon'terminatiOn af'

fcopulation whereasain,all my obsérvations the male did so. The frequent
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incorporation of nest~related activities QuringAcourtship and copulation
may be»enohher stiﬁuiahory behavior tovintehsifyland accelerate progres=
sion from the: pre—egg laylng phase to the egg—laylng phase of the
reproductlve cycéle in Swalnson S Hawks.'

TheselbbserVatiOns>of Varigus raptors de not demonstrate a cléar
*Apattern offcont?ol Qver.copuletion by either sex;rrExamples can be;found
in which the female, the male{'or;eitherrsex.cah initiahe-the_cqphlétory
act. | |

| The mean time for copulation'differs_behWeen-ahd Withih species.
Copulation.in Reawtailed«Hawks lasts 5-12 seeondsj(Fitchi.et al., 1946).
: Mean auration for copulafion in other tapter epecies are 31.6 seconds in
' SWallow-taiied Kites (Snyderr l974),»andfll'seeonds inréolden Eagles
:(Ellis,»l973)=' In Herris.HeWKsl-Mader’(1975)jrepqrts theraveraqe duraf
tien‘of‘28,seeends wheheae'Griffin t1976) ieports a mean~durati§n Qf 18
secends; The aborhlve copulatory act by 5wa1nson s Hawks Whlch Olendorff
'1(1975b) w1tnessed lasted. 6~ 8 seconds.} The.duratlon of the nineicopulations.j
.-Iiobserved-ranged from"S&lQ seconds:with.e mean_dhratieh;ef'7ﬁeeeonds}_

ande.belieVe;mest,‘if not all, repreeented;ebmplete_forms of the‘actﬁ'

- '»Néé;{f.j | Buiia;ihg’ |

: The“stimulator§ fune£i§h‘of{hhe;heehuand.hest hh#i&iné*hes heen
reported by various‘éuthqrs;. hehrman.(19$9), in‘hisrreseareh wihhuRing‘
boves,‘haé.sh0wn thatgtheApreSence:of thelhale wiﬁhlne3£ing material is
importantﬂto_stimglate-thé~fehale'into'reproductive condition; -White. -
(1975),_5150 working on the Ring Doﬁe; fouhd that'ovarian‘developmentAis
affected“byystimuli frém-the.male_within a 48—houreexposﬁre to the male’

and that‘the effect is enhanced by the presence of the nest bowl and .
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nestinq material. :She also found that the male is stimulated to build thei
nest aé a result of'the.female’s presencegv From her reseaxch, Whitedcgn-
.cludes:that éome partiéipatibn in neét building is important to facilitate
V egg laying, buﬁ whetﬁer the stimulation is due to-participatipn in~nest'
buildiﬁg by the female br’due to tactile stimulaﬁion of the nest is not
~ "Wii1oughby and-Cade (1964) found~£hat the presenéé'of a nest box 
: was‘eséentiai-for Successfui reproducti&é,effofté_in ééptive Ameridaﬁ'
Kestrels. They.learned'that thé‘abséhcé of the hést box-iﬁhibited fuil
sexual Behavior iﬁ the méle‘and'pfevented ovulaﬁién in the female.

J_ Brown and AmadOn (l968) state that in birds of §rey(‘the female
builds most of the nest andjprobably selectsvthe actual nest site. My
obsefy;tiohéléf-Sﬁéiﬁson‘éfHéwks}sh0W>the oppbsite, with;the:ﬁale ﬁlaying'
a lafger role in negt constructiqn. However, the female wasAfiequently
' pfesent-whilé‘the male was;engagea’in,nesﬁ bﬁildihg'anamthus each séx.
was pfoviding the éther-with»appiobriate4rep:oductive»étimuli.: In addi-
.tionp:i belieVélthat'the locatioﬁ of thé second nést'siteAin thé‘renésting
atteﬁpt was sélectg@ by‘thé malgflas he Wés-ﬁhe7énly.mémber'of the pair-
:‘fo work Qn'of-stand,in theineStg.r<A\_ - | |
S Obsérvationsiof,othéi”faéfors,shéQVVariéué dégfees'oflpértiéiéa-
"tion ihfne$t §onstrﬁé£ioﬁ!by‘théise#és;m.According_ﬁo Zirrer (in Scﬁnell,
l958) énly fhe-female,éoshawk bﬁil&s the nest whereés Kent (1970) ob- -
seived,the male construct the largest portion of the~ne§t with the.female-
.:perched nearby. In ﬁhé Swailow—tailed Kité (Snyder, 1974), HérriS‘Hawk
(Mader, 1975), Prairie Falcon (Fy%e, 19725, anduPéregriné Falcon (Fyfé,

Ii.l972; Nelson, 1970) both~séxes participatelin‘nest building. Snyder
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(1974 feels4thét the female Swallow—tailed Kite arrénges moét of thev
nést matériai whefeaé the male supplies ﬁdré,bf the matefia15
in_ledge—neSting;vraptdrs such as,the.Pefegriﬁe‘and Prairie Fal-
'cons;'thére is ﬁd utilizatioﬁ;ofvnestinq materiéls, fatherlthe-falcoﬁs~
perform a "scrapiné“ mOvémént ﬁo create a slight depressionfon_the ledée.
Fyfé (l§72), Qﬁo observedaboth'Prairiévénd PeregrinefFalcons;in*thé wild *
‘and in capti&ity, noticéd similar prenesting and neéting beha&igrai»éat—
Vtéfns demoﬁstrated by'the pgirs of tﬁe_tﬁd,séeciesw: Iﬁ both'species:the' 
‘mdle initiates'ﬁest—reléted~éctivities by examining,sé§eraljiedges ahd
tﬁeg aﬁﬁempté to atﬁract hié ﬁaté to oﬁe br.more of the ledées. This he
does by performing cerﬁain displays.or enticiﬁg the female With a préy
item. -Thé males were aiso~the First to.éerfqrm nés%rScréping anarpot
~until 1ateriin the ¢ycle did.the“feméies engage .in nést-scfé?ing;.‘Nelson<-
(1970) feports ﬁﬁét ih;Peregfinesﬁhestéécréping waé‘frequéhﬁly performed
in‘tthébsence_of‘the,respectiQé mate;  He thus belieﬁgs that this bé—
» havior-péttern may function,mofé asva self-stimulafér? mechahi;mAthan a
4.reéiprocal stimulatory‘mechanism. |
| ,Américan Kestrels,afe-gaQity nesters; occupfing holeé that have
»3p?eyiqpéiy.begﬁQéonstkhétedvbyﬁ?ther-ﬁirds;{.Néstérgléted ;@tivities, 
_which begin with nest-site inéég.qti»én} aré always initiated by the male
.kBalgébféﬁ,.i976;; STﬁe ﬁ;1é-i£§pectstanyAfé?ofablé-éiteé éﬁd‘théﬁ;at*
txacts_fhe»female to anhole(s)°by vocalizing} providing.prey; or entering E
vthé pdténtialinest cavity.‘1Thévfemale.never'inspecté-new cavitiesrbut
_in the ﬁale's ébsence; will'inspect those already chosenlby-him. "The

fact that the-female stays near the nest, enters it periodically during
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the day, and roosts in it at nlght suggests the plvotal 1mportance of
the>nest cav1ty in the breedlng cycle" (Balgooyen, 1976:16) .
| The- 1mportahce of the nest as a stlmulatory mechanlsm in several
kinds ofrblrds, including raptors,;ls;well documented,v Theﬂnest isfone
factortthat promotes horﬁohe secretioh; and its abeence Will;inhibit
' ~this_physiological_ptocessil This.serVes as a check to prevent needless

energy:expenditure in the absence of appropriate environmeﬁtal..cohditions,

Broody Behavior . -

| | Broody behavior displayed. by femalesrhas been reported in avnumr
;Tber of raptors, 1ncludlng the Peregrlne Falcon (Nelson, 1970, Fyfe, 1972),
‘the Prairie Falcon (Fyfe, 1972). and the Amerlcan Kestrel (Olendorff, 1968;
Porter_and'Wlemeyer,:1972) Subjectlve descrlptlons of the females range V
. from lazj, lethargic to.eickly, The authors state that the females,vas
withlthe female SwaiﬁSOn‘s:Hawk I'obsexved,vspend many‘hourS'perched-or
lyin§ on oY near thewnest,.often7i§noring activitiee takihg place nearby.
,Nelson (1970) found the female Peregrlne sO. letharglc that he was able

to quletly bulld his blind without dlsturblng her. VOlendorff (1968)

