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Inbroduchian E

1. INTRODUCTION

The Black Rhinpcams {Diceros bicoemis) is fourd in many small popuialions taday, The
cument range consisis of resanes in Kanye, Tanzania, Mamibis, Zarmbia and 2omih Africa.
The Black rhung stands at approximately 1640 om al the shoulder, is approx. Jonin [&ngih and
vrlighe Dabwaan 80 and 1440 kg, They can reach the ege of 40 yeers, 1ha fameala reaching
saxual metu ity Between Mour and s years of 1ge, with Arst panurion between seven 3ml
nine years. Males became saxually actl'vs batwaen t0and 15 ysars fapeEnding on Leir rank.
(Adoock, Emslle; 1997,

Tae alm of this study I3 12 detemming H one g¢an azcefein the day of peak receplivily In a Black
Rhinocergs female, This is 1 be aocomplished, sclely by documenting the behavior and
activity exhibiled by her. For this raason, the nateral bahavior patems shown by 1he Black
mhinooerss must be known.

11 EcHogy

The habital of the Black ritnocercss ranges bebwocon monlans forast, thrmugh savanna
waoodlend, bosh anid Ihickat, médiom gracsland-waodland scotones, =galiered trea gazsland
and semi-deser, 1o desert (Hillman-Smith, Groves,; 1994),

Bnck chinos are browaers and eal mostly [eqves arel age fram bushes and shndbs, bul 4ige
an occaslonal herb (Schenkal, Schenkel=Huliger, 1963). In addtlon, in the dry season, ey
will sornetimes eal rass (de la Fuertla; 1977). Predamed feeding haight & bsbvean zem gnd
one melar, Ilangh ey can reach ower 2m, Twig diameters are three (o len milllmelers, buot
coukd be up to 30 millimeters (Hillman-Smith, Groves; 19547,

The habltat chosen by the Black ming is based o0 cerlan requinemenis. Firsl, a permanan
watar supply must b wilhin raach 0 e T oF fvsrs o permanant watar helas, Sesand, is
the bypas ol food pedfesterd by the spedes (bushes end shmbs), which, 35 the same &Be, lerdg
iha anamai shalier frons e weathar (sun end wind) and profection sgainsl 88 most dangecoes
enamy. man. Lasiky, ihe need for wallews., elther Ia e form of a mud walow -~ statde bass,
with shaltow sheet of mud and water = or a “dry” ‘wallow consisling of Jusly or Dae-grained
so0il. The wse of wallows may halp regulate their body jempergiure, due to the absanca of
swasl glands, andfor hava g favomble effact on sk condifion and 25 protaction ageinst
sctoparasiles (Schankal, Schenkel-Hubiger; 1988%, Thasa ecological requinernends fiay bo
Iha raeson wivy Black rhinas, ihowgh salitary, ame net ovedy temional, Home mnpes tend to
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ovardap. The axceplons are the home Tenges of dominant bulls, which 4o not gverap with
each ciher. Subordinate bulls are tolerated within the l2mitary, when the dam@anl bl knows
Them well. Homse rangss vacy In 5126 «with habiial and possicie population censity (Hillean-
Smikh, Sroves; 1284). SuberdEnale and old budls tend 10 be pushed Ioto 0m aezs {Adoock,
Emslia; 1837).

Heme ranges of the famales are usaelly lergar than thuse of he males ace, and Juvenlles
Rave lamer hame ranges than adults <o. Mean ranges in Mgoropgano (Tanzania) of adulk
imales in 1967 wera found to be15.8 square kiomelers, females 14.9 square kilomelers,
imunatuse malas 35 8 syeane kilamstss and lnmatuts fmalas 274 squars klometers.
Hovwever, in@Anges /7 [ovesd will waler, they werg a3 small as 2.8 square kilarmabars (Hillman-
Smith, Groyes; 1994]).

In regions with good grovdh, i, parls of the soulk afficen Bushveld wilh succulent gromdk,
horme ranges can be bebtween 0.5 1o 2 square kilcmeters. On the other had, “desern chinos™
it Darnarmiand hawe up o 500 squarts Kiom clars (o home ramgas {(Adesck, Erslie; 10567}

As rmanlisnsd abivws, hormas mnges tand 1o oredap. Bulls fight from time 1o time willh obher
mates to exped them fromher Eemiory. However, usualy subordingte mates, and hoss kal
the dominant ball knows well, &re Wleraled, Fihts usually ocour when comeonbed with 2
strange male. Generglly, these are young ardmats, which camncl defend hemseives ar whose
erichiar does nod prodecd hedn & adull males saeking o lake cver a pprien of 3 domingnt
budl's teritery {Adooek, Emslie; 1807

1.2. Behawior

Black minocersas muet dink al east svary bao to threa days, althaugh they can distance
Lhernsehes from waler sources ovar 30 squang kikarmeters, Where succulent planis arg
evailabla, a smalt parl of (kair water requireme ms can be mel, and they can ga [onger sl hout
drinkiceg. In the rainy =essan, they will even iillze puddiea for water durttng thele wandedigs
insgtead of going to water holes (Adcock, Emslie; 7987,

Generally, water holes are sought gul Inthe evening. at sunset, the anlmals Wil maks thelr
wdy 10 1heir Bedig argas. Comman paths gre used to and gmewatar holes.

Fhinos are most active duriag the niget, when d 18 eogler, and v h Ingreasing daylight, the
reurmibier of resting indradals rfisas. At soon, mosl animals can be foemd Testing in 108 Shacks
or ln B wallow, {de la Fueata; 1977

COhenlnes animals will mesl at watering boles, walliws or along main tracks {Schenkel,
Schenkel-Hulllger; 1960}, When ths ocours, they usually keep aboul 30 meters dislancs from
aach othar and appear 1o ignomns one ansther (Schankel, Schankal-Hulliger; 158G).



miroduction i

If anleals 4o want 10 mes, females will appraach each oher caulioushy. wath Iithe agqrassion.
o0 eomed, they will nudge each ones with the Sdes of the hesd or hom, and 1hen walk
Away.

The meeling of a male and female is Akely 10 be acoompanled by aggeassion. The male wilk
approach with a stéfegged gail, perhaps snoting and sccasionally sasaping Lhe head
{Hillman-Smin, Groves, 1824). If sggrassion dees accur, il will be inflated by the feala.
when males meel, Bggression wsually ocours, and may be vidlenl, bul usualiy tha
subordinate make ar visiior will retreal (Hlllman-Smith, Groves; 1884).

&ince the ayasight of the Bl2ck mMino is wary 0aor, oi&ziony Coramunication i vwary imponank.
T this and, tha amimals defiate on regulady used dung plles, oft2n located mear mal
tracks, at the adges of e home [Anges of domlnant maled and often on hilkocks, They scrape
thelr hind feet in tha pils before defecaling, the reby scattasing the old dung, and in the fresh
duy. Slnce these piles are used by many individuzls (sometimes even by while o), the
feesh dunp 1ells which Indvidusd 1= In (e area. Through scraping the fedt in the fiash dung, &
soent Icail & laid in the divedion of Iravel (Melstsr; 1997

Vilh such seet, iraiks molhars and their young <an find aach odhar [ they Decome seperaied
and are aul of eashol. Depending on the independence af the wawng and the wolerance of the
mother, the distance between melher and chikd can reech A0 meters, Alse, males can Holkn
prospectlve mates with e keln of these trails,

The ealrus cycle af the femnals has been stated 1o be anywshers from 24 B> 285 days
(Schwarzanberes, 1993) 10 28 10 48 days (Adcock, Emslle; 18973, Males becoms intensely
imtermsted in famalas apprcireialy S 1o sovan days pror tt aoulaiion. VURa O SO CEres
ime hegt, she will oftan reise her 1Eil 3nd spray urine, which e male will thens Lest raagh
fienmen behavior (Adcock, Emalie; 1997, In 1he wald, females generally uringle m a nen-
rilualized manner. 8 cantinuaus aimost vedlcal sream withoul pressune, which is Imtemupted
and pulsated owards the end of the process. Riluallzed anrtalion conslats of & single squln; &
srnall quartly of udne is ejected with [#lle pressure. (Schenkel, Schenkat-Huliger, 1965)

The made will tauliously and stil-keggedly apgroach e femate, afler testing the female’s
urire for har eydic slate. [fthe famala is net ready for rmetiog, sha will atdack him. The cloger
she is lo wrufation, the maore tolerant she becomes of his advances, umil sha ulinnately alovws
M4m to mou . The maEle may cemsin moumed between 20 and 46 minutes. Femalas can
copdlate repeatedly wilh ke same male or gther tulks, (Adeock, Emsba; 1987 For e
Frecess to e successful, tha famale mu=t mata within 24 hours of avuiation.

Fregnancy |exds sbout 15 moathz. Tha cow will 8Bow aoesisus young 1a say with her urtll one
manth pricrdo parturition. One month =flar the Erth she rmay sllow tham te retum and
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avcompany her and har newdem Young bulls often accompany their moihars 8 years or
e when 1hers are many edul bulls is ihe regien (Adeock, Emslie; 1887,

Diuring a calfa Argt year the female will say inthlck brush, sometimas lsesing her young
within For short perieds, Durng maling, a calf can be endangerad by tha advances of tha
males, aspecially if they are oider fAdcock, Emslis; 1087, The ususl spacing between calves
ic about 27 rmodhs (06 |2 Fuenta; 1977).

Anpther tahavior obeeryed masty in capdaity, 15 nead and hom nibbing. v 2008, rhinos will
rub their hems Fragquently on poles, fecks, fences sc. In most cases, il appears 1o be an outiel
of A drive ar ore, which, 303 nommal el momental skoatian would (ead 10 5ome kind of
appetitive behevior. Tha rasull = a shortened hom er special type of abrasion 0f the
pammanently greming horn (Schanked, Sthenkel-Hulligar, 1888E).

1.3, Stalys

At the beginning of ha 15" camury, the Elack minoceros had the targesl papalation of all Tve
spedes of tinocercses. A coupe o hurdred thousand memed the African cantnent, from
central west Africa to the Greal Gragoo at the cepe (Emslie, Adoock; 1597).

Burng the 18" century, the European influsnce In Africa Increased amd the Black it
became exting in e westam end canlral pats of Affca. In seuthem Africa, the popul=ion
nurnbers also decreased. In 1933, only ko populalions widh 110 2nimaks werg (81 In South
AfTice gnd thay ware porsecoled a5 vemiin in Kenya. It s esiimaled that in 1880 oaly 100000
ingdhidusle survivad. Thiaughout the sidtes. the populstlon comtinued to declits and in 1870,
only 55081 animals remained. Karya had he largest pepulaifon of abou 20000 apmals;
howawver, Ihey wera sfill widaspraad throughad s Sonlinent ([Ermsile, Adoock: 1987

Inthe 70’5 and BO's, there was a Massive mcrease in poxching, which was caysed by & rize
inthe dameand i horns. Dus L2 S increase 36% ol the word popdlation dizappeaned m 25
years. Since 1982, Ihe populaleon has stabiized a2 around 2473 individuals, Consenvatianists
hope itis 6 nod jusl Ihe qulat before the next starm (Emsie, Adcack; 1987,

A9 merdioned abpvre, the wild populalion of Black fuinos cansists of many small pepulatons
today. There are four recogaized scolypes, with onky minor diferences thetween thern:
DeeTs DICNTHG Bicormis is adapted well to desart-like ving condibang, O, b, mictass bas ib-
I%a skin wrinkkes on s runk from d1s back to ks belly. These are ned s2enin any of the ather
southesn ecolypes. D, D, mikoy is smzler and O, b, argpes e found ondy in Carmeanaan
tAdecock, Emsie, 1857}

These few subspecios lve in different regions. With the exteptlon of the complelely colated
westamn subspesies {0, b Aewgines ), all boundares of distdbution ame nol dear-crl. Howewsr,
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1here are dear difflerences 1hat x5 in climete, erwironment And ecolagical canditlans Inthe
centar of the subspecies region of distribution. Therefore, it is probable, Ihal thers are ganelic
and bshavioral differences between the four subspecles, This IS tha reason why d was
decided al the Workshop of Rhing Pratection in Cincinnati (19€6), tharthey shoutd ba listed
saparately ([Emslle, Advock; 1997],

Dua o ke atarming rate of decline in e rhine popelalion, 2005 haye 2een L0 be their
responsibaity io beeed thass afirfas, Sa they will not go cornpletaly edinet, and ganedtis
diversity is preserdad,

14, Poplition management:

The main ablecves of breeding programs, like tha EEP (Eurapéischas
Erhaltungszwchtprogra mmi is 1o minimize inbkeeding, (0 equakze genelic representatan of all
founder Indéviduals, and b reach midmum vlable popalatbon Seos. b odar o retain 8 defimed
lewet of vaddabhily over a speclled number of years (Schrsiber, Kolter, Keumanns; 1995)

The prosimats 2irm is 10 avaid inbresding depession. The utimate 4im, |s 0 presave
sufcient penetic plasticty far populetions 1o sdapt to changineg envirenmems afier their
rednimpduction ime ihe wild (Schreiber, Kalter, Kaurmanns, 1985)

[n the regicnal end globak management pograms, alms fer the porpukalion size of & spedes
and un what ime frame thes abin is Lo bo reached, an: given. Tha size of a8 populsfion s
detarmined by penetic and demagraphic anabyzis, in orler to presane qensdic vadaion, the
aga-pyrarid amnd s on. To furdhar Ihasa eims, the ancestry of sach specles is kepd n
databanks, g0 S3led stud - Bpooks, which are acoessible regionsly and imemationally. Thazs
8llew 1he breeders o maintain genetic diversity by lnsunng the redalicnship bebyvoan

[0 kel0 RS

apir [ [ u

[n erder for genetlc varation to be presecnced Ihnowgh capiive breeding, knowiedgs of 8
Species’ requremnenls 1or Suttessful propagelion is necassary. In many Species, today, this

data is either limided or complately iscking, Therefore, zoo-basaed. specles-spacific reseanch of
repoductive mechansms ig essential (J.K. Hodgas, 1935)
Repreductive racearch, ag relaled 1o captive breeding, tan be clazsified inlo three main
ereas, according 1o the level of applicalon {J.K, Hodges; 19858]:
1. The assessment of reproduciive stalus, which prnvidas practicsd inferoabian in the
day 10 day management of capve Dreading-programs,
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2 Monarng the mproductive atug provides the besis for studles designed 1o contrd
o7 regulate fertilidy through comtracepion.
3. Inviwe reprodudiive lechnoogles, which generally Irvolve tha manipulation of
nalural reproductive processes, using gametes or embryes.
The assesemenl of an animals' reproeductive stalkls is essential for many ressaons, whan
dealing whh capthve propagation.
Krdwing an animad's reproductive poladial, whlch (S Basad an e ganadal function {Cvary
cyrles; testicular fundian) is necessany when selecling animais for pairing, espedEaRy
betwesn zoos. Eady and rellable detectlon of pregnancy |3 Important In evaluaiing breeding or
Insermination atempts. More specilically, Informatlon on tming of cvdlation is indspensable
Fow effeciive use af tirmed malings and assisled reproduction pracedures, such as atificia
Inseminatien and emibye ranaler.

There are many cifferent ways of delermindng the reproduciive status of anmals. These
inclwde invashe methods {lapamlomy, 13 pamscopy amd blood =amples) ard nan-invasve
methods. Among the non-levaskes metheds some pequire restraint of Iha enimal fagmel
gmaa s, Ltrasonagsaphy or saliva samplés) and othess do not (behavioml phsepvetion, unins
garrples o facal samgles) (K. Hodges: 1885).

host of the fime, non-invasive proceduras, thidt dg nol requira 1he anisnal 4o be captured,
would e preferred, gince this exposes (ke snimal 1o the (&35 amaunt Srase. This is
especially true when dealing with exotlc non-domestic animaks.

16, Ansysls mesnods:

Smce changs in lwnnone praduction ae significant o all aspects of reprduction, analysis
ofthe endocrine status s 1he most effectlve of iNe Indirec Methods aF mhsnitoeirg.

Allhough the mezsuremand of hoamones from Bood samples is one mathod, axhvances have
been made in [Bss imvasive methods for measuring tee iomone mveals, These gheamalive
melhods measure metabodtes In anlmal sxcreta. Thus, samales can be collecsd on a dally
basig for prodonged perods, withsul the nead for physical contact, Therefore, lang-emm
pinysicbopcal aesessments can be mack in mosl exolic speces.

One difficolty, howaver, does axist different species can difler in the metabolizro of
horrmarees, and thes may excrete ditfersnl metabolzes of tha same parent compaund
(Heistarmann, Maetl, Hooges, 1895),

Addrionsly, species can vary wath raspect la whether they excrele harmanas preferentlally
ira the: uring or the: etas.

An alematiye I MEAEUring Spacias-specific hommones | 1o ke nan- or group-speciic
ardiboadias. by widch amnge of chemdcatly smmilar Melaboliles & mexsursd in & Single assay,
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The me|or beneftt in Ihis method |8 impréyed sracticallly, since non-spocific a28ays <an be
afpleed 13 3 wide range of endangered speciks {Heistarmann, Wa@sil, Hodges; 1995,

In mast mammalian species, reladle information an 8 femala's reproducthee slalus can b
chteaned by the measurament of two Jroups of madataliles (erinary homone analysle):

1. Esifne conjugales [E1C).

2. Pregnanadiol-2-glucuronide (PG}
Tha mezasurement of E1< usually incledes astrona glusuranids gpd Estmne suifale, a5 well
2% Trae Estrana. PdG maasoremenis reflec] a poory defined group of 20-e-hydmxodsted
progestemne metabolles (Helstennann, Masl, Hodges; 1995).
These analydes are 20 [ar the fnest widedy used meihod af men@oing raproductive stames and
FEQnancy in most spacias.
A3 menlionsd above, uinary SIer0ids are excrated In mast Spesies in 2 conjugsated fomm.
Unconjugeated stemid melabollies vsually predomingte b feces.
Yiith respedt 1o cvrarign cycles and pragnancy group spemﬁ-:: ASzays Mo the raasurement of
20-pxa andior 20-hydriscylated progestines pMovides relabla information | a vanery of
spetles. Concerning pragoancy, the nor=spesillc measurmmenl of tola| estrogens in fecal
matter Inmugh the wse of an andiserum, which collecihvely deleds astrons, estradiok{ T-o. and
£&tracdial-T7 4, has been successful in diagnosing and manilaring of pregramcy in 2 varety of
specles (Hefsiermann, kst Hodges; 1595; Schwazenbenger. 1998).
AS mdicned, urinery sterids are eacreled. in mast spacias in @ conjugsied Fonm.
Uncamiogated steroid metabolites usuvally pradarninate in feces.
Raliabe informéation on avanart cycle in 4 vanaty of species cgn be oitained fom groug-
specific essayg, that [dentfy progesterons melabalies (20-o0- amdior 20- hydroxatad
progastines). In Hagnasing and moniboring preanancy, he non-specific measy ement of fecal
talal astregens {specificaly sstrone, estradial- 17—z and estraclol- 17-0) nSing anleserum has
been successtul.
Beth aspecls of endocrne monfiorng of mearian function anz lllastrated In Fig.<1=_ i
demonsatrales the patiem of uknary estmdic17-} armd 20-o0-dihydroprogestanone In
comparison {o mating behavior Tufing two =uccessive oyaran cycles m an individual northam
whhite rhinocersa (Hekalemann, Mol Hodges; 1905).
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Fgure 1 Femotion prefler of wenay Moedlhydroprogesterons (2zBil] aud
peamadiel- LT8 during coaseentive gestrun cyces in n Notilwrn ¥White rhinamrs.  At-
20wy igdicars e of cating (M. Figues sdapted o HINDLE =t 2l lﬂ'ﬁi-r?aagﬁ

Zoneeming eslradiol axceetion, e peofile shows distine pedods of high concemtradons with
paak levels being associaled with Ika time of behavioral estras, Folawing esliies, 3 nss in 20-
c-dhydroprogestergng indjsates tha aosel of the luleal phasa.

Fredicling the presumed time of mvddation is possible, because the onset of the precyulatory
Incressa i esicadial-axiralian precsdes Bahevioral seirus by threa days. The measurement
of 20-a-dihydroprogesterne enables the corfimation of avulation swne days later
fHeistermann, Mdst, Hedges; 1995),

Fnncipally, the came informalion can by gainad through rmeasarement of estogen and
progestercna in faces, hiveenar, e sccordion of MSMMONes Nl TeCER SNaOwWs B MOKA
significam tme lag, in mlsion b raproductive srems (Hedstermann, Mist, Hodges; 19835).

Furthermore, pefecting [n wiro meathads, sudh a8 artificial insaminatlen amd embryo i@nser
should ba & prierty. Thess (echnobogiss will slaninate coslly &nimal iransiers batween z00s,
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which must often alow socizhzaton of ihe animals before breeding can take plase, and wall
allgw the paiing of caplve wikd genama willowt the risks of laesing ganatic matera through
desath.

1.7. Btatus [0 7oes:

Since 1558, Black rhinos have been hred in 2003, The staring population was 143 animals,
consisting of 73 males and 70 females. At this Hme, they were kepl almost exclusively In
pairs,

Untll 1975, the populatan slaadlly iheregsed o 178 animals (99 1emales and 78 malas), dua
{4 an increase i the numbars kepk in 30me 2005 (57 indviduals from e wild, 47 baths and
71 degthe). Staring in 1977, no more Anirmals wenea taken from the wild, so ihe populallon it
not increase, but slayed al about the same [evel From 1976 o 1330, there was a slight
declne 1o 171 animaks. Howeaver, unlll 19832, tha popaletan grew agaen to 183 emmals. In
1940, 204 animals coukd be found in 200s around the world, with the largest poputations
being o Morh America (35) aod Eumpa {55) More than half of the pepelalion was of
breading apa (Kits, 1950,

An of 1895, 218 Back minas were held (o captivity JFoose Milar, 1587,

one of the greates dificullies in captlve breeding of soRtary animels, Eka the Black (or alsa
the Indlan) fhinmoaras, is dsterm ining the Ume of oyulation, Ahkough the aboyve-dessribed
analyses identifes this parod in femelas, it i@ 4 costly procedurs, which not all 2005 can
padorm. In the indlan thinocerns, it has been estabtished Ihat the femake bacomes
increasingfy agitatad and wrinales with an Increasing frequency (almost constantly) whan she
comes ito haat. These aubward sgns Rave been wsed for years 35 a quide for med mating
{Wisland, personal commuoricalion). Ewch Nave not been positvely iemified in the Elack
rhinacercs, At this tme, mosl zoas tand to Bring the mels and famals agathar when the mate
appears to have aninaeased inlerssl in tha femala. This, of cousa, anly works when the
animale ams housad b adjoining stalle and they have 5 cedein amourd ol cartac with each
giher {sniffing possible =nd flehmean of ke fenale’s unine on lhe part efthe male passiblel. n
oo with more than ana Temale, it would be mare afecie, B peak 25trus coubd be
detarmingd by the females behavlor as wedl, instead of having to rely solély on the male.
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The oftimate gim ot 1his sy is 1o delerming i 1 is possible to deiecl Lhe gtaius af {he
farnales reproduclive cycle, in the Black Rhinecerns [Diceres bicans), sokety based o her
exhibited behavior,

In & pravious study by L.J. Mils in 1985 on behavioral charactenistics of the Black minocemns,
behavlaral pattems began 1o arystallze which seemsed ta cainelds wHh the Tamales eqtnis
cycle. The sim of this sludy is Lo cantim the obswrvallons meds by Mils throwghb indapemdent
ebservatlons and verty Ihe findings.

Tha hypalheses derfved fram the earBar gady are 2€ [ollows!

» Qurng peak receplivily, the female will spand 1858 (D no Lirse hang down.,
= Just peios ko eslrug, thers will be small peaks ioihe lene spent standinny.
» There wil ba small praks in ealing f0lKwiNg esius.

= Time spenl pacing wHI Incresse sleadily up 10 peak recaptivily and Tell off gradualry
fallewing estnes.

Addetitlonal hypothezms:

»  Since Black Rhings are depandent upon <ltactory Input, the behevior “amed® should
Increase with Ie approach of estrus fwadld be helpful in daterrmining the gocupants af
the heme range in 1196 wild, [0 order 1o find a male)

= Laaning on chservatians made In the Indian Rhinaeeras, the unnatien fragurency shoukd
inGrea=a wilh the approach of mslrus o al least peak on the day of peak racapthity,

»  Since dung @Eles play an Importent mie in ta Black Phines in the wild, and estrogen /
propestarone can be detaded within il 4 |3 assumed, thet arovnd he Ume of eslFIg,
delecation will increase. [n fhe wild, this tay help males ind fernales in estrus wathin their
beTiony,

»  The behavior of "let’ would be expected in @n animeal wich hEs & reaso for grealer
vigilance. Sinca the Rhinooores does nol have natural peodators (except mer). s may
ba en indleation of peak recaplivity {the Tamale may be ssarching for the presence of a
mala in the surourding bush), and thesefore ihis behavior should increase with e
apprtach of estne.

»  Since mubbing |s nat ubserved in 1he wild, it may be a form of lenslon rekease for capiive
rinos. Wi the approech of sbrus, rbbing should therefoe increase.
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2. Nateryals and Meihogs

Threa lemales were abisarad cwar 3 Si-nonlh perod. Inthe Berdin Zvolejicat Garden. Each
anemal was nbseryed for 9d consetulive days.

2.1 Animals \nd their emaoameani:

"Sha” ¥ 428) was tom (n 1990 In e Bedin Zoo. All pravicus attecnps to mate her have been
unsucoassiul, possibly because she was corphaned around Ihe ege of one yaar. Her $taple
was approximately 20 squars metars. Mer paddock was approximately 100 squars melers
and was siluated bahind ihe paddock of the oher fermates, Thig led to the fact that she wes
faldy Isoleted fraom the visilers, and had visual contact 1o the dber rilnos when fhey were
oulside. The paddock was fencad by |hick woeden planks and the grousd conslislad of sady
saik. A pateh of rees and bushes was cordened off, alsn by wooden planks, which was
reughly 20 squave melars in S2€ ind Includs n previous estimate, Two sides of her paddock
wers lined by the olhar famales paddock, babwasn which wars alzs trees. The thind side
consisted of tha wall ko tha dabda, and tha fowth sida was lined with irees, Eehind which the
outer wall af the zao was [aostbe.

“Ina” (#3088 was bom Inthe Berlin Zoo to "KikRgum® o 1956 ALthe lme of this study, she had
adaughter pragent, who was barn in June of 1985 This was har firsl ofspring. “Ine” secupied
a Moihew'ehitd statie, which was almosl circuiar 10 e and was aporax. 40 SOuars msacs

“Kllaguni” 220 wes bom in 1874 in Kenya, and wes brought to the Bedin Zog in the [ate
seventies. She atso had daephter present at Le Hote of Lhe Study, which was bom in August
of 1997, This wias her fourdh offspring.

‘Kilaguni® usually had the uses of two slalls. The smaler sall was approx. 24 square meters

and e larger af ihe teed, wihrgre she spenl mesd of har {Eme, was alsn gbowt 46 squete
reeetors.

"Ime® and “Kllagunl” utlitzed the same paddock nutdoors, which was about theee hundred
square meters, This paddock 5 next 1o Ihe visitors walkedy, and iherefort has & ditch liming it
ofl that side approx. o meters wide Thees ars thras Jowm-rarmns for the arimals to walk
ima the digch Ihal are lined wilh cobestones and two raised areas lingd with boukders gt the
heighi, of Ihe weilway, separaled by IR dich, There iz 8 amall section of the andasuns
covered by a mof, for shade and protectyon frem the cain, at the @remd of the paddock.
Included In Uiz padoock e wo verlical kg cemanted betwesen he wo doors, through which
e anlmals are released, and two pieces of log abotd 50 cm lang which are mowveabls.
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“Ine” and “Kilaguni® are released aitemalely indo 1his enclesurs, e lenih ol tme depandenl
upon 1he waalher (ses Fig. 2}.

Inside the male was bocated in a slali between "Kilagani® amd “Ine”. Tiis fachitaled certain
amoun of slfactary recognifion between the animals. “Sita® had a stel, wihlch was [ocated on
|h@ oiner side of Ine™. The mala asusilly ascupled @ pesdack autdours el was localed on the
athet side of the house, so the animals did nol sa&, smell or hear sach sther umdar nommal
conditions. YWhen || was 100 celd oulside w le the animals skay oat very langd the male would
be |t gat inta ine karge paddock of the bwo femalas. This l2d e the mesting of “Sita" and the
mele on accasion acruss the fenca. When the male was lal ogethar with "Ine” fir possible
rating this alse acsured in the lengs paddock (see Fig. 2]

The keepers ussally arieed around B30 3.m. 2nd wauld stamt cleaning the stalls. Yvhen
weather conditions allowsd they would (21 9ne” and "Sila outside and begm with theair stahs.
When the anlmals stayed culsids far the moming (or day in "Sita’s” Caga), ey recened |heir
big feeding of alfalfa, hay, vepetahles and pellsls when they wera lel Dack Inslde In the
aftemoan. |f they could nol stay cut wary lang oF I was oo cald Ta let tham oul, hey woald
receier hay or atfalfa, o on rare occasians neihing, aflee thelr stalls wese cheaned. Yhan ool
let cindl thery were shuriled frorn one stall ko the ohes Lo facilate clasning. The by feeding
ueUally took place batwaen 2 pm., and 3 p.m.

Dkuring 1he firsl maonthe of sbaervation, “Kiiagunl® wes pal [t oulside for very g, due t the
yauth of ner call. Therefare, “Ine” was aften wleased twice in one day, afler having spent the

lurch hour iNOooE. &3 the calf gol okder, towards speing, “Kikagpuni™ staved oulside longar,
rsugHy [ the aflemwaon.

Qbsensations 100k piace from $3 Octobard 587 to 15 January 1938 for “5ha® and “iee® and
from 28 January 1988 Lo 28 Apndl 1998 far "Kilagunl.

2.5 Mhethards.

All animaks wera chaervod on 94 conseculive days for approx. 4 hours each day, therefore,
aach animal wes ohxeevad 378 hawre alionether, To ensure 8 comad raprassntation of thelr
behaviar Ihraughaut the day, they wers watehed allemalely in the moming (8:30 a.m_10 12:34
p.rm.) and the aflemonn (1741 am. to 545 p.m.). Ths mesans oty-sevan days (or 188 howrs)
were moming obsaryallons and the resl were In the aflemoon. Cue b the working haors of
ihe keepers, observations could sted ne earler than 8:30 a.m. end and no laler then 3:45
fr.r. Sinee four hours of observelion ware 3 mtimum requiement, a S5 minute overlap
parkad was created over midday {11:41 1o 12:34), in which e animals wers chssnoed daily.
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The time-penods chesen 1o use for compaisod were ten days pror o ihe given astruk and
aeven days thereaflar. For Klaguni, who had (o esius cyche, The: days walt chazen to
coincide with the days wsad for lne. Thas means the days 20 to 38 represeriled the first lime-
period; the days 46 10 83 represented the sacend time-perigd and ihe days 87 0 #4 the
tie-period, This 14t ne firs days of the obgervalion unuzed, 9l poe Ik anlmal tagUared hme
10 get used 1o my mresence, and the lest days unused, because of conpstrection in the ouiside
paddock. The reason Kilagund was observad after Ihe other Eanalas, 33 oppasad 10 GRSersing
her with mach female, wes dut 1 the youlh of ker daughlar gt the time the study began. Due
to 1hls Kilagunl, was pol released auiside as oden or as long as the other famales during tha
firal parl of the absenvaticn, Aftar the other animals had been observed, Kalagunl™s daughter
wae ld enough 16 mman eudoars in the winler far longer ime-pariods. It wes hoped to
theraty allow a cxmparison befween all females, since the lime spent iHADOS and oudoors
waSs appdaximately tha sama.

Far collecing the behawioral data. Ihe all everts method was uxed, which 5 equivalent to
foecws animal when obserying one individud (Allmann, 1973

The beginniog of 8 banavior was noted, end the Yenglh in mineias thal the behavicor lested.
For a behavioral daration 1o be jcoded, W hed 10 bast &t least thity seconds of a given
rminute. Behavior elamerds thal didl ol 128l o more than a few secods, but wers
ransequentlal to the study. such as arination, were simply notad and coenled, [eading 1o the
fraquency of 584 Dehavlior,

The following behavior palbems weee recordad.

Paging: Apparently walking up and down the pagdeck witheul destinatian.

Standing: giandirg with no other sy occuming.

Ll down:  Resting orF skeening.

Eating: Any activity, which Im/ahies cbtsIning and ingegting food.

BublHng: Rubhing hom or body ageinst an inaninale objact

Rasilags: Maving siraw A or faod around for no eppacent ceason. UsUally, by gushing
il wilth the horm: akamg e foor or lssing it imatne air,

smal: Britfitg =i soensthing intently.

Urnating: The frecyworecy OF wrinalion was cted.

Crefecaling The frequency of defecalien wes natad.

Alert: Aflentlen of Ihe animal iz focused on & certain object ar parsam; wilh d5 haad

raisad end mers pointing ferward. This ocoumed, when the animal wes
startied by a nase.
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Ta datanming thelr repmductive cycla, fecal sermples wera Lakun frown the firs two: famales
three fimes 3 weak. and frozen forater analysls. From the ihird female, unlkely tn show a
repraductive cycle due 10 recent bith, mo samples were kakan.

Fucal analysis was based on pregesterons concandralionz. During tha cycle, propestarone is
=t a minirum during menstruatlen ard up W0 evulation, With the anset af ovalation,
progestergne concentradions beqmn b rise.

Whth these parametsrs, faree cvulations wers found for Ing and twa for Sjla.

since, both females showed a fadiity cydde after Fecal anakysis; Ihe curyes of hair behayvioral
patterns were combkned, A period wes seleded which surraunded the estimaled estrus, and
alt possitle corves were gveraid, with the aelavarh day being the day of ovalatlon,

By overapping all curves of & glven behavior patlem gt ovylation, it was hopad, & patem
would srnenge. Inat would alow the predicllon of estres in female Black mincs.

2.3 Data analysis:

The anabesis of tha facal ratiac that was talen 1hres Umas 3 waak dalbarad the days of
suspeded estrus in e fuo females wilh 8 repreductive cycla. The word “suspactad” is used
heéra, basmuss af tha fans mada i0 samping. This masns (e aciuel sstrus may b ioested
within g 24-bour pericd before ar afler the sispected date. Estris was determined es the day
showlng ihe lowest concentration of progesterane (@ the sample.

The dales determined for Sia were 3 Decernoer and 25 December, and for Ine 12 Novaimbear,
§ December and 2& Cecembaer,

A5 10 the metheds whk which the resulling data was evaluated, d was rmade clear hal 1he
curves of the fernates with a reproguciive cycle could ot e Inezled @05 mqual. Thafore, the
animals had to be discussed as Individuals. This = to descriptive statistics, dee tothe smadl
amianl of heal cycles cilained Tor sach mdnidual.

For each behavior pattern, curves were determined, which surrgunded the day of estrus, 85
previousty mealioned, with ten days prior and seven days afler asinus shown. Estrus was
therefore always on Ihe cleverdth day. T, behevior pattems: bafors esdus could Be
eamparsd with 1hoss aflar Ibe day of pedk recaptivity. Theralote, one could detarmEne if I
obsarvad behador was relaled to the appreach of estrus, or § this behevior was pal of the
norm, since ¥ occured after the day ol pesk receplivity as well,

Tha dlagrams used were 31 first the combinaton of Sita's and s heal cycke curves, for
sach bahaviar. Adtonally the averages af aach heat cycla curvs wars damvad and visually
carnpaced, to detemmine IF the behavior patlems of ta indhiduals casld b trealed as eqoal
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Since this was not e case, each behavior pattern was drawn up for each individual
separately. While visually comnparing he bengvioral curves of Ine and Sha, there apprared I
be & declime in the 'gat’ curse oyer ime. To asceraln f this decline was comelaked with lime.
Pearson's produst-memand cormalalion coeficent was determined {Engel: 1987,
Furthenmine, the days sumounding esirus were Separated inlo the maming SeEsi0ns and
aftemoon sessians in which the cbaervations were mede, to determmne if e behaiar
patems wem dapendent wean the Ume of day the were made. Within these curves, patiems
leeding to a prediclion of aslous wore also examined, Singe ghearvatliors wene on a ralaling
bagle thers waz usually tha same amasunt of moming and afterncon seasions. T axesption
to this was duning Ine’s last heat eycle: due to Chhistmas Eve, no aftemoon obser/ation was
poggigle, s she was abseryad in the maming Instead.

Additgnally i thess curvas, the hehavicral cunves of Ihe enlire observation pericds (Cotober
1o Jenusry ard Januady to Apedl) wers compared with the averape temperdune sunde, in 1his
way, 8 dependencs: of the behiavior patiern opon the lemperalere coukd be examined.
Besiies {he yisus! compensoa, the comalation coaffician afler Speaman (Enged: 1997} was
detammined o further undeday the independaice of the behavioral curves from Iha
tamparalure,
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MHagranm 1 Comblamion of all pose turves of Ine aod 5ita with cach svulation
occucrnig oo the eleventh day. The dina paints depict the parcenmagg of flwe s
aberatitm lime pacing wit reeorded. HeatLs: Coanee of days sareoanding Sida"s firgt
cetvus; Elel 35, Corve of Liays surroumiding Sita™s scoond carws Heat L Tne e of
surmumdimg Ine"s st estnus Heat?Ine: Curve of days suresinding, loe™s second
cerus; Hestd Ine: Curve of digys sarounding dne's third estms.

At lirsi glance, the only common featues In nosl of e curves, was &N iNcrease in pachng on
the dey of oyalation, which decrease! apair ihe [ofowirng day.

In an attempd 10 cladfy he cormonakties of all five curves, the medlan of each day was
detemmined, and i5 curee was adoed 1o (he diagram. It was hopsd that this would show any
disfinct pattern an or around the day of peak recepthily (Diagan 2).
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Diagram 2 Combmdtion o7 all paee curvgs of [ne and Sia with cach ovulalion
occoiTing an the eleventh day. The dina prols depict the percentage of the day's
chezrvation time inwhich pocing was receded. Addinorlly, the medioh of each
dave dora poines is given with iis comresponding, curve. PuccHealis: Curve of days
stitrotnding Sita’s first estrus; PacaHeat28: Curve of days surrsunding Sita’s
scoond astnes; PuceHeat Ine; Curve of duys surrounding Ine's [irsl estrus:
FaceHeatZ[oe Curve of daye surmuneding, lne’s second estus; PacsHest31ne: Curve
o days sorroamding [me's thicd cetmee..