‘noted thatAhisrcaptive”femaleVkestgel,ﬂwhile:in>thefbroodyistate, did not
'atteﬁpt’to-attackihim'aslehe-had dohe freViouslyv;f$hevfemale-l obéétted
inil976-remained'oh,the groahd_ahd;hrooeylwhile her ﬁate.attacked aﬁd'
finally drove:off,an,intxﬁding Swaihson's Hawk; whereas the same female
:left theineSt durihq,indubation.in'l975'toﬁjoinitheimalé invdrivingvaway -

‘an - immature Buteo.
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Inéﬁbation; o )

The general paftern:amgng raptors'éeems to‘include incubation by
Eoth male:and‘feﬁale,vwith the,feﬁéie"éésuﬁiné a iargér shafe‘éf-the'
duﬁiesJ_ The amount;¢f”time-the»maie_incubates-may‘béfdiffefent-for the-
&ariOus spéciés;and,probably diffefsva Qféét-deal-inﬁraspeéificallyﬂ
- Prey availabiiity, individual mbﬁivation; and pést expeiienée«may all
'vpiéyva'rolg.iﬁ determihing thé peréénﬁ of time the ﬁale aﬁa“femalé,incu—
bate.. |
o .iﬁ'my stﬁéy, thé'1976'maléiSwainson'sfHawk’pérformed 7;l‘percent
ofvthe incubation duties during fhe.day. Althoughrpp quah#itativerdata-
Was_taken ih.l97§, the‘péréent of tiﬁe the*ﬁale‘incﬁbatéd:wéé probably |
‘ comparableg VOf;ﬁhree visits to the 1976 Sulphur Spiiﬁgs'nést{ the male
.waé preseﬁt é#Ce.f ﬁﬂnklé (l§775,1feports that he only oncé observed-ag
malé»éwdinson‘sfHawk inqubaté;A»However,.his'étudy did not involve:in-'
ténéive'beﬁavioralvobservafions;.hor were-thé pai£s~hé obsé£ved markedg
He detérmiﬁéd-the:sex of a SWainsonfs Hawk.by assuming "the smaller bird
thét wés;generallyrléés agéréésive:to humaﬁs was'the ma;e“ (Dunklé;:l977é
66).

’-_,Réééaféﬁ'haé shown?ﬁhéidiviéionnoffinéubaﬁién:dutiés:of’othgf
species of:_i;aptors“a;- fol;ibws;,.' Nelson 'g197-6._)“ ‘found that'b-cl;thadu.i_i:‘
'Pérééﬁigéé iﬁéﬁbé¥ed;;witﬁ t£éAﬁaléniﬁEﬁbgﬁiné as.mUCﬁfas 30-5O péécent
ofithekdayfat midtcycle; The female always incubaﬁed at night. As with"
thé‘éﬁainsgn}s Hawks.I Qbser&éd,_thé fema1e Perégfine:had,cohpleﬁé control
overﬁthé timiﬁg‘of,incubation reliefs. ‘Theymale"waé strongly motivaéed"

to incubate, although he was more easily disturbed from his duties.
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Snyder (1974) reports that the female-Swallowttailed Kite performs
'most of the incubation during the day and all of it-at night. The male.
: aSsuﬁes oue to three shifts during the_day,'ranginé from oouts,of 49 to,
118 miautes. In contrast,'theffemale inoubated‘for'l28—_to_l78—minutel
-bouts. Mader,(1975) states that both sexes in Harris HaWKs incubate but .
could not determihe'if both males of an observedttrio incubated{ Incutaf
»tlon bouts ranged from 10 to 102 minutes and on three OCCaSLOns au S
exchange lasted for only ten seconds. Siewert (inVSchpell, 1958) found
thaﬁ the male GoshaWk.ledfthe’fémale-awaY‘from—the5neSt;and.then flew to
the,nest'to incubate'for up to. 60 minutes.- Kent (1970) also found this
pattern in Goshawks but states that the female became increasingly re-
luctant tO'leave.the nest, and after the flrst 18 days 1nto the 1ncubatlon
vperiod, she‘refuséd'to.allow the male:to lncubate; Porter and Wlemeyer
'-(1972) in their research‘on captive Amerrcan Kestrels, report that theA
'female performed most of the lncubatlon but felt that the amount of tlme
the male lncubated‘was an 1nd1v1dual_characterrstlc. Fyfe (1972) noted
_that'iu the wild both male and female'PrairiejFalconé incubate in-a w§;1~
regulated mannerrwhereas:his captive»femaleewould-not allow the male to
' ‘rnouﬁate. ‘Tubbs (1974) found that the female Buzzard performed most, and

~.in SQme-cases;-all of ‘the’ lncubatlon bouts°

Reuesting Attempt”

Aftér-a nest failure many raptOrs will‘reﬁest, witﬁ'NelSon (1950)
sta.t'ing that ‘attainment of a new .reproductive cycle can také aPProxima-te-ly
'two;Weeks. By June 16,-1976 the firSt nest_containing two‘eggs“had~beeu

abandoned by the Swainson's Hawks I observed. Within the following week, -
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the ﬁale.initiated nést-buildihé activities‘at a. new site. The female
spenfrconsiderably lessrtime at £his-new site than the male'andFWas ne&er..
observed to;#ssiSt her mate in his néét-buildingvefforts. 'The-feﬁale aid,
ho&éver,iéilowtcopulatich. The ﬁew ﬁéét wasgunSubstantially.toﬁséiuqﬁedy

,perhapsuindicatiné a low motivation lével‘inithermalec Ié true, this
mayvhave'béeh a'resultrpf the'fémalé's frequent'abséﬁce,‘éoﬁseﬁuently
,depriving-ﬁhe-male of appropriate stimﬁlationb The female'nevér_reat~
téined.reprbdﬁctive-status, n§>eggs weré_laid, and interest in the new
.nést di&'ndf;exfend'pésﬁ:Jﬁly;  o

Duhkle (1977) found théf,Swainsbn's Hawks did not laY»é-secona
clﬁtch of eggs aftexr the firsticlutch,had been destroyed. As ihvthe pair
I observed, he found three'pairs;that initiated nest-building adtiviti?s.
foiidwing:their'ﬁirst'nest féilures.v}Ali three of thefneﬁly_constructed
nests weré."f;imsé“. |

An-explan&tion Qﬁ}the pair's,.especially thg&feméie1$,~behavior
“A I obéerved,Ais.oniouSlf:éompléx and impossible to define solely from
Pbsgr§ati§ﬁ$;; Neéertheléss,.I}will present-seve:él,factcrs that may
AAhave;playedga.contributcry roié'in preventing a:SuCCessful renesting
: effér;t o .