The resulling curve (diagram 2, black orclesy showed a peak in pacing on the day of estng,
Wiilch was qanerally Surounded by (cwar Iavals of pacing, bafcrs and sfiter esirus oocurrad.
Hewever, 1his could nol be seen a2 a posilive indlicaloc of cwulation, since this peak was not
desincthie in e, a8 IF K were the nigheast panl oF tha &l cusoa, ot highast poiot of
rarmy days suredwnding e5tous. Hewawar,  must be ocbsernved, thal the peak ococumed in all

Frem curees, four of which wers during 1he given astrus and the fifth {triangles) occumed one
Ay keter,

In order 1o delemiine if comparkng all cunves wilh sach ather is jedified, the average of each
cury e wias delamned and carmpamd {Cisgram d),
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Diapram 3: Each curig for the behayvior of pace is manisensd 1 troosh 5, and
their averages represatn the bedpht of the coluen [ Siacs list ovulaion curve 1
Hita"s scuod evobaion corve; 3 1oe's st ovelelion conee; 4+ Ene’s sesond
wvulation curee;, 3; Ing"s ehind pyulalion owrve.

LInforunately, singa the cunve averages of the indivigugl Temales ware tas different from one
anather, thair behavioral patems could not be seen as equal. This means that each indrideoat
showad g behavioral pattam thal was unigue, and ae genemsl behavior pattem could ba
described. Thersfors, cach behavloral pattem =il be described for each individural separatey,
however, the resd of tha diagrams with ne's and Site's curves combinsd will be shawn in the
appandix for further demonstratlon.

In the: case of pacing, kowever, ilwould oo appear, thal the cuyryes shown by $fa ars
largely disamilar and no ganeral bahevior patlern fof this behaviar should be atempled for
Sila,
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[2Agraem 4 Beherviomnl curves far Sitg with peak rmepi;'it}' anday 11.Dan
puinis show L porcentape of rine it spant ¢ach obrzrvation period puring
PaccHenilS: Curve of days snrroundging, S1acs 13181 esirus; PaceHear?s Curve
of des sueronndlg Siig's second estrus.

Deripg Slla's fArst heat cycle {diagram 4, black diamond), pacng decreased steadlly up 1o the
dey berore peak recaplivily {day #), when it Harted Lo increase agaln (aay 10).

Athaugh Ihe conee fell again Immediaely ater estrus (day12), it is npossible 1o savthis kB a
charactaristic, which paints (o egtrus hdving Laken pace. Especiglly when one conglders the
second hesl-cycla cunee, 1had shows al leasd three such peaks [day &, day 11 festrus) and
ey 15,

To he ceralr no trend is hidden fracm wicw wilhin the curves, the averans cUVE was
determined and added (Diagraen 5). The ayerage curye was used, bedctuse of the small
amaunt of dala peinls avaitable per day, 1o avald an overempheases of a data painl, which
would net gecurately reflecl the observed Bahasiar,
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Mgrim 3: Behovioral aurves f3 Si, witk peak reccpviey on diy 1, and
the avemgs ounvg, Dt points show Lhe perconéage of toe Siln spent each
abmereation pericd pacing and the average of edch doy's pace perecnmge.
PacaHaut1%: Curve af davs sumounding Site's firsl cstrog; Pacel ez Cunve
ol vk marrruoding SHe's seennd esttue: Avempe: Averane of each divs dam
peim und the resulting carve,

With the godiion of the avesage curve {disgram =, black circle), the behavierd patlem
eppeared [0 be more iInconsistant.

[t showed a dewease in pacing before peak ereptivity, which then escalated te 3% duting
Bglrus. Afler edtrus, Ihe curve appearsd Lo filck Up whers it latt off the day befors estrus (at
about 20%). i started Lo indease agaln and reached an aversll paak 3t 40% on day 5.
Thereafler, 1he curvs wayared between 20% awl 20%.
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Diazram 6. Bohavigral curves for Tng with peak recgptaty oo day 11, D
poipug showr the percendags of 1Imme loe spanl ¢ach obsarvation period pacing,
PaceHen1lne: Cone of divs sumounding Ine's Grd estrs; Pace Hear? Ing:

Curve of duvs sumending Ine's sceond goines; PageHealIlne: Curve of diys

sumonnding [oe's third ecine.. -
In Irve's case, & slight rge could be discemad (A curve 1{diagmm 5, black diamond) (the
CUHWE'S IWeSt polms rose pradualty from 10% to S0%), Wet, on the assumed day of astnes, a
decreass Ik pacing oboursad, with 8 higher level of pacing the fliowing day. Aftar day 12,
pacing steadily dacraased from 80 hack down 10 10 % on day 14, Decpile fhis, pacng
Increased a0aln ta 70 % an day 17, incdead of stayian at a lowear level
A% wath Gita, Ine's mecond heal-gycle {white scuare) shawed anly 3 peak of pacimg famund
3%) &t estnis with [ower Ievels of pacing santurking it on the previous aad folowing days
{betwezen 0P and 10%). The res; of the cunve appeansd 10 be unpredictabdy rising and falling.
Curve thrae (while tiangle), sieadily Increased frem 0% 1o 709 on tha day recepivity 8w
siowly decraasas thareafler 10 about 20% on day 13, Afler this day, 1 fses 10 65% and slowly
begire Lo wavar arpund 55 9% the regt b the pekad i goestican,

Again, 1o shed same Eghl on Ihese appaent ematic increases and decreases ol e curve Ths
avarage of aach Jay was determingd and added.
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Criagrm T. Bahaviceal curwes for Td. with peak reosptivity on doy 1L, and the
average ounve, Tratd points show the porcenmage of time Tee spent aich
abstrvatien parind pacing, and the average of epch div™s puce pereentagee.
FuceHeatlIne: Curve of swrgundhng Tne's (st estis. FaccHeat?Ine: Curs of
doys surreunding loe’s ssoomd estrus;, PaceHeatding: Cunve of surmunding
i’ vhind estoes; dvermgr: Average of cxch diys dat pont and the resufing

CLTWE,

In the average curvefdiagram 7, bleck Gircle), a Seady INCHeass in Pacing was Soan, however,
it dld not 2nd wilh estrus. Rather, the decling Sared fve days afler edrus took, place fday
14). &lill, @ must ba mentioned that & peak was chserved qn the day of estrus tsel, which
was nat quite roachad on day 16, the poinl of declinatian.

The only cammopality of &l curves was thal an day 15, pacing took up aboul 40% of tha
abaerration time.
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3.1.1.4 Kllegund
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Diagram & Behaviorl curves for Kilygouni. [al peints shoor the perceniags of
rirne Kilapuni speoul ach observalion peood pucing,. Time-periods were chosen
to match those of foe. Page] - KHaguoi'"s Grd Lime-period; Pacc?: Kilaguni's
seoaimd ime-period; Paced: J!‘:J.ldgl.ll'll "5 third ime-period

&g expected for a levnaks wilhiol a repreductive oyele; Kllaguni shawsd 8 graaily vaied
pattam in pacing baheviar {disgram &) Flecuatlons In the corve wsyally bave & blg ampliods.
Tha first curea (hiack diamend) stated at a leval of 8% and dropped Ihe #econd day 1o
abaud 10%, afler which b climbed again to 50% an day 3. Thix was Iollowed by 8 (luctuatng
curve between 18% and 368 % Lhe reed two days, Starting day &, the @urva began @ sieady
rie form 8% 10 peak al abhoul BO% an day 9, Days 1 0 thrawgh 12 showed vacillslon Between
1% and approee. 45%. Days (hiffeen and foureen slayed Iow, around 10% W 2%, which was
Tollowed by anather Auciuation the Jast Faur deys Between 59% and 109%.

Tha secomd qurve began with a slow rise from 10% Lo 98% fday 3], which immediately
dropped 303in to T8%. which waz the beginning of a flucuellon betwean 2% and 38% fom
days 4 10 8. Harting on the seventh day, ihe curnve begen a steady rise frxm 0% 10 peak el
40Fh (uay ). aftar which t dipped to abaui 32% on day 10, And increased the ollowing dey ta
~52%. Afler a decline to 12% the curve slayed sieady from day 13 to 17 betwaen 35% and
BH.

The kast curve (whita tiangle), mse fram 1% Lr 55% (dey2), which was followes by 2 Siow
dachne 10 20% {day ), Afler this, the curre wevered Detwenn 10% and 40% for 1he day 4
thrugh £, The ninlh day decesased o 336, Ihe tenth day showed an increase ke 19% and day
11 dropped again o 0%. Thersaftar the curve Muctuated Debswen 55% and 18% from days §2

1a 14, while the Mecnth day Showed no adivily, The remalnlng days (18 to 18 vadllated
betwesn 3559% and S8,
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As wath the oliver females, the svermge curve was added to dscover any hhdden rge or fafl o
the three curves (Diagram 9},
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CHagron®. Brhayiond murves for Kilzgund, will 1he ivemaae oonve, Deta podnes
show the pereentags of Gme Kilagi spen each oheervation marind pong. dnd
Tl Average of cuch dy's mce peroontage. TEnespeods were based an Inz's ho
evile, FaneT: Kiluguni's R Gime-period, PaceZ! Kilignni's seoond dme-perod;
Paced; Kilapuni'z third time-period; Avesage: Averape of cach days data polm
and Uk esulting conve.

Vifth the avenage curve present, I was even mom ohyious, thal Kilaguni tended o pecs about
L& Eama amount everyday, arcund 30%. There was only ant abwious pesk present, on day
2, QE about 70%%, and ane velley, on day ¢, al abowl 10%.

Aswith the ather Indviduaks, the syerage of 2ach curve waes determined, in arder 1o 2es how
canstalenl she tshared coer |he chosan thrss obsarvation pericds (Dlagrami o.
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CurdeE Aygrane

| B e Average |

Diagram 1tk Each curéa ing 1he behavior oF pase s aumbered | Throush 5, and decir
Avrgess represcnt the height ol 1he colump, L ¥alummi's Few poce curve; 2
Kilnpuni’s seoond pacs murve; 3 Kiligumi's thind page e,

Since Milaguri ded ot show 8 reprduciive cycle during the nbzeryallon pariad, the ddfers noe
Detween each curve is comparatie to the difference between |ne and Sita. Eagh time-parog
Hs unigue in itsed and cannot be comparad with the othar ric Ume-periots

Addillonalky, the influence of e time of day the otserrations were made, musl b eaxaminad
(Dlagran 11}, i
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4. 1.2 Marmincy Aftemans Sosgiong

J.1.2.1 Sita
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Phiggrimm 1: 135 poinds repeessnd the perc:iape of tine Sia SEeTL pAcing an
cuch rearning of ebeervatien during the fime period prevously discugsel Here
crtrus lies between days 5 and 6 which tins peak reCaptavity lics o s
aferamm obsercanion doy. Pace 15k hloming bmenvaticus of days
swTooncrng SB°s lirst edre Buoel Siadd: Maring chscrrations of davs
swrvumding Sla's secood estrys,

Strictly logking a4t all itoming sessians {Diagrara 11}, with eslrus baing belwean The fifth ang
gixth day, no e in pacing coult by observer In gither neat-eycle. The axes ption was a pagk
well before eslius in both cases fdey, curve 1 day 4, curve 2}, The staady rise In pacing
appeared o accur afler estrus had taken plage,
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D gramm 12 Dhela podnes represend the perceolage of time Sita spom pRi g oo
wich aftenon o obser-anon curing the iline pericd previousy discusted Hene
esirus lics botween davs 5 aal 6. whigl) ineams peak receplivity Jics oo an
afteeimn obecrvalion der. Pace [Sita: AReroon abserneaiiomg of daove
fureoundin Zi01's first citms, Pace? 3ia 4, Alemoon obenabons of s
surnmding Silu’s scoold esus.

Conceming the aflemonn sessions, the larga=t peycentage of lime spant ANy, eteumed onr
Aftamcar: 2. A dip b pacing acthvity oooumed prior to estius (Mays 3 to 5}, The day of pegk
receptivity (day B) showed a dight increase in pacing. which disappesred again tha Tollowlmg
aflemoon sazsian. After e smal| paak during esdrus, pacieg started 1o [nacase again
seadily [cuive one} or sharply (o BO%. in curve b}
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Diagrarmm] 3; Duta pois reprosem the peretntuze of lime Tre spenl pyktoe on pach
moing of nbsenearion during (he timc-pericd nreyjonshy disoussed, Hepe CRLuE lins
belwern days 5 and & Jor the G tag Curves, Which mocans pesk receptivity lies oo an
allerneon obeeovation dav and an oy B o the thind curve jelay ofesirog a NEXTITE
sossinin). Face lnakd: Moning abeprtions ¢l days suymmnding ne's fira U,
Pace2{imehd: Morn g ohsemyption of daye Arrtunding Ine seoorl ectrag: Pars1inghd:
Mocting chservalions of days surrmmding Ime’s (B extrys,

For Ine, Ihe separation of resarilng (diagrarm 13 and eflermeon (dl2gram 14} sessione shows
the befEyior curves (0 be even mare eratie than they apreared 1o be fof (ke dally cerves_
Far the first {Mack dlamand} and secong (white square] heat-cych, esirus was balween
SEESHIN S amd B, which, meens i pocurmed on tha day of an sflemeon sessinn, The firss heai-
cydle showed 8 constant fise and fall from oos SES5HN 1a naxt, with e exceplion OF SES50N
5 and §. Thege scdons brmak the chain by showing an increase i sasaion B instegd of the
Bxpacisd decreass, This was again followad by a decreasa in Pacing activity and Iha chaln
ontinued aam.

Tha sacand nmat-cyels shawed & steady pattes at 0% o 20% of pecing, with a sirong peak
0 mormings after each peak of receflivity 8nd 3 slow detreass Ihereafiar

Thea thind heat-cywcle showed 2 steady increaza in pacing RCHyity leading to estnos with
decrease in pacing aner esins (20%,), alearwhich the curve sterad 1o steadity elimb again,.
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Dragramml+: Datn poistt reprdstnd e parctniags of time Ine 2pen phcing on each
aftcrucon of obscrqation doring the Gms poricd previously discussed Hens wstrus Lics
bevwset dans 5 g & for the third curce, whizh means peak seccplivity lics oo o
THTRDE obssrvalion day and oo dey 6 (oo Lk (st id sacmied curoe dday of estms an
afiernpon stskion). PFaceline Al Aflermoon ebearvations of dayvs sarmuonding Ina's first
cstrus; Pace?Inc A Altermwon observalions of teies surnmeoc op I s tecond esims;
FaordIned: ARcmoon obseryations of davs sunmmanding [oe'c third esims.

VWIan examining the attemoort s255/on3 (diagram 14], again eal-cycle 3 (while rianghka]
showad & Sstaady increase in pacing ackivily. Fowever, hera i dld not decrease afier peak
recepivity, but kept rising and stayed el this aievartecd lsvel fom session 7 (estrus Bebwaan
se55hons 3 and B,

Fow heal=cydlesT and £, esirua was durimg sesgion &.

Dorinyg her first heat-cycle (Black dlamond), Ine's pading adity increased from abowt 10%
during messian 1 0 50% durirg sessian 2. From sasslen 2 10 sesslon 8 her pacing activity
stayed between 40% and 50%. During sassion B, Thers was another increase bo about 70,
Ouring feat-cyole 2 a dally fluciuaton beevzen 20 and 30°% ocourmed, befora peaking on
eslrus al TB%, afler which the curve steadily sank again.
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Drinpruamm 13; Dula peinds represent s pemcenlane of limg Kilgguei spenl pacing on
cach moming of obeervarion during e time-pciod previoesly discesesd. Pace EE i lakD.
oraing olscrvations of Kilagunl Jusing dve Gt lJm:-p'.nud_ Pugs 2Kl Moming,
abacrvations af Kilaguni during the seootad tme-pesdad; PaceSKilaM: Moming

e rvaiong of Kilagund during the dund tos-pened

Ag expicted for Kilaguni, oa consislent bahavigris sgen in her behavior pattem, Mo rise In
pracing actvity was sa=n in any of the three hea1-|;:j,|'-l:l;.=::a..

Hagt-cyede 1 { black diameond) stays between 0% 2nd 20% with the exception af ong peak
during sessign 4 which reached sbout 405%, Heat-cycle twa (white square) started with a
decraase forthnge sessions {1 through 3], hen il ncreased agam and vacifated at 20%. The
third heat-cycle (white tiangle) showad 3 bl peak durng sassion 2 of about S0%, which ther
Sloadily fell by 0% (sas5ion B), afor which i waversd beiween 0% and 200,
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Driggramm [6: Daw poans ieprcsent the peroauags of dmoe Kilaenni spenl pasing on
euch aflerooen af ohsarvalion durine e ime-period poevionsly discussed, Pace LEiaAl
Afternoen observarions of Filapeni duning the e Timg-paled: IiceZRilas Allemeon
abscrvations of Kilagon during the semnd ime-peried: Pace3ililad- Aftzmoon
chscnations of Filagani during the dhird timc-poriogd,

The diference between ihe afternoon (diagram 18) and the meming s8s3jons was evident
hera in the fact Ihel Kilaguni paced arpund $0%, instead of 208, Duning the firsl heal-cyde
(bieck diemaond], a decease was seen forthe e four maoming s&ssions froe S0% down lo
almost %, During the fith sessian, it rose again to 0%, alter which the pacing activity
vACliated s 50%. The secand heat-cych (white squar) showsd & big pesk during session 2
ot around 1004, which fell again 19 0% dudng Saession 4. Heat-cycle 3 (white friangle) slayed
steady around 0% [mmHeghout the ning afamaonns,

Crerall, a1 sesslons average ook 1a aroond 50%.

The Ias possihle nfluence on the behavioral padem to be examined, & the weather or rather
Ihe effects of 1he temperature.
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Dizgram |7 Tempesiines curve. showdng the average dadly iemipendurs in derrees Celzius, and Sim's
pace: clacve sheaving the percentane of the observatian ite she spent pacion fr e etire eemvalion
poficd Temp. averags: Average daiby emperiiuee, PACE: Cunve depisting Si'e docly pacing
b=huvviar.

A5 can b seen, there are na oiviaus wffect= of the temperaiura o0 Sita's behaviaral patem,
Increases of decreadses in tmmparature do mot effect her percentaps af pacineg in 8 consigent
mannes. Qocasional delayad reaction to an Incease can be ssen by an Increese I pacng 6
M. 1 8 Nov.} and vice yersa {10 Now 10 15 Mo, Moweyer, this does not occue at ail tires.
For cxampda, betwean 16 Hov and 28 Dec the tempracature steadily fses, however, Sia's
pecing activity luctustes areund 15% withourd a comesponding ancrease.

The corralation cgellclent, calculatcd by the Spesrmean method, For Sila fes at 92684, which
indicatas that bass than 28 % of the 94 data painlé ere positvely comelated with the
temperature. This agreas with the description of 1he curve.
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¥iggron b8 Tempeérune curve, showing the mueree dioly operite in rgpoes Calans and Ine's
pace curve showing the porcentage o the abservation time she spnl paciog, foe 0w GiTe chaeryatinn
perind Temp. Tvacage. Averagr daily iempemiure; PACE: Curey dzpraing Ine's deity pecnyy

ehpiorn.

As wilh Slia, no patlam in Ine' Gahavior coule be discevenad Yiel would l2ad Lo the
conclusion 1hat the amaunt of {ime she spent pacing dependad upon the temperature. Tham
was 3 peicd of Iime, when she showed a delayed reaciion similar te Sita, when
Ingreasedfdecraased pacing fllowsd ihe iemperature corve (10 Dac to & January). vith the
Fteady gemeasa in lemperalure, bns showead 3 sleady decrease in pacing (10 Dec 1o 23 Dac).
Wath & slighl deday te the lempersaiure ineraass, her pecing aclivily incraased anein up to 28
Dec, and is comparatle to the termpersir asve unil 5 Jan. Afar I6ds 1ime, however, nu
cTespondancs is avdenl on the conirary, her pacing acihily almast runs coumer 10 the
Lemparature,
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i Irrs caoe, 1he cavelation coerMicicnl & similzrio 1hat foound For Sia, at 0,249, This
indicaias hal lees tRan 24% of Ihe 94 datea poinls amse posivaly comelaten wilh tha
temperatura. This zgreas with what was demaonstrated in 1he description of the cunes.