- 'i'hé :_femé,lé.‘.s b’eh_a{riorv"‘.iaj:'é- in the- fi'-rs.tv pelét‘ing‘ ;a'ﬁt,emp't'r i-ndicatéd~
she'ﬁééuﬁnaer é%réss; ‘An-animal_uﬁdéf.stfegélcan‘réséohdiéhysioiogicaily‘
,by'increasing itsicortiéoStQ:Oid'levelg._ These ‘hormones -a¢tivate t@e
body’s»defgnse éystemxand sﬁbsééuently cause a shutdown of.reprbductive
functiqn;: Corticosteroids have the same  ¢hemical basis as gonadal
‘Stetoids.éndzthus-ap ingreasedﬁcbrﬁicosteroid production-.results in a

ldecreased produc#ibn~o£'gonadal'Steroids; theteby -Ainhibiting reproduction.
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The possibility that this type of physiological process wés occurfing in
‘ theffemaleiswainson‘s Hawk‘cénhot be‘tbtally»dismissedex
| The-sécond.exélénaﬁioﬁ ihvolvéé the physiologic response of a
» bird,toﬁpho?operiéd stimulation. The—gffect'of éhotoéeriod.on,thé initi—
. ation of breeding in birds>has_been a'subject of intense studya‘ Results
reveai that in tempefatebélima£es,,pﬁotopérid& is thenprimary'environ?rr
_mentai féctor:thaﬁlcontroisvthe-timinq'Ofrfebrbduction-in'bi;&s;
-‘Willdugth»and Cade-(l964)fc0ndu§téd éxperimeﬁts to'deterﬁiné:the'effect
of photoperiod on Améficén.Kestfels;' biffereﬁt liéh;—darszegimeg were .
.designed for three groups of;captive-Ame;iéan'Keétreis; Aﬁésults»shOWed
that kestrels exposed to a.long photope?iod-during'a coldrNeW York‘winﬁer
, neverthelesé_camelinto reproductive condition'ang p;oduceé_fertile eggs.
. Lofts and.Murton's.(1973) fesearehAhés aiso démon;tratedrthét
’somefspéeiésAhéye énrefraCtoryiﬁeriod whichfinhibits;réﬁiéedingfeffortsA
"‘despite'a thtinued_stimulatorygphotbperiod.: Apparently:the-negrbendo~
.crine apparatué fails tb-respond to thé photoperibd‘stimﬂ;ation;‘ It is
sttulated,#hat the reftactorf_periQd ﬁechaniém is.adapti?érby preventing
_ the_pioductiOn of yéung.during ﬁnfanfaﬁle enviro#ﬁentél;céndifions. The
] aut@éré,#otg‘thaﬁ'such'é_@echaﬁiém isféf‘paﬁﬁiéélar;iméqﬁﬁanCeffpr
. :mig:étd?y §p¢¢iés‘thét.eﬁ?ag¢7i§'pqéﬁﬁnﬁﬁfiglfmpit:énd/qrfaﬁtumnél'hypgrm
. éhaéia;. - T Coh S , Dot L .
: Had’the_Sonqita pair sﬁgcessfull§ rénested,‘incubationAwould have
commenced th; fixsﬁ.Week of July, with theleégs hatching approgimatély
) thirﬁy daysbfhereaftér‘  ?ollowing a-hesting period.of six'weeks,~the
- young WOul&°have ﬁledged sometime in mideeptémber,ﬂ,This wouldibaVe had

the .adverse result of the adults caring for feCenﬁly fledgéd yvoung at.a3
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time when they.themSelves would-needytozprepare for the long migration‘
Vsouth; Southern (1954) found that Tawny Owl (Strix aluco) fledgllngs
:nalntaln a prolonged dependency on theLr parents, .As a result, the adults '
_willﬂnot rebreed followingZan,initial’nesting failure;because~the perlod
of dependency would»be protracted-into thevunfavorable fall months. i
-Whatvenvironmental, physiologieal, and hehavioral nechaniSmst'f
" actually suppressed'the second breeding_attempt of the Swainson's Hawks
_cannotfbe aseertained simplylfrom,obseryations. Howeyer,;the~two mecha-

‘nisms discussed may haVeicontribnted-torthe.observed result.

tCare of'the Nestlings
.In most'raptors, the roles ofhthe sexes dnring-thednesting period

Seem to follothhe,basic’éatteran obserVed'in'theVSWainson's ‘Hawks. The
- female is prlmarlly respons1ble for broodlng and feedlng the nestllngs
' whereas thevmale lsﬂprlmarlly-respon51ble for_prov1d1ngrprey. The ex-
tent to which;the'female'allows thejmalevtovperform brooding and feeding
varies among?as well~as within speciesi

'.ResearChleonducted on the Peregrine Falcon (Nelson, 1970), Harris
-»Hawk (Mader, 1975) and Swallow—talled Klte (Snyder, 1974) showed that the‘
‘:female exhlblted the greatest amount of broodlng behav1or,.although ln |
~all three spec1es the male was occa51onally allowed to- hrood the young.,-
:In contrast,.research conducted“on-Goshawks (Schnell; 1958) and captlve
. Harpy. Eagles (Todd, 1972) revealed that ‘the - female never - allowed the
male to brood-theryoung.-‘Balgooyen‘(l976).neverfobserved‘the male

American Kestrel brood nestlings, but beliéves it is possible he does so.
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:Sheltering>replaoes broodrnq‘as~nestlings7increa3e in age1and,sire;-with
the continnation of the.same division of labor.

| Whlle on: the nest, the. female may preen or nlbble the nestllngs.
fEllls (1973) noted the female Golden Eagle nlbbled about the nestllngs
»ears'to remove debrls.bulld—up‘caused.by paras1tes.tASchnell (1958) ob~
‘rservedhthe female éoshawkrnibble her'yonng in order to.remove inseots.
No~snch behaviorlwas:observed in.the Swainson'seHawks,in the present'

stﬁdy,

Feeding.Behavior‘
| Many raptors’manifest‘sone;form"of thevdivlsion of foodépresenting~

‘rolesfthat'IjobserVed inTSWalnson'svﬁawks, These'twovphases'inVolne-thex
perlod before the female hunts at Whlch time she alone feeds the nestllngs,
'and the perlod after the female . hunts when - both adults may feed the young.
Varlatlons occurred at the. two nests I observed, and degrees of varlatlon
~cantbe'seen among and-within'Other-séecieS'as wellqi A discussion of the,
resnlts obtalned~from obserVations_ofVOther'species_follows.

| At the two Peregrine Falcon~nests'Nelson-(1950) observed, the -
duratlon of the first food-presentlng phase was about two weeks. At‘one:
'nest Nelson w1tnessedrthe male attempt to feed ten—day-old nestllngs but“f’f”
'he_was,preventedﬂfrom doing so when~thezfemalesarrlved_and took‘theeprey‘f
xfrom hiﬁ.. Although‘theumale wasfcapable=and motirated to‘feed:the.nestd
lings, herwas not "allowed" to do solby the female;v_Siﬁilar’behavior was
demonstrated byvthe'Sulphur Springs female-Swainson‘s Hawk I cobserved.

- The same type of intervention‘oocurred at the second:nest-Nelson observed, .

but the male of this-pairgwas not as capable at feeding the nestling in
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~that he tore morsels too large for it to swallow. - After approximately
twe.weehs, beth'femaleebtolerated their males'feeding4the young.
‘The'female Swaiiowetailed'Kite:(Sn?@er, 1974) exclusively tore
and presented prey te.thelyeung duting:the:firet.twqrte three weeks of
the nestling period,:'Thereafter_the nestlingsfﬁete able to swallow pre§
'whole. CAt thiS»point; the femalevincxeasing;iastayed awayifrom the nest>
ahd‘centributeaito the hunting effortsAof the_male,’ The male new‘pagsed,
" prey: to theAnestlinqe"but;was never‘obeerved.to,teargthe.prey.' As_withgh
the 1975 male: I observed, it is difficult-to4determine whether- the malei‘
didfhet tear prey fof the hestlihgs.becauselhe-was incapahie of.of.ind
eXperiehCed at_aoing eo; ot becauee the prey items were small eneugh
(Anole leards and Hylld Frogs) that they dld not necessitate belng toxrn.
. Schnell (1958) began lnten51ve observatlons on a nest of Goshawks-
when the young were about a week.old. Durlng the first week of observa-
tiens, the femaie spent a ﬁinimuﬁ of ten houts at the nest; VThe“femalerh
never allowed the malebto feed the nestlings while she wae-present}‘on
,the cOntrary; after flying to andereceiting.Prey.from_the male, the fef>
haleVWOuld hot feed‘thelnestlings;Prior to the_male;s departure,‘ |
‘o The female lncreased the llkllhood that the male would leave the
'area by emlttlng a "dlsmlssal call" ‘ observed the same sequence of =
v;etents peffotmedﬁbé hoth”female Sﬁaihsoh's Haﬁhe I»studied;: Neither aié
lowed her mate near.the neStswhile»feeding,the;young, and both‘emitted_
diemissal'calis to force their partner to’lea&e. Schnellbpostulates that
.this behavior has developed'to increase the male‘s huhtinc_-:;.rate° .Into the
third,week of the neetling_periodfthe femaleréoshawk_decreaseduher.tiﬁe

spent "at the nest and increased her time spent hunting. At this stage,
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the male Goshaﬁk passed prey to the’nestlings, but only remained -at the
neet:for an_avereéepof onebtortwohmihutes; Schhell observed seteral oc=
-caeions during‘which~the ma;e was‘preSented with Stimuii'thatlwould have
induced thevfemalerto.feed the heétlihgs butwthe male feiled to respond.

| | ThefHarris Hawk'is unique emong the raptors that-hate been'dis—
.cussed in that this specres practrces polygamy (Mader, 1975) 7 The species‘ o
VlS also dlstlngulshed by the fact that the. sex roles practlced by other
species are far lessvrlgld'or even absent in the Harrls.Hawk.— The female
S is extremelyﬁtolerant.of e male'slﬁresence at.thetneet{ahd allows the
male(s) to feed the nestllngs at any age. Although the female generally
vperforms the greater percent of the feealng dutles, there are occaSLOns
when:the opposite is_truer, Madergbelieves.that’the<high leve;'of toler—
'ance{is cheracteristic of"the species-end‘ﬁay?havereVineo ih conjhhction
twith;their séecialimating system’(w.j; Méder;~pers,.coﬁh;), If:Schnell,(l958):
is correct in_pOStulating that‘the female'Goshawk‘s intolerence.towérds
the‘ha1e°s_pre5ence‘in the»nesting'areé is an aaaptive-mechanism to in=
,vcreaee hislhﬁhting rate, then the observed tolerance exhibited hy ther
fehale Harrie'Hawkhcan partiélly_he ettributed tQ the'fect'thet twokmales

- eretcontributiné to -the hﬁntingyéffort;'

Femaie'e Rethrh to'Hunting}

Several:factorSvdetermihefthe time-thé'female-leéves the young in
the nest ih_order_to’huntr: Forfthe~firstbonebtoftwo weeks’of»the nestling
.perioe an adult, generéllj the femele,-mest remein‘with‘the"johng to brood
r-ahd'guard them. Following.this critical period, the duration of the fe=-

- male's increased absence may be determined according to the precise needs
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of the.yonng orrpreVailing.environmental cohditiOns.. If stressful
weather conditions:such as intense heat or heavy.rainfall exist then the
_ femaie Qillrsta? with thernestlings to protect:them.v Nelson (1970).found :
”ﬂ,thathhrOOd‘size (l.young vs. 3 young) was;adfactori the adults With one
f_lyoung exhihited a,lengthened brooding and guardingfstage.r Anotherffacf_
~¥tor maf be hormonal; withndeCreased hormone 1evels\resulting in~decreased,
:,motlvatlon to stay - w1th the nestllngs. Movement away from- the nest can
:Vbe gradual as Schnell (1958) saw in the female Goshawk. As time passed,
- the female perched progress1vely further from the nest until in the. fourth_-
- week she was absent from the nesting area thevmajority oﬁrthebday.
” eThe need to tear:prey and present morselsvto the.nestiings.can
.~ help determineithe 1ength.of-time'the femaieustays at the nest; _Once-the
nestlings can manipnlate éreybfor themselves, -the female'is free to ieave.
: The-tiﬁing‘oan‘differ for’pairsfor.species that feed mostly small prey.’
whichvthe young .can swallow whole versns‘those“that'feed mostly large prey
thch require the young to attain a certain level of skiilAin'order to i
dismember and'consume the prey. . Despite thehdecreasing need'to»tear and
present morsels to:nestlings, the,motivation remains strong“in some fe=
fﬁmales and‘they cah‘he_observedj?resenting,morselslthroughout thé-hestling
:>period' . The 1976 female Swalnson s tore prey for her nestllngs a week
érlor to thelr fledglng‘and Nelson (1970) observed a female Peregrlnevtake
prey. from her fledgllng so. that she could feed hlm°
A poor prey year and subsequent need for intensive huntlng efforts
by the pair can override-other faetorS'and stimuiate the female to leave |
the. nestlings alone‘and hunt. Ellis (1973) feels that a female Golden

Eagle is more motivated to hunt.when no food items remain. in the nest.
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' This reason may-paxtiall?_egplain the different-hunting effprts'exhibited-'
by the two female Swainson's.Hewks Ivobsetved. the 1975 nest rarely cen~

‘ .tained‘uneaten.prey'fteme wherees the 1976 nest;regﬁlarly cOntained‘
partialiy eaten‘prey iteme.r In“COmparing the hunting efforts of the two

' females, the 1975 female devoted more time to hunting then the 1976 female.

Nestling Behavior

'InVestigative:ehd;Play Behaviof
7 Botﬁ,investigative and play behavior were obeervedrin young .
SwainSoﬂ's ﬁawks.- Investlgatlve behav10r is often lnterpreted by the'
- human. observer as play bﬁt care should be taken‘not to 1nterchange the.
two terms. Wllsonluses the-termfexplore 1n.the_samercontext I use inves-
' tigete,iaﬁd‘sepatates‘eXplefe~aﬁd play es feliewsg;'"Tq e#piorejis'to .
learntabeut e,new'object or aﬁetrangebpart of:the envixonment._ To plaf_
is to move thetbddy*and to_manipulate portione of>a known'object oriene
vironmett_in'ﬁovel ways " (Wilsen; 1975:165) .
,’Nibble was*the mest promiﬁent;investigetivetbehavior.pattern_per%
' formed when the'neetiiﬁgs~were;YOung. fheAﬁeetlings;ftequently nibbled~
’AJat objects in. thelr enVLronment such as leaves, twmgs, and nest materlalsc,
When the 1976 adult female dellvered a plece of tumbleweed to the nest,
7both nestllngs nlbbled at 1t.( The experlence that occurs durlng the
nestlings’ investigation~qfvplant mategial may involve some learning
which can‘later be of benefit'in nest*buildiﬁg behavior.' Schnell ob~
EServediheSt—building activities perforﬁed by hestling Goshawks{ One
nestling “"picked up'a fascicle of pine needies, cartied it in the beak

acreSS;the-nest and dropped- it on the rim", and later another nestling
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'"took a thg in its beak and pushed it w1th a wriggllng motion of the
"~ head into the nest rim" (Schnell, l958 396, 397). Riess (1950) demon-