3.1.3.3 Kilaguni
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Kliaguni Face+Tempsmur cune
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Thagam 19 lemperamire curve, showving tha average daily temiperanmme in degrees Celsiog and
Kilapund' s puce curve showiog the gemteniage of 15 observarhan time e spem mcing foe e enfire
chservalion period. Temp. svemet: Avaape daily arpecame; FPACE: Cwrnd fpstiibe Kalguois
acly pacing behavior,

Far Klkegun|, there were i G mesponiences between ihe lemperature curve and the
behaviora paltent. Thal goes lor increases and decreases equivakent to these inthe
lamperaiare curve and for caunter ceactions [ norsase n temperaurs = decredse In pacing
aciirity).

Here I comelalon cosfclent lles ak 0,048, which B3 extremnely kow and can lhus be
dispounted. No significent sonalation was loend Belvesn Kilaguni's behavior 'pace’ and the
tamperatore.
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3ince no consisent comelatlon between the bzhavloral pattecns and the weather was
observed the remeining chans that demeonstrate 1his foither, will be placed in the apoendie.

To sumenerize the results of tha behayiar 'pace

Adthough & small paak was indicated an the day of edrua, when all curves of the females wilh
a fertilly cycle were cempared with each other, § was [ater shown that these ingividuaks
shouk noltrealad as equal. The reason for thS was the individuatiy of heir bahavioral
pattems during thedr heat oydes, Thereforg, sach animal was discussed separately.

Sita; Athough a small peak was evident in gach curve on ihe day of esinus, d did ot
reach & higher level than other parts of the curva. Therafore, these ace not in
themsefves MOICALHS of estrus. The separalion of monnng and atemosan
saeginn, [Uthar undedines this, Becausa bath capees incregse aier esins.
Thus, rot mach weight should be given to these peaks. There was. Nowaver a
Sirong peak o day 15, [ the secand cuned, which musl ba kept in mind end
l2ter cormpared widh the resudls of olbar befavior gmups,

Ina: In INe's case, the pasks ot astrus (orthe day afier) ame slso po! isdicative o
estrux, since similer peaks arg seen throughoit 1he observation peried, that s
hefore and after esirus. . Agein, 8s seen for 5Fte, a peak developed aker
estrus, this time on day 18 (ac 17, In any case, Mve days afler the previows
peak in e curve. The separalion al imeming end afleampan shewed cieeg 3 0
the mtkning Ha550as to ise gredually, peaking al eslnys durring sessian &, The
sacord curve, in the gftamoon, intreased gradually 1o peak &t estnes dukng
gftemaon sessian & Hovrever, 1 must ba noted, that the second curve alao
peakad in the meming, during sessiony, And the thidd curve alag gradually rose
In the afternoon, however without showing a paak

wltaguni: Mere no civious pattems could be dalected, and all curves fuctualed over
a wide ranpe thineghout the time-pedpds (0% W 80%).

The temperature cueves, aihough occasionad Matches in IRCreases and deceasss ware
fourw], generally i ngl Indeeste & depenoenca of the behavior on the lemperature. ThiS can
be =ald for all three Individuals and |5 conflrmed In the calulaed comelation cosfclents.
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[hagrim 2tk Behaveorak surves for Sia with peak reocptivigy oa day L1, Dot poims
show the amount of lime 5t spend. cach gheervation period standing,
StamdMeu 15: Curve of deys sumaunding Sita's fies) estrug; Slandifeal2 S : Care of -
days sTroonding Sita's secnnd s,

The first heal cyca (disgram 20, biack dlamomwdd stared out with a steady cimb in ihe
pecentage of standing frem about 10% 10 arournd 4550, over a pefod of Six days. Tha
savanth day showed a decrease o the Saning level whilch then increasetd again the idlowing
day to wever batween 30% and 45% (day of peak recapdivity), Afler ssirus the curve became
Increasingry ematic, falllRg te ~20% on day 12, cimbing to 25% the next day oMy o fall siowly
Lo ~25% a0 the fiflexnth dey. Cn day si<ieen, a drematic increase was ohssryed, which ghsg
represonted ihe high point of the cunve al amund §5%. The (a8t bwor days waversd betwaen
453 and 553,

Sita's saccend hest aycla {white square) showed a more wildly vanable hehavior, in thal the
percertage of ime she spenl standing changed almesl daity fam Mgher levels 10 [ower gnd
back agaln. Thera |5 oo discamible differance between pre-estral and post-esiml behavior.

RQAIN, pErnEps e 3warage curve can distinguish a patlem, which is nol immedizlzly eyldent,
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Diagram ZL: Bhenieml sucves for Sikn with peak receptivie on day LI, ang the
averugrs curve o all dana poinis, Daca points show the anspunt of tine Sile spenl
garh oheervodion period siandine,

SlandHeat LS: Curve of days surronnding Sita’s first estros, StandHeat?S: Curve of
dayt gurrouncing S0 's earus, Average: Average curve of all dsta points.

Interesting ta nole, whon lookiog at ihe average curve [Gagram 21, black cecle), were the
cAys 3 1o B In this pariad, both heat cunses wals vBry similar. Froon day three, 3 sleady isg in
standing occumed unil day six, when H stopoed gt #0%, The seyenih day shawsd a decrease
In hoth curves, atthough one not as sirongly &5 the other, wilh a rise an e following day,
again nal o the same [evels. The next swnllanty Is the day of peak recepilvity, when bath
curves reecd) approx. 5%, 208 decling an the day after eslrus. Belween days 15 and 15, no
comespondence 1akes place in the curves. However, day sodaen shews another increass,
#lthough this s nat very evident in cunes twa,
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Piagram 22 Behevvyorul curves Jor ine with peak reeptivity va dy [1. Dula pownts
shw che amoand of teese Ine speml, sach obscrvation porisd sEapding
Standbemini Ine: Curve of dayvs summounding Dise's (st esires: SmdHearine: Curve
of dart surrenmding, Ine's second estmus, SlandMHestiine: Cunve of deve surmoundine
[ne"s thimd estnas.

During Ine’s firsl heat-cycle (dagram 22, clack dimeond), she siood betwesn X%
and 13% for the Hrsl nine days [{wo days pior b esinia), On the day of astrus, the
curve peaked at around 38%., the fighest levet of the curve, and fall on the day of
estrus, 10 about 5%. Afler paak racepivity, the dunye repeated it's vasilation
bebvesn 2% and 12%, befom peaking agsln on day 16 at ~22%. From that day
o, the curve appeared 1o slan uctualing agaln bedweasn 0% and 15%.

The second heal cyclke (white squans) was similar 1o the irst. Howeyver, the curve
Muciuaies Al a higher lmwal (10% (o 235¢). &3aln on day Ring, standing dmpped o
7%, oy to peak ar day 10 {day before eslies) at 50%, the highes! point of ihe
curva. Once more, o1 the day of eatids, levets sank [o 5%, This time, however, ths
turve rase aqairtan day 12 (o 365, belfone faling agein to vacllate around 15%
oay i3 throughd 3.

The thind heal cyole (witte ifispgle) was completely ditfecent fremn the ficsd two. [n
this ingtarce, sandityg activify staadily ingreassd from aboul B%h lo 223 over the
firgt aeven days. On the aighth day, il 1=l back dovm 10 2% and evenlually
fluctuated aroend 109 [days B through 14), After day 14, the cunva 5lawly msa ta
peak Al Z5% an ihe ssvertaanth day.

k]
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Dvagram 43: Behavierd curves [ur Ine wids ek recopaivity on doy 11 aod the
avarape curve. Doy points show the amoonl of tme e spent, b abearvaiion
pefiod aguding, and their respoctive oorapes.

SiypdHcacline: Curve of porion of Tne's Grsl beal cvcle: StandHestdne: Cove ol
days sormoutiding 1ee’s scond osms; SundHeatd Ine: Curve of days surrosmeding,
[or"s third esmg: Averige: Curve 2l gverapes of the daily data paine.

The ;erage curse ([Hagram 23, dleck drcle} showad 8 mora evenly dislributsd
Gcuev e belween tay 1 and day 8, fluctualng and rsing on the day before esusto
it's higkvast peak of 31%. Then e cunve 81 back down 10 anout 5% on the dey of
eatrees, aner which i galn vaclialed between 10% and 20%.,
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Dizprom 14 : Dehavioal urves far Ealaguan. Terk pednng sl The aensonent of time
Kilaguni gpeni, sach ohservation peried sianding, diaing, the chrssn lime-pedods,
Siandl: Carve of Kilapani’s first Lime-peciod; Stand?: Curve of Eilngons®s seond
tims-perisek; Standd: Curve of Kilgd' 5 thirg tintg-periad

The first time-pariod {disgram 24, biack diamond) chosen lor Hilagunl Nocteated
bahween 104 and 25% up Io the it day, whan it f2d o ~5%. Ouar the s twe
days, 1he Curve rase 1o apprax., 3% and siowly decreased afterwands 1o aboul 5%
an day 15 The Iagl three days, f sgain fecosted between 10% and 2%,

The curye for Lhe second lme-perod fwhite squarey showed 3 peak on the second
day of atou! 28%, which fsdl 10 ~3% on (he thied Fay. ARErInIS 3 steady rae
occurmed up to day 12, apain = appme, 28%, wilh a slighl dp batwaon days SEvern
and #levan, which started from 20% and fell to 10%, after which 1he curve relumed
1o 20% . Aflerday 12, the cunve slgadily decreazad to 13% oa day 18, cnly to
pFagk on day 17T at 48%, the Ingli=sl paint in Re oure.

Thee activily of the third tlme-pedod fwhite Wangle) showed two peaks (days &t
about $0% and day 9 at arcuid 28%}, olherwise | Bucluated between 5% and
10% forthe Arst len days. Between day 11 end day 44 the curve slayed aound
109, &nd 036 an day 135 1o 23%. On the seventeanth i fell Back i 15% amd
Increased ons kst time an day 18 o <305



RESULTS a1

e e Behesdar ebzamnvad

-

Kilagunl Statd +Avcrage cUrve

¢
I

0% A i —a—Stand3 |
—-—.l:'H-IBlEEE i|

[ ]
ﬂ% . T == b B O O
I 2 3 4 & 6 7T A 8

19 11 12 13 14 15 16 17 18
Days

[Hngmmw 15 Belwvioral cunees for Kaliogm. Dl poals show e amomi of Gme
bailagiind fpenl, 2ach sbsen alion period sunding, during, the chosen time—periods
umed the averues curve. esnlbng Earm the dailr averages

Siaod]: Curve ol Kilngani™s s (ime-period; Stand2: Corve af EARDSo™s second
cimnee-poriod; Standd: Cunee of Kilgani®s faind imesperiod

The awerage curve (dlagiam 25, black cicla) Natkemed out &l anomalous peaks in the three
curves. This 1ed 1o & steady cures that slayed between 10% and 209, until the eleventh day.
Here it rose o apprax. 40% end alenaly decreased agaln 10 vadllate betwsan 15% and 25%.
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DrimeEram 26 Doty rainds of Sied 8 el cveles. which wen: abeemved during moming
$CSER0NE, COACErIm Lw bebandor “stand”. Each darn piing depeias e pemeenlaope: of
[ Siid was etserved standing Juring a sessinn. EXmIs wag sitngied betwesn davs 5
] . which means it pccurred during 3 ficomoo secsivn. Swmd LSiahd: Maming
sexsions curing, days sumrounding Sica's Al estrus; S1and?Siadd: Woming wescinng
doring days sormoweding s sewund sans,

Agaln dividing the days into moming and sflemaon 5esslons, Slta's activily curves appear o
flattan ouf consldarably in W& rmoming (disgram 25}, Bath curves luctuate Between 20% and
4085 untll afler estres (between the b and sbih day). Afer estrus, bodh corves slaned to
rige. Curver 1 [black dismond) mse to 60% on day 8 and degreased slightly on day § whersas
tha saeand curve fwhile square), rose to 45% and then fell te 105 n session B
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Driageatn 27 LA points of Siva’s hep qucies, which mere obserasd dunog aflénysit
seEions. womceting e befaylor “stamd”, Each deta paine depicts the permmiagg of
time Sita wus gheeresd stunding durdng 3 sessivm, Eslrus wis staed betveen doy on
day &, SuandlSitnd: Alternoon sessions duming days somoundiog 3i0"s Orsp esints,
SandiScad; Aflemoon sessigns durning daes somomdieg 5iE's secand estus.,

The aflgmoon sessions idiagram 27} are more diverse than the moming sessions,

The frsl curve {dlagrama 27, dack dlamond) started rsing the first three sessions from about
% to 3T% [day 3} and dippad e 8% during sassian 4, Aler Ikis dacréess, e cuive
redyymed o B height of 40 % and peakad in tas55i0n B {exires) e appros. 45%h. Afer 1his pask
the curqe decreased 1o sbout 23%, bul retumed, in the kst session, 1o 495%.

Tha zpcond curve (while squared began similar o the N, starting at 18% and riging 10 31%
during) seszion 3. Afler this, e cunve descended 1o 20% in 5€32300 5, but showed 3 peak Oon
the day of sstres at abdot £2% . Tha sas=an foleaing estres slanad anolher ascent fmm
11%, Lo aod during the eighth session o sboud 35%.
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Triagram 12 Dl poinds of Inc's heat oyeles, which wert st delfing Mmorming
semEiong, Congern ng the tehmdor "mand”. Bach dain point depicts the prrcentgs of
fimne lag wie obgerved sianding during = 2058i0m. Estus was siustcd bebwesn Gy 3,
& o7 cures ons sand Cwd. i on day sy far conas diree. Stand 1Tnchi bommiog,
ghssioms charlag days aurronnding [ne"s first estrug; Std?Inehd; hioming sessions
curing deys suermmdime Ine's secend s, oG hebd. Mooring s:sslon durdng
donra surroonding Ine’s third cstnes

In Ine's iionving essions [diagram 28), 1he ceaks belgre ests become mare obvlous, al
laas! rapgarding iRe first te'o Sieves. The curse for h;ar Arst heal cycle (black diamond) stayed
arourkd 10% unbl the day before estrus [situeled between days five and 3ix 1o 1he firs tvg
curvas)]. On the fifth day, standing rose 1o approx. 8%, after which the curve deckined agaln
1o waver bebween 1&5‘.: and 20%.

The soeond heat cycle fwhite squara) showed 3 steady fdze from about 10% 1o 20% dunng
sassion 4. The ML moming shewed a sléong increase, peaking at 30%, she highest paint of
ihe gurva. Then it declingd aftar esbus to 0% on sesswn 7. Aftar Ihis dacraaze, standlng
slowdy began to rise again to ~205% during session 0.

The thipd cunve (while tiangleh anly showed & fentle wews-[ ke modian. Startng 8t <5% during
the first segsion to about 20% on the founh day. 3 decline during session 5 3 acaund 3%
(eslrus Bl dudng ession B) was mgistered. Atter staving at 5% on the day of peak

rece ivily, the cumes clowdy Tose 2ag3in 10 2% in 1he Ainlh S285ion.
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Diamram 2% Dutd poiols of ine’s ket ovcles, wiuich were observed during aRlemoon
sasglong. coneering the behavioe “aand”. Each data point depinls he peroemiaps of
time Loe vwas ehserved stancding duriog @ sesdion, Eaos wis situated etwcen day 3
umnd & fOr

Curve 3, ond on day six Mo e carves one ond bavo. Baod]ined: Alemason 30350005
during days amrcunding los™s first estrnes, Stod2IngA: Afterooom s#ssons Juring
dayg surounding 1nc’s socond coius; Siondined: Aftorooon session dunmyg, diys
sitroyncking The's third caous

The afemoon 3esslon (diagram 29) did nol show any obviaus signs of estna.

Thea f[rsl curve (black diamond) consistently fucivated between 0% and 10% withowt any
indiceatian of asirug during sassian 8.

The second curve {white square] started gl ~25% and fell 1o less than 5% duting Lha second
sessnn, when il started 1o flurtoste bebssan 3% and 12% until poak racept ity (Sassion B).
Dartng session ¥ standing increased 1o a level slightly over 15%., only 10 fall back o ~3%in
sessions B and 9.
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Liagratn 50 e polas of Kilagani s el cycles, which were oheerved durine
TN 5655005, oncermng (e bebendor ~stand” . Each data point depices the
perconiags of lime Kilapuni was gbserved standing duriog 2 sess00. Stnd 1KALM:
Momning sessions curing Kitggeni's firs lue-perod; Saed2 K3 béamiop sesions
dunng Kilugumi's scoomd time-period:, Send3EiIM: Moming session during
Kilsipnni®s third heat cycle.

For Klagund all three curyes differ, al leasd during he rroming sessions,

Yithin I1he firsl merpericd (diagram 3. black diamand). ihe lime Kilageni spent standing,
sfayad between 2% and 25% anld session 5. Durkng sesxion 6, starding ascalated 1o 400%
Ordy to drop down b3 10%0 Lhe follawing Session. Sessiens @ and 8 egain fluctuated around
2054,

The secend fmme-perd (white squaret generdlly vacllaicd betveen 15% and 25%, Cnly the
second maming ses5lon dropped down o sghtly beloew 10%.

The third ima-periad fwhike iangla) tended to Muctuate batween ~10% and 20% wilh o
pesks dunng seg3lon 3 AL-40% and SesHAR 5 al 38%.
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Diagrarm 21 Data paims of Eiloguni's het evoles, which were obesored during
allermoon sessboms, concoming the bebovipr “stand®, Each duls poinl depicts he
percentage of tioe Kilapund was shserved sanding during a session. Stand LA
Afterawon seesions during Eilaguns Grs) ime-pedod; Stand¥ECiA: Adbemnoan
oo s during Kl igum s teeond time-period; S1and 100 A Afiemoon sepson
cduring Kilapunl s dird beat cyde.

Buring the flesnuon sessians (Dlagram 30). all cunses peaerally stayed betwesn (% and
20,

Cunve 1 (Elack dlamond) shiwed an anmnaly turing session 5, which was a peak al #0%.
QuUrves ted (while square} and thres (while Ifangls) rose above 20% dudng sassion B (SO0
forcunes 2 and 30% for curve theeed,

To surunanze the resyllz of the behavior 'stznd’.

Sila: A peak was svident on dey 38 in te firsd corve. Whike the second cirve did sliow
an incrassa on this day. it cannot be considercd aqual {o the peak In curse tya. The
&t af the days showed e indication of astrus, since they tended 10 Tuctuted
thraughout the observation parod st about Ihe same [evels. The results of ke
maming/ aftemann sepamstion show Aacteations In bolh ourves during boih
seeEions. Therefore, this behavior can be seen as deviine independent.

Ine: Mere a paak in stending was evident on day prer 12 astme, while tha mst, ofthe
curva fluctuated at lower [Bvels. Again, ke saparalian af rsming and eftemoon
sessions did not lead o diferent cinves. The onky diffaramce betwean: Ihe gurves
was in the percerdages arowmnd which they fluctuatad.

Kllagunk: Adl cunves generalty Nuctuated between 0% end 20% with orly oecasional
peaks a4l higher [evels in scone cunyes, No simdanties between the GUves wWers
evldent therefare, no pelemn cowd e discemed.
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Diugram 32: Belurdonl corves far Sita with peak recepLviry an day 11, Dat pgingg
show the ummunt of tine S spene, cach abservation period eating.