' strated that young rats (Rattus norvegicus) deprived of objects to carry,

.tincluding objects such as. feces and food pellets, failed to build nests..
u:when they became pregnantu Nest buildlng is an element of the breeding
f'behavior~ofvratSias well as‘birds, and‘Riess ,study indicates thefimpore‘~
f:tance of seemingly unrelated experiences. R
Nibble was the first tactile behaVior pattern directed at prey.”
‘iYouné nestlings:are~unable'tOtperform‘the=mature Selfvfeeding behavior
hpatterns and,thus'investigation of the-prevaas-first:performed as-nibble.
Bill- stab emerged as a behav1or pattern to lnvestigate prey about a.week :
[after nibble.v, | N E |
The nestlings commonly.directed nibble at each other.' This be-
Ahanior pattern was performed by the young throuéhout the nestling period
in 1976 but was exhibited'W1thvdecreaSing frequency,by.thegl975 nestlings;
'Rather, as’ the younger nestling aged, it activeiy avoided its'sibling. ;
’ Intranestling nibbling has beenvseen in Peregrine Falcons (Nelson, 1976),
' Golden’EaéleS (Ellis,»1973),'Goshawks‘(Schnell;,1958);-and HarrisvHawksA3
7'11(Madérr pers; comm,). F. A |
. ” I do not beiieve-that nibble.performed bp thernestlings represents
‘ta form of allopreeningah Wilson states that "a;sallopreening is. pre-
eminently if not exclusively,devoted:to“communication“:(Wilson, 1975:208),
rHe_further conciudes that;allopreeningiusually‘Serves as‘anAappeasement:
Vdisplay‘and.incorporates-Fdistinctive,invitation postures" (Wilson, 1975:
‘_209)«] Nibble, as perforned by the nestiings caﬂ best be interpreted.as

- an investigative behavior pattern. . I believe the motivation that led
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the,younq“to ni#ble each other ie;the same notivation that led them to
'ninble inanimaue.objeets; -No "distinctive invitation:pestures" were
notea andveithef'nestiing was abie.to initiate allonibble;“Nonspecific
daﬁevwas reCOnded as~£0vthe»§ercennege of tine thetnestlings initiateé
:theibehaﬁibr patfern,_but*my impression;was,theu neither ptedominantly
did so.- - ' ' | |
vdust as nibbling at~pient materie1e may invblVegscme fofm-of
.leerning related to‘nest building, allenibblingfmayrinvolve an-elementr
of’learning ueieted-to future'couruship disélaye. .Aluhougn I aidvnot
observe-ellepreening‘iniadult Swéinéon'siHawks, itvis.incokéorated:in
the early pair-benaing benavior of American Kesfrelst(Olendorff, 1968),
Harris Hawks (W J. Mader, pers. comm. ), Harpy Eagles (Todd, 1972); - Pralnle
,Falcons and Peregrlne Falcons (Fyfe, 1972)
- Foqt—stab wasrfrequently;employed in 1nveStigatiqn of prey items;
neét'matefial; and branehes;ubThe*develépment of(epeed ana'accuracy in -
the_perfoiﬁance of.foetvsuabuis.of future benefit to the young when they
will need to kill.prey-and.defend_themselvesﬂy
:Tne play.eeQuences Inébserved.Qefénperformed‘by the71975:f1edg;§>
S : %
.'llng.: Sne-inVeStigated,an object in her»enVironmentj,and then pfoceeded
'<to manlpulate the object° .The typlcal object used in play sequence was. |
cdﬁ’dung° The fledgllng; whlch spent a con51derable tlme on the ground,‘
,would suddenly run to a pile- of cow dung and rapldly fire a serles of °
fpot—stebs at‘;t.> She would then grab a plece of dung and hop and flap,v
: orAshe_WOuld walk whlle dragglng'the dung. The dragging was reminiscent
nof:en adult -dragging prey. dJust as suddenly eeAshe began, the fledgling

would releasé the dung and;Stand-or~layfover it.. On;othereodcasions, she
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- continued the preyvactiQity by runﬁingvto anotherrpile of dung or a roﬁk
-and foot-stabbing her new victim.. | ’
Beach {(1945) defines four characteristics of pléﬁ? 'The3§equénces
I observed fit.hié defiﬁition in that they were cﬁaracteristic éf an im-
ma£ure animal, did not ﬁerminate in_immediate'biolégicaliy siqnifiéant:,
‘ ;actions, énd apﬁeared tOvreﬁregent'an immature animal at;empting'an édult
activity., The siﬁilaritf.betweéﬁ'the‘fledgling "afﬁacking; the éow duﬁg
_and an'adulp "attacking"'a_pfey animél.was;evident;  fhéifoﬁrthfdriterian‘
tha£ tﬁe behavipr seems t§'expréssvemotion_or pleésﬁfe,jié an qbservation
tha£ is difficult to substantiéte; | |
.Munro (1954) reports a.play éequence he observed involving a
Prairie Falcon méﬁipulating cow dﬁng. - The Prairie Fal&oﬁ was seen
swooping to the;groﬁnd,»picking up'a:piece'ofncow dung thenArepéatedly'
dropping and rétfieVinéAthe dung‘befofé itﬂréachedlthe qréqndQ' Thié
.adﬁivity;was followed by thé‘falcon*iandiné’on theiéroun§1 tossing the
dung.andspouncing on it, Finally, the‘falcon flapped«several feet from
the(ground, toséed the dung and attémptéd to catch it,tWith.occésiOnal
'succesé,
| fcéde 11953) pbsérVed his:¢ap?iveﬁr§i§ed_gééhékaattack'many 9@*"
jects in.itsienvironméﬁf*égch_aé dirﬁféiods;and'S?aﬁéﬁés;.:Aftéﬁlit
léé?ned toAfly; the”GOShawk aﬁtacked'othér;réptors inAéhg area'but Cade
beiieved #ﬁesefattackSVQid noﬁirepresént a‘fbrm of;aggression\bdt~rathex“
a form.of-play.
I-never'observea'thévwild adultléwainSanS'Héwké‘play,»butAI have.
. observed apparent play in a céptiVe adultg .The play: bouts involve the

hawk foot-stabbing a stick of rock in hisvcage,'andfthenidragging the
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object about the caée often while scréaminél Sometimes the Swainson's
mantles over.the ebject'and screamejthe same_behaviOral sequenceihe ex—l'
'hibitsfwﬁen glveh food. Although play behavior is generally con51dered
» llmlted to immature anlmals, it is frequently exhlblted by conflned adultr

animals.

 Feeding Behavior

" Prey Distribution Among Nestlings. My observations led me to

. conclude that control over'prey.disttibution_couldAbe‘divi&ed iﬁtc three

stages:

I. ~Adult tears prey for_nestlings'and*adult contrqls its distri-
'bution.'
U ITe AduitwteaIS'preykfor nestlings_and nestllngs control its

distribﬁtion,
‘i.III;i Aeult presents whole p:ey to néstlings-and nestlingsveonttol_
lts distribution.' - : | ' e | |
Stage I encompasses approx1mately the flrst seven to ten days of
the nestllng perlod In thelr first Week.of llfe, nestllngs are weak and
unceordlnated. Nelson (1970) feels that Peregrlne nestllngs are fune=-
tlonally bllnd for at least the flrst day after hatchlng.. As a”resulty‘
the young are lncapable of obtalnlng the food themselves and are there—v'
.fore‘dependent on~the’adu1tfto»dlstribute_it~am6ng them;_.HoweVer; the
mnestlihgs-can;stimulate the adults to feed,them:by performing one of
sevetal beha#ior patteras; Ellis (1973) dﬁserved»one»eagletiperform a
fwing—QuiVerﬁﬁdisplay similar to thoSewekhibitea by lmmature passerines,

'Ne1SQn?(l970)\fOund»that.Vocalizations emitted by Peregrine nestlings
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::play'a r6le-in stimulatin§ the'adulﬁ to feed themf:—Nevéftheless;'although
:nestlings may perform-partiqular bghavior pattexns to stiﬁulafe the parent ‘
~“t6 feed them, the édult»is highly ﬁotiV&ﬁed_ﬁb feéd?ﬁhe ﬁéstlings at this
stagé aﬁd normally the very é@eseﬁce;d£ young—is a;sufficiént‘stimulﬁs,to4
veiiéit feeding»by'thé édult as'ié;illustratea:in fhe folléwing éxampleq
“Ellis (1973) obsefved a fémaié Gdldén'EagléApresentvmorsels'té her
,v;éleeping,ngstlings;@vThélféméiE}preseﬁted a morséi té boﬁh,éléepinq
_éaglets.butfas theyttemained'asleep,_éhe.swallowed it. .Pfésentati6ﬁ5~
'6ccurr¢d séVeral.tiﬁeS“and_occasionalif resulted in~é_nest1ing éwakenihg,'
to~accépt-a moréei. | - | - |
7V»At‘this staqe ﬁhe-adult séems:hbt only'motivatéd EQ feed the
nestlihgé-bﬁt-also to divide the prey somewhat éVenly amoﬁg them. Nelson:
'(l§70) reports thaﬁ one female”Peregfige he.observed was highly;motivated'
to feed all her nestlings andgwbﬁld;léah over the nestling closest to her-
Aéo.as»to pfesehﬁ food télone positioned further away; Shé alsbbcontinued.
to feed}tﬁe §Quﬁ§ even whén,the§-3howéd‘no furthér_interést.
‘Stagé}II'is;reached'When the nestlings develop coordination and
~are thus-able to assume conﬁrol»over,the distributién of'féodhA Control .
- can Eeiacqﬁiréd by £hé ﬁﬁélizatipnzof?SuChifacfors;aé:.'{ifrsPéedfin : 
fakihg;ﬁhé>érésentgd mo£sél}f(2)'po§itidﬁ tak;n by'ﬁﬁe nés£lin§ inrrelaé
" tion to'the food presenting adult, (3) dominance status of the nestling,
_,and-K4)-quality or,qnanﬁity of VOCaiizations; »The.re;ative impdrtance_
- of fhese factors cdan differ~aﬁong broods. | | |
NelSon'(l970) fouhd thaérafterrone week tﬂe;fémélé‘Perégrineraf-

peared less motivated or less able to’eVenly'dividé food among nestlings.
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'VRather, the nestling that was closest to the female and begged most vigor— -

..ously-was the nestling that received the greatest.amountfof-food{
In his study of the Goldeh Eagle, Ellis (1973:66) noted
When eaglets are very young, they experlence dlfflculty ln',
pecklng the bit of flesh from thé parent's bill. The adult -
assists the young in this actlon by 1owerlng and rotatlng
“its food=laden bill about the*ax1s of the head . . » . AS
the eaglets grow( become more aggressive, and eat larger
chuhks of food, they_begin'to"rotate their heads when. they
accept ‘morsels. All of these factors facilitate food trans-

. fer, and the adult shows- less tendency to rotate its -head
_when it offers food. ' ' '

f’fhe exteut,to uhiohjthe;young control the distribution of food

lwas clearly demonstrated by the contrastlng amounts of food recelved by
vthe two nestllngs in the 1975 ‘nest as opposed to the 1976 nest.f Ale- |
though when motlvated, the older 1976 nestllng could obtaln food flrst
and thereforearecelveumqre, prey,dletrlbutlon subJectlvelyAappeared.rela—
‘Atively equalut in cohtrast;:the-older:1975:nestlihﬁhoiearly.obteined more
prey. The @uahtity:and quelity,Of'vocelizatiohs wae-uot1related~to‘suc—
ieeSS»in Obtainingfprey ae.it~was in Peregrine faicdu neetlings‘(Nelsoh;
ti970)§i.IhjhOth.yeaﬁs.theiyouhé'SweiheondsdHawk.nestlingeruocaiized hore'
" than: thelr older 51b11ngs, but the vocallzatlons produced no observable

' effects; .f051t1on and ablllty +6 grab.uorsels qulokly were the‘helh |

; factors*that deterhlned prey_acqulsltlon,

| »-chhnell (1958) felt that when: the femele Goshawk_fed the. nest=.
lingshthere was greater equality in the division of prey and less
'aggressivefehcountersfamong the'younéq. Nevertheless, feedings were

still controlled by the nestlings as was demonstrated when the two older -
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nestlingsrobtdined more food than the youngest nestling. The-greater
strength of thé 6ldé£'néStiings wasrthe principal factor causingjthe un=
even prey distribution. Tubbs (1974) in his study of.the»Bﬁzzard,~reports ,
the feeding aduitinever made an attempt to.énsﬁfe a féir-distributioﬁ of
prey-among neétlings.  | |

‘The thifé stage is rééched when theladult no longerltearsrand,
preseﬁtsjﬁorSeiS'to-thé ﬁestliﬁgﬁ. ,Thé'héétliﬁgs aréiéblelfo'eiﬁher
swallow Qery.sméllfprey whole, or tear'iﬁ forﬂtheméelﬁes._'The~transition
v.from Stage II to Staée III is not_smootﬁg Alfhouqh the:neétiiggé are
éapéble of feédiﬁg théméel&és, a female may:cbntihuéiﬁo.piesent ﬁprgels‘
at inter&élsgthroughout the nestling period;‘_Schnell,(l958) observedr
this.in.the Goéhawk, Nelson (19705 in the Peregrine Fa;cdn;AandvI ob=
sgrved';hié atbboth SﬁainSon's'Hawkinests.' B?own andemaaéh-(l§6é) ééate“
..that the female.raptér.will feed the'nestlingsiénly_if_th§§~s§li¢it hef,
bu#>this wasrﬁot the case in hy oééerVations.A 7 A o | A

: fhioughout’mostwof,ﬁhe neétling period ‘the yéung,contr01»the
diétribution of pfey% The relatibnship bgtweén agg:éssion;and~fo§d

acquisition -is discussed in thé following section.