Fatl ket 5: Corve of diys summunding Sina’s Fol ostrag, BatHeat™S: Curve af days
sucrmmding Fit's seoond esmus.

Both curves tanded bt fuctusis wildly Trorm ane day 10 the rend {dlagram 22], however, (hare
appaared ic be an avarall decline in the curves.

The first heat oycle (biack digrmoend) started & sbout 2%, Tell tn =12% on the fourh day and
paaked &Agaln 2l 42% an day 5. Afler this, dally differences occurmed ol after asls,
vacillating betwsan % (fFay 6) and 32% rday 11, peak of recaptivity). Days £2 and 13 were
About tha sarne, amund 17%. The dally Nuctuetion started again on the fourecrih day, with a
drep lo t0%. The kowest poink in the nod days’ Auctuations was ebou! 2% on day 18, and the
Arak wes fround 22H [day 17}

Tha curve for Sia's second heat cycle (while squars) stafed 81 apprex, 3% and dropped o
=17% or ike folowing day. Then N giowly rse back to 0% an the fourh day and slerd|ly
declined ta 1% on day B. From the eigith day onwand, the bwa Cunves worg similkar In nature,,
Lay 3 showed a peak el 37%, day 10 faB egein W 8%, anly ta rise again by 25% on the day of
esleus. The following Lo deys stayed around 14%., afer which small Tuctushons starad
keading 1o day 16. Thess flucvations weare between 7% and 1 7%,
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Diagrum 13: Bebavioral curved lor Sita with peak meceplivity an diy 1. Dt pomls
show the el of time Sha spen, eack obacesyion peried cating and the avenpss
of Botly curves, including U cormesprnding swrve, ButHeat 18 Curve of days
surrinmding Siku's Grel estnes, EatHeat? 8: Corve of days surcondiog Sita’s second
esrrue; Average: Curvg of e daily mverage: of botl cunses,

\ath the help of the averege curve (diagram 33, bkack circle] 1he simdantios between the oo
cuwves became inereasingly obaious from day 8 onwards. Before the alghth day strong
fluclualions in the beginning decreased slighlly, 5o two peraks appedred on day 1e0d 5 at
~37% mach. Esbwaan Iese s cunvd Stayed within 23% ard 27%.

Bath curves are negathyely cormelaled wilh 1he ima. This maans thal a5 lirms progresses
edting decreases. In Ska's Aed Real cydda Ihie meoans thal 20% of the iatal varance of the
data podnls (Fearsan Coaflcant r= 0538, 0025 <p= 1.02; N=18)is 8 egull of the described
rélationship Betweeh tinne and Lhe bebanior ‘eat’

In Sil2's secon hezd cycle 38% of the tolal vadance = -0.623, 0.005<p>0.002; H=18) can
be atiibated tg this relationship.
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Diagram 34: Beheavicral curves for lne with posk roceptiity on doy 11, Dhata painis
show the omonnt of tiree [oc gpent, cech obseryalion pened cading.

EatHcatling: v of days surmonnding Tne®s firsd eaims: FarFlemhee: Coueve of
drvs surrannding Ine’s second esius; EatHzaciToe: Curve af days surmrowding Ine’s
third estrms.

ng also showed wild dally Auctealions n Rer eating palbenn (ag e 343,

Tha curva fon the firs haal cycla (BHeck diamond) startad at §3%, fell down on the second dey
1o 2%, Increased again e 415 on 1he third dey and 10 32% on day 4. The Mth day showed
anodher decrease (o0 38% and 2% he fallowing day. Thia was followed by an 83c2nt 10 62%
an day 7, a decine on day &, another rise to 50% the ned day and on the day before estrus,
rating had fallen again lo 0%. The day of pesk receptivity showed anoiker incresse 1o ~555,,
Thess Auctuations continusd afier astrus with the twalfth day shewing & declina b about 0%,
Edlowed Iy day 13 at 47%, ashgh decrease (o 33 % on the feurdesnth day, This was
succesded by o fse back 1o ~47% on day 15, The followlng day showed & declinalion ta 5%,
sfler which the gurve rogs again {0 ~26%, oaly to fall on the [asi day to around B,

The second heel cycla (white square) vadllates akmilany, however, rot aveays on a daily
basix, as did the Grel cume.

The starting polnt was situated around 47% artd fall on the Second day to sppeoe B%. On the
Endrd and Fourlh daws, the cuive Sayed staddy al aboul A8% and rasa tha needt day &1 60%.
Barmen days 6 and 8, 1he cota rameined betwearn ~21% and appma, 37%. The ninth day
showed andgiher ise to 45% &nd decined agaln an the day befe es5irus 10 aboul B850 After
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Wis the cwve steadily rose until day 12 1o abcut Z3%, and decreased again skowly 1o 0% on
the fourlganth day. Thereaftar wikd Austustions sed in between =535 and 295,

The thir curve (white triangle) stayed around 505 for Ihe Nrsl four days, Uhen showly
cdecreasad 1 11% onday 7 From days asven 10 eleven (ihe day of peak recepiviyg, Ihe
cucve acreased and decreased dally: dayd -43%, day @ appeoe 11%, day 10 52% (highesl
paint in curve) and dey 11 ~=18%. Mo change was obsenwed an day 12, amd the curve peakesd
Al aboul 32% on day 1hiteen. From day 14 to 18, flucluation sei o anound 15%.
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Dhogtamn 35 Behoviora | eurves for T with peak cacepiivity oo day 11, Pala poiniz
shoer Lbe amounl of tme Loe spenl, sach obsercanion penod esling and the avetaess
of both curves, inchiding the corresponding curve. EatHeat [lne: Curve of diys
surroundiog Tise's fuesd ostrug, BT Tepd 2Tine: Curve of days surraumding hoe's setond
etitug EorHeat e Corve af dys snroooding Ine 'S (hivd estrus. Averape: Canee ol
Lthe daily avegmyres ol all cunes.

Thraugh e average cusve (disgram 35, hlack cindc), he strong Aucioations disappeased
aimost complataky, Only gl the beginning of the curvmwas 8 siong fudustion eppamemt, when
ealing dropped from ~55% 1o approx. 20%. Thereafler a smal hill appearsd i the corve
[days 3-5) al arouid 50%. The sidh stowed a valkey al arcund 20%. Between days T and 9,
1y cunve vacillated betweers 30% and 40% . Fomm days10 10 13 the cutve wavered betwesn
18% and 30%, afer which 1he ampliude Increased again to batwesn 4% (day 15) end #0%
[dfay 18), thess belng the Righesl and iowest Sainls of the remainkng days.
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Al three curves are negatively conelated te e in ine's case as well. In[ne's sl curve %
af the iolal varance of the dala poinis (=-0.254, p={0.1; N=18) is a resull of the relallonsmmp
betwogn tite and the behavhor 'eat’.

Ine's xmcond Guse S very similar, inikal only 7% of the tdal varancs (= -0.277,
pee1M=18) can ba aitiboted 1o the elatlonshlp between tme and 'sat'

The last cusve, however is quita extreme in thel 56% of the talal vanance = -3.748, p=0.001;
t=18% can be atibuted 10 1he descrbed retaticnship.

3.3.1.3 Kilaguni

KHaguni Eat

2 .

- I ——Eat1
: E —n—EatE

E | Eat

. =

£

-

=

. 1 2 3 4 5 & 7 & 210 11 1213 14 15 18 17 18
i Days

Dicgran 14 Belaviorml torees for Kilagond. Dhala poiots shom the percsutaas of dme
Kilamuni speet cach abscrvation perod eating, Tine-periods were chosen 10 axch
those of [pe. Eanl; Ea durtig Kilugani s st \ime-penods 1Fa12: Bl curing
Kilagimi's second dme-petiod; B Bat daving Kilagua's third Gme-perind.

Kiaqunl also shawed fluctuallons lo her =ating patiars (dlagram 385, hoawawver, rot on Soch 8
ragular begis, ard nat with such big differences a5 wilh the ather two femates,

The cyrsa far the firsl lime-pericd (dack dlamond) starled at about 20% and decreased to
~15% aqn the third day. Thereafter [t steadily (ose Lo 42% [day 5}, has 3 valley on day &

(2084, only to Imcrease agaln o almost 65% on the saventh day. This was the highest polm of
the curve, From day B to 12 1he curve fluchiaed between 0% and 10%, showing e small peak
an day 13 2t 35% and seling dover armornd 25% .

The secomd Iime-pericd dwhile square) began at appox. 49% of time spent eatng, to dop to
almast 0% on the third dzay. Tha [oRowing day shwed an Increase o abol 28%, arar which
a sleady sl in o he shah day {~12%). Again day 7 showed e Mighes the poiol of tha cupge
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a1 appre. 51%, which immediziely Fedl down 19 fuctuate amund 10% form days 8112 A
grmiall hill davaloped on deys 13 and 14 al aboul 21%, which fell again o 10% ¢n the fieenbk
and sixeenth day. Day 17 showed a slight deaezsed (~5%) and day 18 mse 1o appros. 27H.
The cunve the ihicd Loe-pericd (white tiangle) sayed entlrely betwasn 0% and 30%. The
cune began at 22%, (= to sbout 25 (day?), ard steadily roze 0 -20% on day +. Exhwesn
the fourth day and fne sixth day, a slow decrease pooumed Ip 0%, Thireafter, the cures 1o3e
agaln ta 22% an e day 8. From day 8 orwant, Ue curee vacilteled betieea 15 % Bnd 5.

Kilagunl Eal +hverage cure
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Dingram 37. Bshoyloe] curves for Kilapimi. Dats points 2how 1he perrentage of G
Eilazuni spend cach sbservaiion pevied eing and the resuling, sverape of wch &
point. Time-periods wene chosen f» mzh ose of Inc. Ba1l: Eat diing Ko gund ‘s
fira line-period, Eard: Eat huring Kilaguni's secomd tine-period, Eq?: Eat durmg
Kilagund's thied time-poriod: Avemee: Cuees Sorresponding 1o the average of the
daily duta poLrng,

rusity e addition of the ewarage curva [dlagram 33, black cincle), the luciuakons disappear
forr &ll Ul the el 2even days. The sl thrse days, the curve mom 3% 10 ~10%, then it nse
anain Io appnox. 23% and decreasad to 1% an day 6. Day T shoewed 4 peak at amund $2%.

whith was nliowed by 3 stabike curve stering day 8, thal slayed betwsen 10% and 20% for
tha rarmailing days.

Simllar to the poeviousty discussed curves, Kllagoni's 'sal’ curves are neqathely cocrelaled
with lime. Hem, the percentage of the total varence ihat can be aliieated to his relationship
Is muech sreealler. I Elagani's et carve, 2.2% (= -0.149; p=0.1; N=18) of ihe total varance is
g result of the ralationship bemyeen lime end the bahavior eal’,
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In the second curve 16% of the totat vadance (= -0.400, p=t.1; N=13) ) can be atiributed o
the relaionship Eetwean time and “gal’, {n e hird curve 17.8% o -0,41%9, 0.05<p>0025;
N=18} of ihe Iotal vardance can be atifbated to the deschibed relatlonship.

2 3. 2 Woming!Afernaon Separalicn

J.4.21 Sita

The sdrang flucludions in Slta's and Ine's behavioral curves, mMay be the resul of diferent
eafing partarn inthe morming and alemcoon. Perhaps Iheoogh separation of 1Ne lwo Sessigns
& pattam will ememe,

3na Esat Heat Moming '
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Diugrom Fa Dak painos remesent e percenidge of Lok 51l «uting v sxh
morming of sheeranion, durlme the tme pedod previously distussed. Herr, estrs
lies between diys 5 wed ©, which meuns peak neoeplivity lies on ao afisrooom
session, Eat18itoM: Momning dbservations of Sita sormmmding ber Grel cstrus;
Eat¥siteh: hioming obseratioos of Site surmnmding her sccond csoms.

For Sita both peaks in receptiviry occur during the afternaon sessions [diagram 3%}, therefore
egrus les between day S and & o diagram 38, During the first heal cycle hlack dlamond}
very lithe diference In ealing ocowred. Farmost of the sessions, ealing waversad aroundg
10%. Tha axeapdon baeng the Nrsl sasslon, which was could ba found around 25%  After 1his
the fluduations amend 109 et in,

The baginming of the sacand haal cycla Gwhita squEre), famonsiratad a hill staring &t =-18%,
rising to 40°% (day 2 awd sawly dascending again 1o 18% ar Itie Eoadbh day. From Ihen
pmward, e curys gently fludusl=d] ampand 134,
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Sita Eat Hagt Aftermean .
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THagriom 39: Data paints represtnd the perccamage of Lime Sia caring o each
aflemoen af otgenalwen, duriog e tine poed proviossly discused Here, esirus
lies on day 6. Ex15ikn A ARlermeon abservaticns of Jia sumeunding ber first corus
Eat23etas: Allenmoon dservations of Site mumsunding he second estmug,

Cuming Ihe allemoon sesgion {dagram 39), asmall dadressa in eating is apparant in bota
curvas. Corve 1 {Hack damond) vacillated bekveen 42% and 20% far the first theee SEES0NS,
Inen dropped 1o 20%46 during session four. Eating showed a slight incraase to 37% o0 day &,
Ihe day of peak recaplivity. After aeirus, sating Sayed M apame, 2006

The second haat ocycle jwhile Bquare) Auctuates for Iha ficst five days sassions areund 30%.
Afler that it skowly decreased ta ~12% on day 8 and started 10 fee again oa the nlrk (8%,
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Driagram $0: Dala points represend e percentize of ome Lim sing o1 each
moming, of sbservation, during the dme period preyiously discusesd, Here, esmus
lies o day & for ooree three and betwoen dayr 5 and 6 for curves one aod two.
Eallneht: Moming etservavons of days surmamnding Inc’s firgl cumes, Epttineh:
hioming chservations of days surmouwdbg Ine's secand estmas, Bard [nchd; Moming
obscormticns of deys summoanding, [ne's thitd esirus.

For ine, ong must again keap in mind, that far curves ™ and 2, ssinug was siloated belween
gesslons 3 and six, while fer curve 3 § was on day & (diagram 40).

Hoth cueves ong (black dlamond) and two (o ite square) began at quite low levels, ~5% and
1R raspectively. and rose 1o akmost 50% duting sasslon 2. Thersaker, ihey began to differ:
Curve 1 (Hack diamond} fell on sassion 3 back Lo 55% and begen o Auctmts Debween 5%
and 15% wurtll seasion &, The sevenlh segsion showed a peak el slighity dwar 30°% only 16
decrease again to 9% durdng session eight ard reached 105 in ke lgst Saggign,

Cures 2 (whita square} siarted vacillating betwesn 10% and 20% afier the second session
urttil the sixth session, Sessions T and 8 shewed [owels dose 1 0%, whils seskian S
ingreszed again to ~30%.

The 1hird cyrye fwhibe {rigpgle) stamed arourd 50% and began 1o decline duning ses=sion 3, i
steyed around 10% until seasion &, the day of astres, wihan it Sansd to slowly risa ta 8
second peak in sesston of 0%, Aftersards the cunve dropped down 10%,
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CHarmm 31; [3e paints mresent e peroenlags of times ine eating ¢4 cach atiemgon
of chsorvalion, durbg fbe tme period previowsly discusssd Here. extous Tecs an doy &
for curves ooe and twio wed bepween davs 5 ood @ Tor owncs cuce, EaLlined,
Afteropom ohsrvaliens of davs surounding ine's flrst canes: EallneA Afternoon
nbservations of deys sumourwding Tng's socord estms: BallIned: Aflemonm
observalhmes of dass sumoundine [e's thid cotns

Pwring ihe afemoon (dlagram 413, the eurde of [ne's first hael eyele (Mack diamand) began a
about 5%, fell te 404 for sessions 2 and 2, mse agaln to 5% and sowly fell over e next
four sassions ta 4585 During Ihe last sassl34, it fell below 0% for The Tiest LHme 10 Appros.
L%,

The zecond hest eyale {whita square] showed a slight increass fram 4:5% 10 G0% or I first
three sezslans, Thereafler, e cusve steadily decined to about 10% in sesshon 7 ohly to
incrmace agaln forthe ash b sessions (5% 1050%).

The last conve fwhite tigngle) stered arownd S0% for 1he first two sessions. Fromn sesslond 1o
sasslon T the curve ciosedy follmwed the 2acond cirye, Dut Stayed at abous 2000 for the |zl
w0 days.

Chierall 3 decling in cunvas ona and hree were 8 ppere, whersas curve 2 appeansd 1o be
evenly distibuied from begiiming 1o end, uollke the cunves seen for Sita,
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Lhugrum 424 Datu paines represant the paretmigs of Gme Kilagos eatng on sich
mminge of oheervaien. durthg the Lme-periods provionsly disarsed. Ext]Ei:
blorning ulmservations of Kituguni chring her firs) (kme-paricd: Ext?EiW: Moming
obrmrvalivas of Kilagmi during ber secoisd lime-period; Ext3Fi0M: Morning
obssrrations of Kilaguwu during wer third drme-period

Fuor the firgt trne-percd (black diamend), Kilagunis ealng sayad betvwasn 20% end 3% for
lirst thwee sessiong (@agram 423 Then if dipped o around 10% for the fallmwing three and
inzreased again 1o 2050-25% the lest three sesalorns.

The sefond time-pariod (white square) slarled al approe. 35% for sesslon 1 and decreased to
about B% during seseicns 4 2nd 5. Bebaeen sessions B and 3, the cers wavered between
10% acd 20% undil It Increased to 25% it e ninkh oesaion.

The third lime-penad (whits ttargly) aso began at ~20%, bul fall 1o spprx 8% by session 3
ard fluctuatad around 1040 for the rermaining segsiona,
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ITgrim 43 Cuia paints represaac the persentoge of time Kilamni cating on cach
afiermoon ol observation, daring M dime-penods provieusly digepssed, SallKila;
Adbernoon pheervations of Kilagun dweng, her first time-period; Fa2EiA- Alldmoon
abgarvirtions of Kilapuoi during her 2acond tme-pened; EaGEA; Aflechon
oberrrdions of Kilagm duemg by third fme-period.

Aftar a Fight dip frorm 3054 to 15%, the =inee of 1he Arst ime-padod (iagram 43, back
diamend) rose sleadily 16 ~85% (day4), then It fell drasiically on day 510 0%. Thereafter, |he
curve fluctusied batwesn 15% and 25%.

The second curve {whils square) appearcd simiar I the first, staring at 50%, 1hep dipping
down to 0% during session 2 and stowdy rising Lo S0% during session. Afler this palnt,
however, I stayed araund 20% (days 5 bo 7). Durng the 1asl sasslons the curve deddined o
0%.

The last eurve {white Irangle}, slarted at 0%, ten dimbed t9 ~20%. only 1o dacoease aggn 1o
approx. % in session 3, During session 4 esling is back up 1o 20% and =3 back to 0% wherns
il steyad For remalining days.

To surrimanze ha rasuls of the behavlor “eal™

Sita: Although the gverall curse of this behavier appearad 1o decling slewly thraughout
the 12-tay panod. The canrelation coefficiant showsd IRat it ha first cunee 2R
and In the sacomd curve 38% of the tolal vanance chseryed could be afiribuied to
2 Fatalcaship wih the Ume, Both curves wers nagelively comelsed [nregams 10
time. In Ihw marmdng sesslons, the ist cuove warared amured 0%, and he
second curve increased 0 40% during Ihe sacond sassion, afler which it
fluctuated armund 20% {sessions 4 ta 9. The attemann sasstons vadllated 3t a
higher parcariage: Curve 1 between 307 and 40%, curve 2 between 25% and
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35%, for must s&ss900s. The first curve dropped 1o 2096 dudng tha (ast three
sa55i0ns, while the s2cond urve dioppad Ie 10% in the las] session.