' agonistic Behavior
N FeedinQ»bQutsﬂrepreseﬁtednthe-periodsvcf gréat?st SOqigl;inteféA”
édtion:éhd3coﬁflict-ih the néstliﬁg phase of.éﬁains¢n‘s Héﬁks.‘ A
‘dominanée hierarchy emerged‘fromntheseléituatiéns oficohfiidt."The
nuﬁber and int¢nsityfof aggressive~encountérs betWeén nesﬁlingS‘appeared
to be related to prey‘abundaﬁgew' Wilson:(i975:249) states "In géherai,

aggressive~submissive exchanges increase sharply when food is clumped
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instead of'soattered'and domination of one piece of the food or of a small
area of ground:on which'food is concentrated becomesnprofitable,"' The
» reiationship between!food-availability and degree of-aggressiveness dis="
played by nestllngs -has . been found in many, although not. all, raptors,

The phenomenon ‘of aggress1ve behav1or manlfested in the form of
sibicide and cannibalism Was recOgnized by Ingram (1959) assa survival
mechanism in the breeding strategy of raptorsa: Asynchronous hatchlng re-—
sults in dlfferlng aged and therefore sized nestllngs, thereby permlttlng
. the occurrence(of th;s mechanlsm,mhen;necessa:y. Ingram reported 1ts_'
eristencefin a Qariety of:species;including-Swainson‘s Hawks. He did.not'
have'direct evidencerf sibicide.in Swainson‘s,Hawksrbut baSed,his.be—
lief on the Cralgheads statistic’of a 40.§ercent“mortality rate -among
recently hatched nestllngsn" | |

.I'believe sibicide'caused'the death'offthe younger«nestling‘in :
1975 and resulted from increased aggress1on 1n the older- nestllng due to
an 1nadequate prey supply. -Thls.concluslon lS based on dlfferent aggresh‘
sive behav10rs dlsplayed by and different amounts of prey avallable to
the nestllngs at the two nests i observed Although I dld not gather
:quantitative,data»ondpreymdensitiesp my;eValuatlon-of prey.availability‘i
-'ls based on the amount of prey not ammedlately consumed by the young.
.Frequently at’ the 1976 nest prey ltems were only partlally consumed w1th :
the remalnder-eaten at a laterit;meﬂvfIn'contrast,_after-the,frrst two
weeks of the.nestling period,,prey items.never remained uneaten in the
1975 nest.

TheuaggressiVe'behaVior displayed atrtheﬂtwo.nestsatook'seVeral.

forms. ‘At{the'l975~nest; it initially took theiform of bodily~assaultsq'
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The older_nestling bill-stabbed and bit the younger nestlingotO'prevent
it from obtaining prey. After about two weeks:such attacks were no>r
.longer necessary. The younger nestling,beoame "intimidated" to the
. point that aflook or head4sulng'from the oldex nestling oausedrthe
youngervnestling.to moye away; Although at the l976 nest there were oc=
‘caS1ons when the older nestlrng attacked the younger nestllng, nelther
the. feroc1ty nor the results were equlvalent to - that at the 1975 nest.

Ingram (1959),found juvenlle srblc;de regularly.practlced by

'Short—eared’Owls*(Asio flammeuS). But_hehdiSQQVered that in yeaxs of f

prey abundance,badults,placed food near the nest.whichrserved,as a mecha-
"nism.to'prevent the-oldervnestlings from-killing'and oonsuming the
younger. nestllngs.' Prey left in the nests of hawks, such asroocurred
- at “the 1976 Swalnson R Hawk nest, could serve the ‘same’ purpose.A

The correlatlon of aggre551ve behavior and apparent 1ow food
supply has been dooumented by other researohers. . Tubbs_ (1974) noted that
‘older and more - active Buzzard nestllngs frequently tock a- greater percen-
.tage- of the food prov1ded for the young, often by phy51cally dlsplac1ng
‘younger-nestl;ngs:from the presentlng adultd Such behavlor was not
.detrlmental to the younger nestllngs whenusuff1c1ent prey was. avallable
: 51nce,.afterksat1atlon, older:: nestllngs.allowed the younger nestllngs to -
eat.thelr.flll;»,But when prey Suppllespwere 1nsufflc1ent; smaller and |
'weaker ﬁestlings starved or-died-as'a result ofédeliberate‘attaeks from
their siblingSr: Although Tubbs (1974) found 81b1c1de only practlced at
‘nests w1th food shortages, MacNally (in Tubbs, 1974) reported a .case of
.sibicide-despite'abundant prey in the nest; Snyder and Snyder {1973z 4631

reported that at a. Coopers Hawk nest subject to a poor prey- supply, the -
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© "young in this nest were in a perpetual state.of‘near'starvation, and
incipient cannibalism was noted on several occasions, with young attécking‘_
each other".
Schnell (1958). states that aggressive behavior was seldom dis=
.played by~nestling Geshawks except during feeding bouts.. Although prey
was: plentiful enough.té feed the three young dUrinQ‘the,first;few weeks
of the nestling period, it was.hot'sufficientitonfeed all three young -
during'thei;'peried of maximum'growth;,;An ind;catien;of3inadequate prey
numbers was that prey was never cached after ﬁhe-young were e'month old.
Of the youngest nestling Schnell (1958:392) states,
’iDue_to the lack of nourishment, the period of maximum growth
 was protracted. It would appear that competition for food ;
. with the older nest mates- commenced at least as early as Junei;ﬂj'
. 25 (16 days of age), as the welght of. the- youngest- nestllng
at this: time deviated from expected. normal growth. It seems
~evident that insufficient nourlshment from this time on never
' »allowed the growth curve of the- youngest restling to- dssume’
its proper form during the period. of maximum weight increase.
This resulted in a weakened condition and probably was the
[ultlmate cause of death on July 19.-, -
He-contlnues'by stating that.the greatef strength of - the older
nestlings allowed them to obtain more food and that (Schnell, 1958:392)
MAfter feedings,_thé-yeuﬁgestewas‘eftenpobsetved_to show.signS;of hﬁnger
. while'the'6lderinestliﬁgS»Were:well:setisfiedcﬁ ‘Afterfiﬁs-death,-fhef
nestling was apparently eaten by its nestmates..
Mader (l975)enoteS'very littlegintraeneStling aggression in Hérris
Hawks. He,sgeeulates‘thatithe basic~1a¢k of aggression may be-adaptive in

préeparing the nestlings for_possible future cooperative breeding-efferts.
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vas threeSomes;-.He further postulates a possible:explanatioh for the
presence of.three adults’at ohernest is that the.ertra gdult "could
probablylincrease:prey supplies at a nestrtherebf.ihsuring‘greater‘fledg;
lihg-success in low prey years" (Maderf*l975£83),»:Suqh ah>adequate'foodr
supply_could:also'help explain the.limitedVamount“of.intraénestling ag-~ -
gressioﬁ seen in this sPecies;» | | . - |

Siblinéhstrﬁgéles betWeen'eaqlets is suchra frequeht phenomenon -

- that it has been termed the "Cain and Abel" fightf(Brownfand Amadoh, 1968).

In some species such as the Verreaux's (Aguila verreauxi) and Lesser

"Spotted:Eagle (Aquila'pomarina)’the secohd,hatched nestlinﬁrnever survives}v
while in others, suchbasvthe Goiden Eagle; the surrival of more.than one
.:nestiihétis'not_infreqﬁent. in“the caSesvof:theiieSSer Séotted Eagle andh'
.1'the Verreaux s Eagle, Meyberg (1974) states that food avallablllty does
lnot alter the chances of the second nestllng survrtlng. He reports that
although the si2e>difference between .the nestlings can be=minima1,}one
. nestling exhibits aﬁy“aeéeptance of intimidation"A(Meyberg, 1974:224)91
'>The eaglets that are the objects of the. attacks will often retréat -to the
”iedge of the nest. where they w1ll eventually die of starvatlon, exposure,
,.,-{.jo‘_r Will; fall' out of the _':inest. )
tThe deathroftone}eagletiis not:dertaih ih the Goiﬁéh Eagiefand
‘tsurﬁiraliof theneagietsbéoesAseem to benrelated toffood suépiy. Ellls
'(1973) observed Slbllng battles between eaglets under ten-days of age.
He;attrlbutes these battles-to misdireated feedlng~attempts:duringAa
. period whenvthe1eaglets.are.hungry:yet not.fully,aware'of their environ-
ment.due:to a iagkﬁof vrsual'aouity, aHe_éostulates that.these battles'