> The averall curves showesd wild fluctugElons an an aknost daily Hasis. Laoking st

the separaled $es5ions, this bacomes obvious. THE MOming SE4500S geEnarally
wavered betwaen 10%-ard 20%., showing only accasional peaks. The aftermoon
SE5510n5, on Lhe othwr hend, wera foceted in the nipher percanlage rangs, at
lzast untl the sixth sesslon, when bt secord and third curres dropped ta asound
20%. Curve three crcded the session in this range, whilks the second curve
returaed 10 its arigina| heighl of about 50% durng se=sion 8. The comelatlon
coafficient dempnetrated that the tlrd cusve had e gtrong Telationship with ina
peagrassion af fume, namely 50% of the tofal vadence. The clher W CUREs
Ehowrart anly shoat P4 of e total varance could ba affituted 1e1he elapse of
lirme

Kilzgeni: Time sperd ealing, fuctuzted between 0% and 30% with pnly twe visible

peaks in ha firsl and second curye At B5% and 52% raspactively, in e moming,
eaimg fluctustet hetween 10% and 20%., while the aftempon sessions Lended to
te divars. The ayceplon was the thirt curva, which Auctuated barwean 0% and
W%, The coefclen cofrmalon showed even here 3 small jolstonship Betwean
e progression of e amd the hehavior "eal”. L tha Frst cores 2.2%, in{he
Fecand curve 16% and In ine third 17_.6% coolt be accoumed for this redadonship.
A5 with the odher famales 1N was 3 nagalive comalation.
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Digrmam H: Eln::'tmrH:-rEll curves for it with peak recoptivity on day 11, Data paines
el 11ve arwount of line il spend. each owarvation perind bying,

LayHea |5 Qoeve of days surepiyuding Silr’s g csvs, LavHen 23 Cwrve o davs
surrinatidlvg SiEats sacand e

Bafore and aHer esires bolk curves appaaned 1O be very dilferent [(diagrarn 447,

The fird curve (black dismaond) began at 50% end dfiopped 10 goout 5% on dhe day 3, Then i
clambed 10 25% on ¢ay 5 and retumed to aporos. 5%, Thereafer it steadiy rse 1o T8
(HayT). [dioveed by & Slow decilos Lo 258 an Lha ninth day. The day tafwa esirus, shiwed B
sriatl incEeasa e about 40%. O ihe day peak af recaplivity, Sita oid not lay. The folowing
day, this Activiy mse th 55%, after which it slowty fell again to fluctuate between 15% and
253% Ircm the Meenth tothinesnn day.

Tha sacand curda fahits sopuare) aksa slaried al 50%, than i 1o 2% for days 3 and 4, and
wnded up & approx. 12% on day 5, The Tollewng days the zctivity sloadily mosa to 25%, unly
o decrogse agaimon day 8 {15%) The nexl day g sight increese (25%]) lad Lo a sham pegk
{70%) on day 10. the day bafors estrus. O Ihe day oF sstous. Sia again did not By. afer
estres, a strong escent lesled for twg days to mach 80% an day 13, Thamafter, e curve fail
sharply 0% on day 15, The sixteemh and sevenleenth days showed anolher incraass (25%)
and decrease (35%), 10 end at 55% on day 18,

il
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Dimam 45: Deborvicrl curves for Sita with peak recepeiiny on doy 11, Dot poius
shirs Lhe atpant of coc Sik speny, ench obgorcation peried lying a the
corresponding average points. LayHee15: Curve of days sumreunding Sita's Grst
cstrs;, Luy Hedt2S: Cunve of dovs surmouanding Sila’'s sooond cerus: Avemige:
Avcragr curve of the dndly data painte

Tha avarage cupse (disgram 45) of thess wo myoles appaansd to bs Sumikar before and afac
esirus (day 1 through 7 and days 13 Ikrough 18).

Tha averane curve Jfhiack circle) began at 50%. decrmesed lo 10% on day 3 end Auctuated
behwean 10% Fnd 20% yodil the fh day, when H began ancther climb. ©n day 7, the curve
reached its naak af about 475, The nex twa days showed a small decline I 25%, The day
peicr 10 esirs (dey 107 peaked at approx. $5%, Duriog estrus, Of COUrSE, oo |ying was
chsaned, whale the day afer prak receplivity rose agein ta 55%. Day 13 increased slghtly to
SA%. ames which the carva fall to atoul 5% fday 151, The falltnwing tweo days, the curve siayad
between 10% and 203%, and climbed to 405 on he last day,
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34.1.2 Ine

Ine Law Heat i

T ime behavigr absenses

1 'T Crays

Driagram $6:. Beholortl curres for Tne with ponk mospdivity én die §1, Diats paiois
st {he anaone of dme oz spent, sech obsersalion poed bring. LayBealllne:
Curve of davs surrnonding, Tne's first estos, LoyHeai2ine: Cutve of doym
surroumding ne’s seootd estnos; LarHeatSTne: Curve af days surmuidung Ine's tird
=ims.

At first qlance, all thras curvas appear 10 be eratic, changing parcantages rm day o day
{chagram L5},

The first cunva (ack dlamond) started around 25% and dpped to #9% on the iird day, The
fodlpwanp showed a peak al 25%, afler which no {ime spent lying. Dhays F o 14 were atmod
memoning of each atbar, wilh (G day peak receptvity being the mid-prinl, Nonelhekass, (farm
% on day 7, \he cunve peaked on the aighth day &t approx. 505 and decreazad again o 6
ha nest day. The curve stayed gt ~0% umtl the thideenth day, when il peaked again araung
45%. Thereafler. it deciined 1o about 8% and staded Nuctuatiog anound 10% for e last few
days (15+18).

The curve foc the S2cond hean cycle twhite souare) began at 0% for three days, Afler this, &
Muctualed strongly from one ta he neat untik ko days afler estrus, Day 4 readed bmd 22%,
day 5 fell to ~A%, the sbdh day peakesd al about 325, wherass day sdven again decesased la
(e, This pattem confinued with day & peaking sl epprox. 36%, day O dropping to B% amd the
day prier to eslus peaking at 35%. As with Sita, Ine did nol lay n the day of perk recaptiaty,
during this heat cysda. The day efar estns demensi@ted angther paak abowt 24% and fel for
days 13 and 14 1o 0% AfAsnwerds, the cures started to ise agan on day 15 {~12%)and
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peaked the nesd day around 36%, cnly to decling again o the sevemteunth day (6%). The |pst
day showsd anainer increase to 245%;

Similary 1o cunee 2, the Jast cu e (afll2 tlangle) (uctuated daily berween 10% and 20%6 ot|)
1he eighih day, afler starding al about 38%. The ninth day showed e high paint of this ourea
al approx. 465, and another decrease fotiowed on day ¥ to 3%. The of peak receplinly
again showed no bying activity, whereas the dey afler estrus | he curse siowly Degan 10 dse
again (12%) to peak at 20% on e thineenth day. This was fallowed by & sleady declne
which reach 0% on day 16 and Nuetluated Ihe remdining days around 10%.
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Diagrar 47 Behavieril curves for Tng with peak receplivity oo day 11, Dada powls
shom the amonnt of time bae speot snh obsercation period bying gad fx
corresponding averes poiots. LavBeac Une: Curve of days surronnding oe's [irst

estoet, LanBeariIng Conve af days sarraunding Ine’s secand estrnes; LayHeatFine:
Curve for va syreowiuding Ine’s (hicd esmas, Averags: Average anve of the daily
data podnts.

The interexting per of ke average cuncs (dlagram 47, black clrcle) was 1hat bahween day 7
and 11, the day of peak receptvity, Prior o {he sowerh day, Mluctuations Loukd be saen
betwaan srpund 10% end 20%. Day & shawad 3 distine peak al spprooc 30%, afler which tha
eurve sleaddy declined to 0% on the day of estos. Afler estrus, the cunve again fluceatad
betwaen 10% and 20%.

[7&!
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Dnagram 43 Behavier] curves for Eflagani, Data poins show the amouag of tme
Eilapumi spent, each absarvation perod Ivice. Lay Lz Curve of daye withio Ribapuni's
firer ticwepooied;, Layd: Curve of days within Eilapumi = scoond Hme-porod: 1ayS:
Curve of duys within Kilammi's third time-period

The curves selected for KllRguni Aucraled [Gegram 485, howsesser mol Haily 3% wilh ng and
ghe did n show a charattenstc day, an whilch all thee curves wers Tound aroond 0%,

Tha luciualions wars Sevane in nalure, fa7 axampe cures one vacllated betwesn 0% and
TA% over the ardire FHrne-penod.

The first time-period {Hack demoend} began & % and escanded g approx, 52% on the
seond day, then steaddy fall Apaln 10 ~5% gn dey &, only rise to 50% on the sixh.. Day
seven, INe curve was situaled around 105, ckmbing slowly to T0% over Ihe next three days.
From days 11 o 14, the cureé Rudlualsd Bebsasn 30% and 40%. Day: 15 Inmough 18 sk
a daiky vac afion hatwesn 5% and 5%,

The s=comd curva [white squere} sladed wih & decreass from aboul 38% to 7% on tha thied
The follewing day rase 1o S0%, wilth g slight decling 1o 38% on day 5, only to paak on the sadh
day ot 85%. From day ¥ o 16 the curve gen=rally sayed between 20% ard $0%, with the
only baing day 11, when it dmpped 1o 10%, Daye 7 through 12 showad daily fluctusiions,
wille days 13 fo 16 3 slesdy incresse goourted from 209% ta 50%. The severlsanth day
showed a dramatc descend 1o 0%, which rose the last day 1o 509,

The thind time-penod (whle Inangie} began A1 About S0%, 50 sowly 12d] the irst Few days to
5% _ Leading to e seventh day, the curve steadly rose back to 30%., where H Qucrated for
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w0 mare day= berween 353% and 30%. On day 10 the aclivity declined to shout 25% and
climbed egein the followlng day 1o about 5%, Days 12 throegh 14 stayed aroond 40% . Atler
which 1fe slared to strongly vadllate batween 60% (day 15, 17) ard 40% (day 163, The last
dey showed another decreass in activity 10 abeul 10%.

Kilaguni Loy +Avaragse cunve

0% ’
. L —o—Lay2
o AT el
0% 7y s e
: TR feEe

HTime behavior ohserne:
£
£

M1t 1213 1415 1817 18
, Days

Dingram 4% Belavierul varres for Kingoni, Dacd ponts show the amount of vme
Eilagani apen, ench observation poriod Iving and ibe somesponding averase polns,
Lay i Curve of duvs within Kilaguani°s firsd hoe~period; Lay2; Curve of duys wilkin
Kil#guni's scoomd tine-period; Ly : Curve of doys within Eikyzoni s third time-
poricd, Avarnpe: Average curve of the daily dats paints.

Torough the average corve (diagram 40}, O could be gsecn thal cvarsll there were ne lame
Mueluadions in Kilaguni's behavior lying.

Basices two dips {day 1 at appeax. 10% and dey 17 a3k 20%) and ¢ne peak {day % at about
$3%] the curva pararally steyed betwesn 20% and S0%.
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Disgram 50- Dawa polnls réprésent the parcencage of lime Siia ]yingn;n ey
moming of pherrealions. thmng the time poried previcasly dissessed, Here, sl
lies barween days 5 uned A, which manns peak rsaepiivity Ties on an aflmoon
semsion. Lay [Sitabd: hioming observalions of Sita surrouadiog ber first cctmas;

Lay2 Jilahd; Mommg stsarvations of Rits surmiunding ber seoond egims.

The curve af SHa's frst hoel cycle (Dlack dlamond) began amund $5% ard dropped to 25%
during 5e2sion 2, Skwly rising to rise to Approx. BI% in session 4 (diagram SO). Fram this

polnt on, the cunve slowly stasted Lo fall seachirg 20% for the [ast I Sessions.

The secord freat cycle (wile scuare) similary began amund 0%, but declined 1cwarm
sazgmon 4 te 15%. The day before estrus (estrus being between days 5 and 8)a rise 1o
FOkoccumed. After asties the curve again Sowly deceased 10 25%. rsing one last fme

during Seaslon nine ta S5%.

o
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Dragrar 51 ki pownls represert the percencspe af time Silg voe an cach aflemaoon of abscrsming
durinig, Lee e peniod previously distuseed. Here, smns 9 o0 doy 6. Lavl Sian: AMemoon
olwzrvatienes of Sik summinding her Ol estres; Lay2Sit A Afisnoon ebservalions of Sits
sworcamding Ler second catius.

For the #flermomn sessions (diagram 51), 1he curve of the Ars heat cycle (hack diamon}
begen al 0% and tell 1o sbout 5%, al which |t stayed for lwo days. The 1cudh day showed a
Pesk gt - 70%, witich slowly began to decline lo 0% towands 1he day befora estrus nay &),
The day afler peak raceptivity shewed another |ncrease at 40%, which ended at 15% for the
last tHo Se8sinns,

The sacend curse fwhite squere) also starled at 50% =and gently fa8 o 10% on day 3. Days 4
~and 5 were steady al approx, 29% and agamn durng estus no lying was evrdent. Hame the
peak sfier eslrue was graater (gl B0%), but sirilary to curve ane IC dropped sharply to end
between B and 5% for Ihe remaining days,
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T¥zgmm 31 Culs painls reprasent the percentias of iime Ins iog on wwh owrg
of ohecrvation, durimg the Lme peciod prevlously discussed Here, cstrus Hes bedvsen
waedians 5 ord 6 For corves 1 and 2, whaech moesus cesk receptiviee liss on an
oo scssion. Por conee 3 estrus Livs ioosessions 6. Lay 1Tweid. Moening
cheeralions ol Toe sutpoending her first estes, Lay2ineM: omung sbeervations of
Ine sumooeding ey sepond estrs; Eay3Inchd: boning, abserrations of los
surroamdd g, ber third ss0as,

The first curve of the moming sesskn {diagram 22, Back diamond}, on the gthac hend, was
abkmasl continupusly incraasing and then dacceasing agair, staring at 5%, dsieg o 22% and
faling again te 0%. Tha fourth session showad & [asger geak al S0%, which fell the next day
airnost 1o 0% and slayed there For the sidth sassion. The nest peak sccurmed on the seventh
day al 45% and the lasl two sessions stayed sieady at about 10%.
Curva bt (whits squara] showad 3 Rk starting on 1he first moming sassion el 0%, 6509 to
2% during the fourth secsion, afler which tire @ Degan b0 o] back to 0% during sessicn 7.
The Tasl twh 3e939I0M9 feveled ot At 38%.
The thied curve [white iangbe) started &t appmx, 38%, sleaying staady for hnea sesskons and
then cllimbng (o amund 435% during the fiith sassion. Sesdon 8 was the day of ihe day peak
recapivity and no ng was recorded. The [ast Ihree session stayed sleady arouwnd 10 % and
20%.

Gl
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Diagram 31: Duta points represend e permilage of fime Inc Fiog en cach afiemoun
of obgereaiion. duning the tme period predously discussed, Hore, csenug lies besween
coexinne 3 and & for curve 3, which o peab. recepd ivity Fes om a moming soesion
Far curves, 1 and I estrus 1is in session &. Luy 1imesd: dterooon vheervations of Ine
surpounding her Gt egeous; Lav2Inca; Aficropom checrvations of Ine srmoundieg
her sacond estros;, LayIine A& Allenson observations of Ing swronnding her third

CACTIA.

Surves 1 and 2 showed eslius an day § during the atemcon sesslons (diagram 53),

The first ¢uree (black digmond) stayed between 0% and 5% durdng most obseryations, the
gxceplion baing Lhe Nest 2esson (2356,

The second fwhite squars) differed fromthe frsl in thrae peaks, an day 3 and 4 at appro.
10% and day & at ~13%., Ctherwise. oo stayad ardund 1% and 5%.

The Ihid curve {white tiangle) diffared, in that A stayad aka higher level. The first sessions
showad a small Increage from about 5% 10 epprx. 13%. Sassions 4 and § stayed sround 8%
and 8r increase was obsarved dunng sessior §, at sbout 13 % {eslrus ook placa Datwaen
seqgion 5 and 8], From the haight of 1396 durng session 7, e curve il o petwesn &% and
5%, a5 observed with Ihe other curves.
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Diagraza 50 Tagy points represent he pescentoge o time Kilogmnd [ving ot each
meeroum, A obaevanon, during the sime porod provious]y discwssed. Ly §EaEh:
tooming sbservitions of Kilaguni dusing her Gree-period, Lo KR bioming
obecrvations of Kilugrmi durnmy, her s2cond aese-period. Tey3KIM: Moming
abservations of Kilmnmi dunmg third Hmeperind.

Asg with all of Kiaguni's other behaviar pattacns, lying was diffierant for each Eme-parod
[Hagean 54).

The first curve (Black diamond) fluclualed bebyveen S0% and 30% from morming 1 0 4, then
incraagsed to abeut 7O% dudng Ses2ion 3. Fram sesslon & anwand (he curve stayved steady
armound 4% fac the mrairdrg Sassicans

The second curve (white sqpere| showed g sloping inceease figpm 10% to aboul 95% Detwian
seszion 1 and 5. Then it slowhy dedined to 50 in sesgion 4, and, showing a Slight dip in the
savenklt SESSION {Z3%, [0 reblm b0 aparox. 45% ik the remaining sesshns.

Tha curnva for Kbt tima-panod (while inangle) E=l from 50% duning The firsl ssssion b aboul
1% during the second sassion. Afler second mominyg, a skeady was obhserved arl sassion
S, when it praked sl 80%. Afer 8 sharp decline 1o 40% the: following day it increa=ssd again
the last tweo sa3sions B0
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Cingrom 55 Dule peints represent the peresaiags of ume Kiloguti bring on each
afterooon of pbeeneation. durnog, the e peried previoesly dicoissed 1ay IBalA-
Afteroonn gheenations of Kilomuni duriog her dee-perind; Lav3FitA: Aflernaon
obeervations ol Kilaguo duang her sevoed Wne-pered; Loy Philte Adlermson
obearvetions of Kilapaai dusing (hird tirme-paried

Diering M aftemooe assions (disgrarm 55), Kifaguni 4id not lay 85 moch sha did during The
MOMNNG SBSSEn.

The firsd time-pediod (Meck dismond) stered a 0% and dimbed 1o 25% (day 2, anly 1o
decrease t0 3% durng sesslon 3. From Session 3 1o &, ing sleadily Increased to 35%, ater
whith it slonaly (1 BOEin to 0% during SeEsion 5.

The sacoid {welile squam) and iind cave [while Gang e began identically. Dusing the Gred
aftermoon, bolh curves ware around 35% end el gn the secomd aflemoon be abuul 5%. The
third sesslon showed & rise la bodh cuves 1o 40%, &fter which the simllanties ended. The
secomd linepenad warrered Dahwean 30% and 40% and dropped durng Session G o 10%.
From aflemann 6 fo B, ing [nerased again bo —40% and fall to 0% during the [as session.
The thind ciervs, on the othar kend, siowly dediped 1o abpud 25% during sessga 5, then
consiziently increased to 40% on eftermacn 7 and again steedily declined 10 10% {session 3],

To summenze tha resulls in the behievipr lay;

Site: Two peake ware observed, one befors egtrus apd one after estrus, both argund
TOR5. N Lhe day of ssirus ISelr, no acivity was meordead In siher curye. Inthe
maming and aflemacn saparatian, il was evident thal all coves were difterenl,
and ore coultf nol assuma 8 dependencs of this bahesior an ihe tima of day 1ha
Ohseryallons wers made,
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ine- Two peaks were obsenyed before estrus (in bwo different cunvest, and one peak
wes ohservad after esliug (it e st curve), Tha third curve showed no peaks, All
cunyes coincicda in Ihe fad, that on the day of peak eceplivity very [itle 1o no ng
was seer, In Ine's case. there waad definitely & differance in the behdyier shown in
he meming as opposed to the attemaoon. The carves far the moming seslons
weara usually silualed petwean 1% end 35%, wheneas Ihe aflemoon SE5500
tended to Muctuate qreatly.

K#agual: Al curves fluchueted wilh large ampliludes ard at didferen percentages. This
l=ads 10 the conclusion that alk surdzs were diferent from each other.
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Driagram 35 Behovioral curves for Sitn with peak. cacaptivity on dav 11, [ina paines
Jepict how ollen the behavivrl poners “sow Il wis obsrved euch doy,
SmoellBeat]s: Curve oL davs surmonding Sua's firol esrus: Selldent2s: Curve of

cavs surcgunding Sila s second cstrus.

Cuvve 1 idiagram 34, Back diamond) showed an interesting peak on day 3, with 3 smell
fragquancy of Nve for the day. The rest of 1he curve waversd Detween zero and bwo. Esiis did
net showt 3 helghtensd smelling aclivity, The only otber tme smelling did not reach cwer the
[enral OF b wRs an day 14 wilh 3 frequency of three,

The beginnipg of tha second cueve (whils squared resemides the Mirst, wilh helghlensd acilvity
o day 3 (smell Irequency of faur), This cupe, ramyer, slayed betweaan one amd thse for
st of Lhe okservatmn perlod, even the day of peak receptivity, showed no char difference
to ibs prwitns days, staying a1 a level of o during the ebseryaticn, Starding on ihe
fourleenth day, a shap paak in smelling began, and reached Hz zenidh on day 15 ala srmel
frequency of deven. The followlng days likevize showed g heighlened activity, hdwnever, INe
curve dowly dooppad aff on day 18 Jo ning} and 17 (o =evend and ploked up only slightly on

the pex day {io sight],
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Lhsgrum 57 Behoviotal ourves for Sity wﬂﬂipc;L D:.H;:;ﬁ'l.-'il}' on dow 11, Dats paines
depriet berw olien the babnviemal potern “smel™ sras obeanved cach day and the
sverage of cach days cheoreatigng. SmellHet] & Cupve of diys sumowiding Siw's
first eyrus;, SmetlHe2%: Corve of days surroundimg Sita's second estrus, Avernge:
Curve ol Lhe averaue af zach dayve dets peint.

In 1hes Instance, the avarae curva (Magram 57, hlack cimle) did kot claify the steaton any
BENEr 1haN Was previously drscussad.

The curve began et e smeall frequency of approc one and dintbed to 4.5, then fall back agaio
10 stay between zero and wi unlll e fouresrin day. Thamupon. i S1Emed 10 ise iowards 3
Zenith ol 8.4 an the [eanlh day, followed by a sbow decrease, to end at frequency of four on
day 18.
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Diagram 58 Behaviotal rurves far [oe with peak ecepptivior on day 11, Dara poinis
depict bow oficn the behaviemul puilern “mmel' wis obseeead each day.
StnglHeatlIng: Curve of doyvs surraunding Ine's B asimas; StisliHeodfne: Curve
al digys survounding Toe' s seoomd cctrus; SmellHeatiine: Curve of diys surwnding
Loe's (hird eseons,

For ine, 8l three curvas 8 ppaarad disfing from the other (diagram 58},
The st curve (black diemond) sterled al z lovel of one ard cicned 1o foar the second day.
AMar Iz, it (] Again, 1o stay Behsean ane and twio bRtk day 7. Dayx B and 9 showed & Imed
frequency of lour, which tentatvely dropped on the dey [mior o astfus 16 one. The day of reak
recapiivity was tha Baginning 4l an Increase, which rezched its zenith the dey afier mstrus al a
frequency of seven. ARes The (rs! paak, e curve slewly fell 19 2ero onday 13 4rd mse again
10 paak at tve on the sixteenth day, The last wo days showed g mnewed decraase io and at
zam,
The secand curve {while square]began wilh a drop 7o four ta koo and dad not peak unil day
3 at a frequency of sewan. Feam the udh 1o seventh day, smeling wan2red between &
frequency of two snd thrae, and deglined to Zera on day B. Belvesn ddys 9 and 11, smeling
siayed steady al 4 level of gne and began Io risa the day afler asirus. 1o peak: at fve on the
hirleeatn day. This was followed by 8 dip le one, and amlbar ise, which peaked al a
fraquancy of seven on day 18, Simllar to tha frst curve, deys 17 aned 18 Sowdy decreassd,
gnding &l 8 kel of thnec.
Tha thid eurve (while tiangle) wasz differant in natura from the olher bwo curves, in that £
tenaged to flumngte more. Starting et zem, 1he cuve vacilaled umtl day 5 between zeno amd
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four. The sixth day the cunve Began 10 rise ang peaked the following day at a snetl frsquency
of six, Afier this, the cuna declined egain 1o zern on the eighik day, only Io increase again 1o
froe o dey 9. The day prior tp eslrus showed a frequency of zemo, and esines tsell showed =
poak at a level of seven, Exinis was fodlowed by 2 amall dipin ihe curva (day 13 &t 8 leval of
thrae). which rose again to peak on day 16 a1 & frequendsy af ien. The severdesnth and
eigtteenth days stayed at fhe,
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Dizgram 5% Behevioral curves for [ne willi peak recepiivity on day 11 T palms
dapict Iww il e belavior pettern “smelf” was ebserved each day and the
average of each divs okt nations. SmellHeat ine: Cwrve of days sumonndig Ine's
firat celrnd; SmellHeat?ine: Curve of days scorpuoding [oe’s sewond estrs;
SmdlBearitne: Curve of davs surmooading Tne's (hind Smos: Avemes: Curve of e
evernge af coch dave data podads.

The averege curve {diagram 59, black dircle) slayed steady throughout the ebservalion,
rameining behween A [2ved of one and four farn the first dey to the fMeenth. Only day 18
showett 3 [arger peak al a equancy of 7.5, wiich Fell 393in during e 251 by days th join alf
other data poinis, betwean ana and four.
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Diggram 60 Belkrvieral oorves for Kilagunt Dsta points degict how ofteo the
behavioeal paftern “smell” was sbserved sach day. Smelll: Curve of days during
Kilagni®s lird lune-period; Smell?: Corve of dave during Kileeuni®s seeond time-
perod: Smell3: Curve of days turing Kilagani's third bme-period.

A& wilh the previously diseucsed hehavior patlams, Kilaguni's curve {diagram &0}
damonstrated a wida range In 1he data points, and each curve had no similatics to the
others.

The curye for tha first ime-periad {dack diamond) began a1 3 frequency of seven and fell lo
Zert an dey 2, only 10 3031t a level of ten on Iha third day. Tha ned three days (4.5 and i
slayed @mund one and two and the curve then began to climb end peak on he eighth day, at
B feguency of seven, Afterthis peak, the curve stared to desasnd to 2er on day 10, o
which point on it stayed between zem and two. The excaplion being days 15 and 16, reaching
8 lewed of three.

The second eurve {white square}, dlawly rese o a frequency of six on day 3, &fler whidh it fell
10 waver bebween zers and Ihreg uantil the tenth day, A sherp escent acoumed on day 1110 8
fraguency of lwshs, which dearended again o one the followlng day. The thineenth day
paaked 3l & level of aight, which was lllowsd by & dacrease o zere. Days 15 and 16 Slaveil
Steady a2 8 level of slv, aflsr which the curve pasked sgain # a frequency of sight and endea
tha time-pernd al a lovel of three,

The lext time-period (whie isrsgle) Degan ot a levsl of zero and KRES 1 nine onthe Tecomw
day. Theseafer the curve Iell 10 five on day 3, then Ruciuated between sight and nine on days
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4 and 3 Finally, it peaked 5t 8 frequency of eleven an the sisth day {ihe highas paint of e
cursa), after which 1he curve relumed 10 zaro ey Th. Another siow cimb ensueed aod
rached |15 zenth on day 12 al a lavel of nine, after which it descandad o twe. Oay 14
shevwed & small Incréase 10 four, which was faiowed by 8 decrpase in the curve and
uldmetely ie Muctustions beteeen one and zem unth day 17, The 1as day peaked agein al a
requency of nine.
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Uk jrain 61 Behervioral ourves for Kilagani 1atk poinls depicl bow ofien the
bebuvinmmi pattemn anell™ wag ohezeved eich diy and the sverage of sch divs
obscrvations. Sowell L Cwrve of days duning LilEgoni's Arst one-perod; Smel:
Corve of days during Kilagani's setud time-pariod; SowtlS: Curve of diays dosing
ECtlaguii’s thind time-peried; Average: Curvs of the inverage of such days data peimts.

Generally, the average curve (dagram 61, Hack sircla) stayed batween 3 level of lae and
tawr, howenvar oocasinnal eoreplions did actur. Tha lhird day pesked at a frequency of savan,
day & showed 3 frequency of Mve and the eleventh day peaked al 5.3, Qtharwise, tha cuve
fluctuated In gentle waves cver a panad of saversl days,
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Dhugrum 62; Lt pools e oageency with which Sia was observedt ~“smelloy”
ezich morning, of vhservation during the dme period previcrs]y discussed. Hare,
g5inag Jies betwaen days 5 and &, which mesns peak rocepiivity ligs g pn pifemonn
spasinTe Sl 1Siah): Moming checrvabions of Sila sumoonding her fre orirs;
SokllzSicand Merming observations of Jita surounding her gocild estrus,

In the maming s&550n05 diagran 823, the Nesd curvs [biack diamond) slayed Batnsen 200
and teo, with 1he exceplion of sessicn 7, which mze (o 3 frequency of three.

curve 2 fwhite square) starled al a level of zerg, then rose 19 two, and Insreased (o three
dwing session 4, U stayed at this level until sesgion 7, slwhich tme the curve started 1o climb
and uitimately peaked at a frequency of nine dunng session egnt. Lasding (o ke ninth
sassion e curee facsadsed and anded at 2 laval of Sic
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DHapram £3: Daia painis the feequeney with which 5iin was ehsgnmed ~smelling”
ea v allernoon of ohseration, dummyg, the Lite period provionsly discussed. Hene,
ecims lieg om divy F. Smell[Sitn A Afirmoon dhsacvationg of 3 surmmanding her
first cotrie; Smel25imsn,. AfEroan nheervstions of Sita aimounding ber second

agtrus

In e amemaoon sessians [disgram B3, the frst cunce (Hlack damond) pesked during the
second sessinn ai 2 frequency of five, othenwize the curve slayed batwean zee and twa
durng each sassion.

The second cunve twhiie squar) showed a smial peak dudng the second sesslon, at 8 level
of four, bul olherwlse steyed batwman one and three unlil session 3, At this ime, the Cune
peaked al a frequency of elevan, after which B decreased agsin, to and the obseration

pariod at & level of five.
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Dingrant 4 Do prints the Fequency with wlkich [oe was obgerved “sneclling” cach
mamityg af cbservation, during (e time-period provioeely discussed. Here, eslnas
lics betoreen days § aod & for curves 1 and 3, and daring, session O for curve 3.

Smicll LInebd: bfoming, chserations of e suprouding her firgt esos, SmellzZnehd:
bdoming sbservations of Ine sumounding her secomnd cgamus; Smell3nehd: bMomiog
obseryalions of Ins swroumrding ber thrd esicws,

Ing’s hehevioral pattern is much more vered than Sila's wes, when laoking at Lhe separalion
af moming (Fegram &43 and afemaon (dlagrem &5} sessigns.

The firgt curve (bleck dismond}y started at a frequency of four, then dropped 1o ona during the
{ollerw| ey b esslona. The fourth séefsin breughl & amail fse 1o the level of four and ke ifth
sassion [ the day priorto estrus) found the curma redarming o 1ha ved of one, The day after
egtrus {sesgion 83, 8 sharm increats was récoded &t 8 frequency of seven, which dsiraatad
during the nest session 1o & el of wo, Sesgien & showed aeoiher peah, 8t v, which
declined during the last session, ending the crnda with a0 acivily.

The second curve (white square) did not fluctuale a5 rmach a8 e firsk, staying # the level of
1 Far I Iirsl three 9escinns. Botwasn SELEans & and 7, 3 Small wayer was observed, with
the cumnvé rising fmom zerc e 1he level of bwo (Gassion 6), and dedlining slghly durng e
zayenth SESEian b anm. Again, a =nam peak wes observed during se=dion aighlata
frequency of seven, which fell during the [as51 sEsslon 1o 3 level of ihred.

The Inird curve (white tiangle) bagan willl na actheity dudng the first three sessions, which
thea Increased 1o 8 frequency of Sis doeing the fowrdh session, From hare, Lhe curve fluctuated
between sbx and saven, which wes the highest point of e curve, in sassian B, ThE 22venth
seaslon saw g dacresse ta a lewed of three, ater which the lest twa Baseians showed an
increase 1o a frequency of fwe,
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[Haggati 65 Data points the fequency with which 102 was obacrved “smelling” tach
afictaoen of observativa, dusing e time poriod pendoosly desoussest [Tend, estms
lier on hernesm days 5 and & fo cerve 5, and on day & for cerees 1and 2

Gatell LTneAc Afbernnom observalions of lag serramding hor first cerus, Smcll2neA:
Adlemaan phservaticns of e suraonding her second estas; Smefs med: Althermoon
obsersatons of Ine swmonndine ber third esims,

In the mitemoan sessimns (dlagram 65}, 1he cures wane nol a5 efafic as Inthe moming
eagkons.

The ird curve thiack diamarnd] wavered between on and wo for the sl four sessions, then it
cEnbad 10 a level of four during session 5. Tha cunve then stayed Heady 61 8 frequancy of
thres for two sasslens, belore dechning lo zem and one dudng the [@B5 sessions,

The second curve bwhite squans; sared al a frequency of four end ncreased 1o sevea dunng
{he secand session. Thereafier, the curve slowly descanded ta a fraguancy of one, which k
held on the day of egins aswell. Following cstrus, the curve vadllated argund fove for the last
thres sesgions.

Tha thid curve {white tiangle) began at & lewved af four the st twi ses50ns, Dunng sessions
4 and 5, il stayed at 2er0, then slowdy began to iss duer 2essions 8 and T, ach at a level of
four, ko peak el & frequency of 10 during the eighth session, The lasl testion Shdwed ancther
derrease ang ended at 8 frequancy of fva.
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Talagram fify: Data poimis the froquency with which Rifapm aes otesoved “sinclling™
ewch mormng of whezrwaman, during the oe-paried previoosly disoussed
Smell1RilM: fMoodng observalicns of Filaguni doring the first fme-period,
Smc12 il : Mning abservations of Kiliguni during the ssond wme-period;
gt Maring abservations of Filagum durise the third Gmoe-parod.

The curve of the Argl ime-pearod {diagram 88, black damond) tendad ta Necluale bebrsen a
kvl af zero and two threwgh mest of the observelion penidd. The only gxctplions o s wene
durlmg sessionr 4. when the curee peaked ab g frequaney of saven, ard tha aighlh SAEHON,
which raeghed thrag.

The gecond curve (whila squars] alss steyved babsasn Zar and tyo most of the Ume,
Nedweyar Juring 1he third session it climbed to 8 level af thros. AlSo sescion 8 2nd @ wkre
higree, peakirg durng the gighth session at aleval of six and decreasing during $ession 9 to
Erres.

Tha Lhird curve fwhite inamgke tarmed with no sy, bt slaadily rse 16 reach 3 sguscy
af pight during ke third sassion. Thareafer 1 once more fell to 2ero. Durlng 525500 4, the
cphe starked to increase and peaked in {he Sidh sagion al 3 l&val of iour. This was folloved
by a stow decline Lo Zzem {sesslon §), and another small rise during the lest sasson, o ond at
a tevet of ane.
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Cragram 67: Dala points the Erequency with which Kilagani was observed
“sanelling” cach afternoon of chaervation, doring the tmoegatiod frevionsiy
diseaemacd.. Smell1Kils: Adetaoson sbsarvatians af Kalugm] dutitg the first Gme-
period; SmelliKilA; Afterneon ctservalion of Kilagumi curing, the seeend Gume-
period; SmeliiA; Afermoon abservations of Kilagoni during the third Hoie-feriod

Cwrng the sflemaon sasgkons (dfagram BF), aath cafse vans] MoE Sndl Mequances weg
gecerakty higher thamin the moming.

The Al conve {ack diamond slarted al a frquency of Sawvan and rage 1o ten dudng the
sacond sesskon. By the thim session, the cumve felk 1o 3 evel of fwn, From Bere, i Began &
alow rize 1n six during seinn &, only 1o descand aqain 1o a frequency of zem. During
gassions 4 and 5. the curwa slayeq atthe level of three, aflar which @ climbed sieenly o
twehe durity the sixth session. AREr thi3 @scant, the curve declinad to a frequency of st by
Ihe elghth session, and slarted 1o recover by Lhe pinth session, ending at a level of 10.

The secong lme-p=riod {wiila square} begar, a1 @ keval of zew, which incraased 1o Sx during
the second sesslon. anly to dedine o zam in the fallavdng sesslon. Seaslons 4 and & showed
the vurva al & lrequency of three, efter which it climbed simeply to twabee during 1he Sodh
seasion. Afer Lhis ascent, the curve declined iq 8 frequency of six by the eighth sesslen, and
started o moaver by the rinlk s&38ion, ending at len.

The third curee fwhite Inangle), staved steady for lhe sl two oecsions at & frequency of nne,
roge shightly dukng Ihe third session (o 1he evel of eeven), and decreassd mEpidiy e bwd
during Ihe fourth session, Thareafer, Ina comes slowly climbed to a helght of nice during
session 8, followed by 3 Aaady dacline to 8 fequency of ona it the eighth ses=ion. As before
tha lagl segzion ahowned an increase, this lmm asding al a leval of nina.
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Ta surmumadize tha resulls of the behavior "seell”

&ta: The first curve showed a peak on day three, while the seconn curve showed A
larger pask on day 15, in the afemaon and moming separaion. ihree of the four
curves luctuate, while the fourth curve (MsmING) Siowly risas and peaks dunng
sossmn &,

Ine: All three Surves shionw @ paak on day 15, Allhough they are not ahways (he by hes
poinls ol the curve, 5l curvas showed similarties ieading 1o and sway from this
peak, The separate moming and Afiemaon sessinns generally fiuctuated [gech 3
dilterent leveksy, Only the peaks an day 18 and im 1he Ihird cuve on the of astrus
are discemefle.

Kilzgunl: All curves show furdualions. Akbough pesks s visibie [n the maomeng and
alEmaon 32551305, nome of Tham colncidss, Outside of these peaks, the curves
fluctuate with large amplitudes,
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Driagram €2 Bebavisrnl sones fiyr Sipl with peoke edeptivity on doy L 1. Deta poiols
depict how allen Lhe bebirdoral pattern “wrinate” was obsorved cach day,
UrinuteHeat 15: Curve of devs surrounding Sita’a firg espris; ilnaced e S Curme
of days surrounding Sita’'s second 23w,

The curye of the lirst haat cycle (diagram 68, back damond) beqan at & frequency of 2em
ang showly increased 10 peak on day A to 3 fewvet of Ihideer, After this peak, the curve slowdy
dacraasad 10 reach 8 leved of one fordays 9 and 7. The elyath day shewed a small pegk at
mine._ which Tl again 10 twa 1he nex day. The day prioe to esinrs a sleady climbwas evideny,
which reached s zenih on tha day of paak ecaptivity gt @ frequency of larkzen (Mign polet i
Ihe curve). Afler this e cure decreased to sk on 43y 12, showed a senall dse durtng days
13 {at a leved of ) 2nd 14 (= @ bewel of 7), which descended an the fiftasnin day totwo. Tha
Last fiee deys slayed between a fregquency of sl and elghl.