-have,an»adaptiVe.significanceginfthe breeding:biology:of Golden Eagles
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'.when'there is'a prey shertageu FWhen]such a-shertage does occur, the fe-~
:»male is motivated to leave'the nest ih order-to huht° The hungry eaglets,
-whlch can- now reach each" other due to- the fehale ] absence, blll stab one
-1another,-.The aggressive”encounters can lead to the\death of one-eaglet
'thereby allow1ng a greater probablllty of the surv1val of the remalnlng
f'eagletej |
..Bgecham and ﬁochert-(1975) fouhd that:a deinance hierarchy'was L
zeétatlished in Golden Eegle nestlih@s‘ahd coqld'result ihithe deethvof-
- the,sﬁbordinate eaglet'atleny time in the nestiingqperioa;'
LA reletioﬁshib between asynehrenousfhatchihg,-brood size reduction
eﬁd preyiaveilabiiity hasebeen.demenstratedvinﬁspecies oﬁtsidevthebfamilyr“
'pFalcohiformes;_.Inhthe twe”following examples,ithe;ﬁechaniSmjbylwhich
: brood'size is reducedhdiffers from the,meehehisﬁ feund in:raptors.,
’ Ohmart (1973) noted asyndhronous hetching}ihfthe Roadrunner

,(Geococcyx californianus). - He 'states that- clutch size seems to be regu-

'wlated by existing prey denSLtles, but if prey den51t1es are suddenly.
‘.reduced durlng the nestllng period, the brood sige is correspondlngly
: Vreduced. Brood reductlon is accompllshed by elther adult consuming ther
.ll”younéest and'Weakest‘nestling(s)- Rlcklefs (1965) states that o:-lsyncl'n:'c.v-'=

’vnous hatchlng occurs in the Curve—bllled Thrasher (Toxostoma curVLrostre),'_

:,but the dlfference in age between the young rs only one- day or less; e
Rlcklefs feels that dlfferent begglng behav;or abllltles by the nestllngs

V allows.the-adults to selectively perceive and: feed the most'healthy‘and
vigdrous yound. Thﬁ54during periOds of.?oor”food'snpply,ithelnestlings
Vleast.adept at begging die'from-starVationO‘>This explanation.implieshthei'

adults select the most fit nestling, in'contrest to my obsexrvations Whieh
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suégest éétiveAintra—néstling cémpetitidn-and aggression select the most |
fit nestling, with the adults. serving only as pasSive.providers of fooq%

In regard to raptors, not all aggressiQe'behévidrlbetween nestj 
matésris éldiréét cOnéequence of'léw fobd-a&ailabiliﬁ&.- The.Cain.aﬁd._l
Abel-Eattle péculiar»té Several species. of eagles ﬁay nOt~besreléted to.
-prey abunéanéei(although prey abuﬁdanceAmay‘have played a:réle in its:;.
'evbiutioﬁ5. ‘ﬁut in mény species of.raptcrs} é'éorreiationvbétweén deéi”‘
’créased foﬁd sﬁpply aﬁd-incréased intraénest aggressioh can be» |
Vdeménstrafed.l Its-adépfive‘significanéé is thétjthemnestliﬁgsEthemselfes
.conirol-tﬁe*distributioh-§f‘food:throuqh-greafe£ stréﬁgth}lagiiity,~and.
aggressivehess, thus insuring that the mbre fitnnéstlings surﬁive. Since
ﬁhéfprey pobulatidn caﬁnot 5e accurately judgédiatitﬁéftime.of egg—laying, -
thié meéhéniém'alioWs rabt@rs>to.1a§_a épecies—speéific’nuﬁber_ofreégé .
anagtheh adapt‘their final Bfood size tg-the’currént yeér}sffoodisupplfg

AY

Er@m the.results.of:my study:ahé thosé of otﬁeré, SWainsén's-Hawks
can Be:vigwéd as opportunistic carnivoreéﬁ _They'preyvOn a wide variety
ofranimglé, both verﬁébratesvand inveﬁtebrates, aS'well_aS'cgrriqn (Aligrt, ,»I
19365 hhiﬁé,figéé);A;éésidéé;the;céﬁmohfpfey”i#éméfrééprdéafin_éwainsogfé."
 HawE$! dietslsudh-as.cotﬁentailsi($ylvilagus Spmf, m%gefﬁP¢:¢ﬁz§cus'$§s,

eﬁc,); and small~birds;\they’have also been noted tb'take”Longetailed

Avaeasels G$u$tela'frenata)-(Dunkle, 1977), ducks,(white, 1966) , ‘Regal

Horhed Lizards (Phrynosoma solare) (pers. obs.), Tiger Salamanders

-(AmbYStqma;tigrinhm),1White Suckers: (Catastomus commersonnii) (Dunkle, .

'1977)'andjArmyw@rmsw(Eglidﬁﬁig”Zea} (Littlefield, 1973).
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' Swainson's HaWks.ére éften chéracterized as léfgely‘insect—

féederé{(Brown and.Amadon,A1968i,- However, the~méjor:food habit studies
indicétégthat’the greatesﬁgpercent of the Swaiﬁson's Héwk diet cohéisté,
.,of mammé1ian prey;  Créighead aﬁd Craigheaa (1956) found that_83.7-per¥‘r
ceﬁt of,the ptey itémé in;thelsp;ing and summer:diéts;QflsWainSOn’s Hawks
'-wére.mammals Whereas Smith and Mﬁrphf'(l973)‘f6ﬁndvthaé in'tefmé §f bioﬁ
méés mamﬁa;s'éegounted féf 99%1'pe£ceﬁt. ;The éuthors:notéd'that Locustrel‘
<insects‘composéd 19;9 péféent'infterm5<gf numberg,oprrgyAitéms; bqt in- -
terms of'biomass were relatiVely uhim§ortantb- Swainson's Hawks‘are fé—.
ported.to consume large nuﬁbers~of inéects'én a ééaéonalrbaéié primafil?
during,thé‘preparatéry period prior toAthe.fall migration (Whiﬁe,rl966;r
Littlef#eld, i973)’orxjusﬁiéfter theiriarfival §n thei#'breeding>§rouhd .
.iﬁithejépfing-(TaYlér;~l9a§)- "In my study’l found,that althpugh the
densiﬁy:ofvgrééShopéers'appearéd;hiéﬁliﬁ.Sonoita in 19753 (aé'judgéd.by ,:‘
the numbers‘seen wheﬁ-walking to_and_frpm fhé=blind)‘only ten were brqught-.-
to tﬁe‘nésf.. IndQ n&t knéw if the adults.caugﬁt’and.consumed 1argér
-quanﬁities Of.grasshoppefé-théméelveé,duringltﬁe nestling period, but I;”
pxoposéithat_it'was unecdnomicél in terms,of energy SPeht versus gained -
for.the-adulté_to,feed'théifoup§~5n:g?assho§§§rsgi

- " Results froﬁ'my sﬁﬁd& ccnfirmﬁEhé}éaaptability 6f'théffeeding o
: h;bits:of:éwéiﬁson'siﬁawké,>nEa£1y in ﬁhevﬁestliﬁé.period;,wheﬁ p%sserihes
were-aléo nesﬁing, tﬁe Soﬁoita adults-preyed-upon_gasily captured nestév
liﬁgs. Dunklei(l9775 also.noteg that most birdé in»the diet of Swainson‘s
Hawks were immatures. ,Later.ih the néstlinévperiéd,aS»reptilesvbecamev
kmore abundaﬁtlahd coﬁspiCHOus, the diet Qf‘ﬁhe yoﬁng gradually consisted

primarily of reptiles. th.Sulphur~Spréngs,'where'Water'hab;tatsfexistea‘






