The sacond curve fwhite Squzrk) began with 8 frequency of one and rose 1o len onday 2, but
decreased agan the following day 10 a ewed of Fve. ARar this, a sheady ise was chsanved,
Thal reached #s zenilh an the fith day at & eequenty of &leven. The curve siowdy descanded
back Io a leval of one durkng the saventh day and peaked again the reod day at a Evel oF two.
Days 8 and 10 saw the curve at a fregquanay of thrre, which was figllowed By another rise on
Ine dey of estrus t0 fourecn_ ARer A Slow dicpr o ona on day 13, The curve reae agaie to fts
highest painl on the R=enth day at a fraquancy of twenty-saven. Aker thiz, the curve showdy
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decreased e sl hree days of Lhe pheovalion pered Lo wwenty-twe, twenty and anding at a

lewal af four,
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Hiagram 6%; Behervieral twves for Sita with peak recepivily om oy || Tlara points
dopict how ofien the belervioral paem “rinale™ was observed sach g s the
average of eaclh diys ohservations. Unouwseall §: Curve of diys summanding, Sita's
firot mstres, UrnmateHen23: Curme of daves sumoundime %NS sacotd €5t Averane:
Curve af the averaps of sach days dis points

Sludying he svarege cuna (diageam 549, black dole), 3 small bill was appaient. 1 stared at a
lewved of Zern an 1ha first day, and Slowly rosE 10 160 during the fourth day. after whick the
curee slowly decreased again e reach a fequency of oné o day 7. Fudhermore, a peak was
avidant on day B a1 a level of eleven, as well 85 on the day of sstrus {evel of louteen), Afler
estnys, the curve slayexd ot a leved of five for tiree days and showed anolher hill bebysan e
days 14 and 18, This hill began with & Ieequency of e, roas 10 fiteen on the Sxtesnth dey,
and relumed o five on day 18.
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g 70; Behoviomi curves for Teg with poak vecsplivily on day 11. Duls poms
depict Jww aften the behavioml partem Marinste” wos otserved aark dyy.
UrinateHest 1 Tive; Curve of days surmaunding Inc's first eatnws, UnoceHeae Ine:
Carve of days surroandipg Toe's seoond esvus: UninpeHea5Ine: Curve of dvs
surrzurkdifng Ine’s third cstne.

For Ing’s firdl heat oycie (diagram 70, Hack dantond), he curve Degen &b a Requency of thres
and ¢lenbed 10 10 duting the sacond day, aker which i retumed 1o Ihres_ Days 4 and 3 weme
steady al a fraquensy of 5o, and the curve stayed between the level of five and len from day
4 through day & The mnih day showed anohar dacling to three, wiich was dicwad by en
Increass to @ frequaney of elesan an day 10, During peak meapfivity, the cunve 18l o a level
of Inras, whike the dey afler eshius i increased to eqit. Following This ise, the cUva declingd
toy a Bewe] al three durirg the foertesntn day. This was followed by 4 7ise 10 a fequency of rine
and & g3k of sideen on day 10. Durdng the a5 two 0aYs, the curve Tiayed steady at & 1sval
al e

The sacond curse (while square) stlared will a decling from a frequency of eght 1o three [day
2, wirlch lumed inte 8 paak of fouresn on day 3. Between days 4 and 6, a slow decrease
cauld be seer from & level of six le four. The seventh dey showed e peak at the freguency of
twehre, at which lhe curve declned 1o four (day 8, only to clint 1o a leve| of nine anday 8.
Erom days 10-to 13, sstrus lying on day elevan, & show rise intrease Iom threa o eight (day
12} was observed, with a sighl decline on day 13 to a level of sie On the foureenth dey, 2
simall rise Lo 8 frequency of nine opcured. Dudng the last three days ha tuve stayed
between 8 oval of thras (days 15 and 16) and abc (day 17) anding &l a laye| of four,
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The last iime-period {whits tlangle] ectuated for sic days betwesn tha fraquency o two and
thrae, than rose on e seventn day (o & lewsl of 2ight. After1is, 1Ne furve decrased o e
on day &, whith was followsd by 8 small peak at alevel of thiteen. Fam ihg tenth day, & a
level of shaean, the curve bagan sleady rise aver faur days to 8 frequency of siieen.
Thereafter & sharp azcent oocurred on day 14 ta a level ol twenty-six This was fofowed by &
docling in the cucva, which fluctuztad besween thiteen and nine the 185t four days.
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Diagram 7 |- Behuviorl curves for Te with prak receptivity on day 11, Datm points
depict how often the behavioml pattern “onoots™ wad viserved eacl day aud the
avorase of cach dovs abseovotions. UninaweHen 1Tne: Cwevs of donvs suerpusding Ine’s
firgt cstrus; ErinateHeat2Ene: Curve of doys summeunding bne's second esimas;
UnineFeny i Tie; Cirve of days surrcunding [ne' s ihird estros;, Averaee: Coove of the
avereee o soch dirvs duts pomls,

The average curva (diagram 71, black drola) for ina's usinabien frequandcy was actually quis
gteady. For he fust sbx days, the cupve waversd behween 3 raquansy of four and Sewan. On
the sevendh day, a small peak was ohserved gt 8 lovel of eighl, which was followed by a diop
10 five. Diays 9 thiough 11 showed A decreass fam @ fragquancy of mina to sbe The Bwaifh and
thideanih days had a frequercy of sleven and nine espedcively, while day 14 peached e
highast poltd of Ea cures at 3 [8val of thiAdsen. From days 15 t0 18, a steady decreasa sat in
from &lght ta six.
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Dvopram 71 Behnvior] cur es for Kilapugi. L poiud depice how ofter the
behavioral partern “nrinue’ wis sbsrved mech day. Uriswel: Curve of days during
Filapmi's first dme-period; Urimate?: Curse of deys during, Kilagani’s secood tme-
prind; Urinatel: Cusve of days chwing, Kilagund s thind time-periad

Far Kllagunl the urinalion cuives were mostly not as reguiar as whih ibe other females
{diggraiy 72).

The firsl curve (black diamand) started at 3 frequensy ol eleven, which dropped 1o 2 kel el
four 1he followlng dey, only le rize on day 3 to sisteen. After ikis, 1he cutve decreased 10 six
and increased an day 5 to a level of twahes. From the slxdh to the nimth, & slow ascent was
evident fram 2 level of lhree to peak a seyentaen, the highest polnt of the cunee. Day 10
zshowed another deding o 4 =eel of one, Sferwhich anencomasa to a frequency of fiftasn
ocourred e ned day, Fremn days 12 to 15, the cuave Auclualad between four and 1ea.
Leading 1o he severteenit day, & rise was gosenved fomm & laved of Lan to eleven, which
dropped dutiag the [ast day to @ mequency ol Jne.

The sacord curva (whls sauare) was simiery enalic, slading with ne achvity, bl peakdng on
e tird day 213 frequency ol twenty. This was fallawed by an Immedlate decrease {he next
tay 10 3 level of ane. Tha ARth climbed 1o 8 frequency of nine, alter which tha Cues ratumed
to one. The curva ihen staved petwesen 8 kevat of one and e fior the next Wiree days (&
trerounh 8] and started vacBalng agaln on dey 2, These ludualons shewed an InGreasing
ampldude from day 1o dsy, startiog al a fregquency of tweles on day 9 and falling Lo seven 0o
Iha 12nth day. On the eteventh day {he curve chmbed to 8 level of fowrtaen and decressed
again the fallowlng day fo four. Day 13 rose again lo 8 frequency of sixteen, which dropmed
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the rext day to abe Bebyveen the days 14 and 7, & Steady nse was obsenved from the level af
six tn peak &t zewanlaen. The fast day droppad to e kevel of three.

The las! cunes fwdhile Idangie) benan with & smell rsa, Bom & fraquancy o five 1o @leven on
days 2 ant 3. Between days 4 and &, the corve slowly rasa Erem 3 ieval of six o elght.
Slarting on Ihe sevenih day and laading 16 the eleventh day, the curva slawly dropped rom a
[ewvel af four 1o ane, after which il climbed 12 a peak of sideen (day 121 This was followed by
a dedrsasa in the curve to eight, which led to tha highest poant of Ine coree, 3 requency of
seyvemean, on day 14 The fifleenth day descemded aqain lo e kevel of ane, and day 14
ghowed gn Ascent ha thitaan. SimMAary, day 17 declined 1o a frequency of fp, which was
followed by ancther rise on the lasi day al a iequency of tretee.
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CHagram 73; Bohavioral curves for Kilnguo TRia poocs deplel how often the
behavioral paawer “uinmie”™ wag ghacrved cach oy mnd the everoge of such dipx
abservatians. Uenme 1= Cunve of days doring Kilaruni's firsl time-peried; Uridate?:
Curve af diys during Kilageni's seeond time-period; Urinated: Corve of days daring
Kilagnoi’s ihird time-period; Averags: Curve of the averaga of each dyys daia pointe.

A5 would be expeted formm ouch dissimilar cuevas, IR SVAragN cune Was also quite erralkt.
It bagan wilh 3n increase from a frequency of sie to givteen (day 5), afler which the cursa
vatillated hetvegon 3 kevel of four and nane unlil day B The ssvanth day showed 8 slighl
dacraase to three. Theregfer the cunve mosa efain 1o peak on day 9 a1 2 |evel of eleven. The
terth day, the Iwest podnt of the cunme was reachad (3 equency of three), aier which the
curve flurfualed between a level of seven and twake. Thr last day ended with & dop 1o 5ix,
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Diiagrant 4 Dol poimes the froquency with which S1a was obuerved “orimale” ech
maming of vhservaiion, duing the tiav: porked Doy discussed. Har, g kies
heywegn days 5 and &, wiich neans pelk reseptivicy Jics on an allemogn sossion.,
[rimee] Fiabd; hMoming cheemvations of Sit surrmmding, bor Gl estros;

U ite2Sitnhd- Marning ohscrvatians of Sity srrmmding, ber zecond estrus.

Durtng the marning seasion (diagram 74), the first cunva {rlack dlamond) sigedy dercrensat
frowey a level of ten 10 seven during the Ihird sezsion, Session 4 showed a smel peak ata
frequeney of Lhistaen, which wes folltwad by & decrass io ihres. Segglans & and T stayed
sleady &l a frequency of four, before tha curve leapd to a zandh of twenty-two duding sesslon
8. In Ihe rAnth session, the curve retumed to 8 Ieyed of four.

The settnd curve (white square) slared gt 2 ‘oved of one and [ncreased to bzt during 1he
second sasslon. After this peak, iha curve wavered far tha mmaining sessans bebwain 3ix
and nina,
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Diugmam 75: Data peints Hie frequency with which Sia was observed "urinaring”
pach ofiemmaon of obsenmtion, dnring the tims perlod peeyiously discussd. Here,
cetrus s om iy 6. Drinatel Siwd. ARcrmnan obeeovalions of Site surmoumding, bir
first estrus, UnnaleiSitad: Afema obserdions of Sil surmomading ber secomd

EIs

The aflermoon ceves (disgram T5) siowed a fitle more verelion, with curve 1 (back
dlamond) staing st a [=wal on one and steadily climikng Lo eleven during sesslon three, This
was Iolowed by 3 dlpin Uke curve durng sessions 4 (a kevel of one) and 5 {a [evel of three),
and anuther geak in the sixth session (estrusy &t 8 frequency of fourteen, Session 7 detlingd
aqain i one, oaly 19 peak the nesxt session ala level of twanty-sesen. The last sesdion
showed gnly a slighl decrease 1o twenty.

The second curve [white square) began wilgul 2clivity and climbed 0 segsion 2 ta 8 kewel
13_ Alter this, the curve dipped for three sezsions frem e lavel S 10 one and back bo & layvei of
bwo. This stafed & peak during seszian & (seris) a1 the frequency of fduriaen. AR His
peak, the curve siewly decreased 1o & level of bwo during sesgsion B and began & neaw clenbin
1he last 2aEsion anding at 2 frequency soe.
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Diggram 76; LRt powols the frequency with which Ing was ubserved “uninuing”
eilch nsriing of observation, daring the {mpe-period previously disossed. Heme,
cstrus lics betwvegn days 5 and € fur surves | and 2, aod o g, s¢dsiem & For aurve
3. Urinadc] Tned: Moming shsermbions of Ine sumoumnding ber fics estrus;
Lmimal e bd: Motung vbvenations of loe swrounding vy seound esns;
LriredeTrehd: Morting oheenmations of e muregunding ber thind estua.

For Ine's Moming sessians (disgram 746), the frst curve {Black dismaond) stayed between the
frequency of five and ten for most al the sassions, Only session T and B devialed, drpping to
8 leve| of ham and three respaciivaly,

The secH curve white square) ludoaiad betwesn the frequencies of ree and six for maost
i the sessions, deviain only in sassion & érd 7, whem Ine curve rose 1o 8 firaquency of
elghl and nine respecivedy,

The last cursa (white tiamgle) slavad at & frecuancy Of bao for the Arst thres sessions. Then |
chmbed steadlly 10 a 1evel of iourdean in the fifth sess5ion and Nghtly wenrered feom session 5 1o
o Detween the frequeancises of welra and shdsen.
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Diegram 77T Thna points show the fregeency with which [oe wos obsanred “urinafing”
cach afiztnoon of observation, daring the s period Freviusly discwessd. Herr,

estrus |les on belween days 5 and & for curve 3, and or day & Jor cunves §oand 2.
UnoutetieA: Aftsmoon sleervations of Tne sgroundg ber frst esro:

Urimacdtngd; Aflemoon obarmvations of Ins sarmmmding ber gacood estrs:
UrinatelIned; Afernoon observations of e srmending ber thisd estra,

During the aflemoon sesgions (diagam 77), curve 1 (black diamondy slayed betwasn the
requencies of hwo And nine I all sessions, ¢ Sated 31 3 level of o and rose o saven
during seegipnd, Then the curve decreesed agakn to & level of two o Lhe day of sstrus, and
thowed Itz highest podrt during sesslon B al & frequeney of nlne.

The secoend furva fwhite square) Nuctusted slighlly mere. baginning &t 8 level of nire and
nging duritey the second 3esslon to fourdeen and declining sqgein duning session 3 to a
frequency of leva. The foutth session showed znother small increase 1o & level of elaven, after
which lha furve decdingd 10 a Fsquancy of two derlng fession 8, The remaining sessions
Nuctuated between ona and three,

Tha [ast curve (wnita triargia) bagan al & inw laval of ko during sassians 4, 2 and 4. Far
5e55i0n 3, an incraase was noted, which ultimalely Jed to  paak during sesslon 7 ol fwanty-
Six. The remeaning 32s50ns staysd steady A sbood a 1aval of pine.
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Dmg;::;n 78 Data poiduls Jue [rEr.pJ..:m;-;.r wilh which Kﬂ:ag?m was abserved
“urinafing” ench matting of thsenation, dortng the time-period preiosausly
digrusgent.. Urinaie 1IKl: Maming cheenvations of Kilagum during the first iime-
period,, Urinate2Killd: Moming obseevaritns of Kilagpmi during the sacond e
pericdd; Vriname3hd: Mowming obsenatioas of Kilagnni during the hird Gme-period.

Kitaguni's moming Sesslons (dlagram 7B bapen with cuve 1 {Elack diamond]) at & level of
Four, which led 10 & simall peak the following sesslon at 3 Tequency of six. Saesion 3 showed
a decrease to threa, after which &nother peak cccured during Ibe fourlh session (at a leval of
senan), Bession J dectined 10 & Imsgquancy of oe, 2nd sieady rise followed, which [&d tn tha
highest pobrt of 1he curve during secsion 3 &t 3 frequency of 1en_ The last sassion showed a
decdlne to ane.

The setord curve (whits squere} siarted wilh & descent front a level sean 1o one, The sixth
segzion drmpped te four only to leed to en aacent to 1he highest poinl of he curve in session B
at & et of thitesen, Agaln Ihe Fast sessicn (iEta & bavel of three.

The |ast cuve (white tianghe) began with g ise from a frequency of five to smran during
seqziond, fodlowed by a slow dackine to one in session 8. The curve pasked sgain in the
s2venth at a level of sighl, which decling to one and two during the lasl sessians.
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Dhipram 7% Dhla points the freuency with which Kilagani was observed
“uHinsting” each aftermaon of observetlon, during e Gme-peoed previgusly
disepged,, Udnxel Kih, Afemoon obeeradons of Kilaguni during, s fizst tme-
pohd | TrinmeZ kil A- A fermaan oheervatians of Kilagnai doring the s:cond tme-
perod, Uninaeia: afemoon chscrvatiens of Kilageni during the thimd enc-porind

The first lime-period {diagraim 79, black diamend) of the atemoon sessians, beqgan with 2
srall Tll, starling at a frequency of elevan, tiElng 10 sikteen during the second eectian, and
Aecqning again to towr during the fourlh sessien. The highest point of the cunve was reach=d
in sessien 5 at frequency of seventeen, which was followed by a small declang Lo a level of
ning irt the seventh session. Sexxlons & and § shaveed a slght Increass ta tha medqusncles an
and aleven respeslively.

The second corve {white squere) larted with a shamp incraasa from a level of zero, 1o twanly
In the second session. Leading to he fouth sesslon was a slew decline, ending 31 4 kevel of
Faur. This was succeaded by 2 steady Incresse 1o a frequency of sodesn in s Sy ann
session, 3 dip te eleven in sasgion 8 and ending, with e climb Lo a bevel ofF sewerdean, i tha
last zesalon.

The i turve (withe iargle) started al a level of eleven snd dacreazed 1o one durmg Ine
fiflh cessitn. Aferthis, It Increesed to A fraaquency of sixdesn in session six, 52 slighlly 1o
seEventesn during tha severth session, afiter whlch it began to decline, ending at a levet of
bualve,
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To summanze the reslls of the behawior ‘urlnats

aita; Thers were large fucluations. with @ paak & esirus in cunre 1, Twevar cune 7
showed an even lamger peak on day 15. Moming amd aftermnoon separation indicales
his behaviaris shown mest often in the afemoon, since the ampitwdes of the
NMuCluaLnng are greaber.

I Twer pesarbes were wisibde inmcurve 2 on days 3 and 7, wheress (e sl cense only
fuciuslzd wiidy and no peaks eere evident, The third curee showed a pask an day
14. In 1his sepa redion of moming ard Bftemomn sessias, urinalipn gppears o be
mote frequent during the mamieg, while the aflemocn genemsely slays sleady al a
lonaitr' 18l

Kilaguni: Al of Ksguni’s curyes tend Lo flucluate strangly. will higher frequeneles [n the
aflemocn than in the monming.
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Diiapram 300 Behivelers | cueves G Sit: with pek recoptivity oo day 1L, Thu paimsg
Sepae ew often che behandarnd pamern “rult” was observed each day.

BnbHG S Corve of days swmounuling Sil's frst evonee; RohHeacds: Coree of davs
surrounding 5ita’s second estras,

".
| | —+—FubHez 15
\ —o—RubHeas

W Tirme behavlar obsensa:

wonceming the behavior of rubblog herfhom, Sia «fd nol show 1his behavior very often.

For the first heal cycle (black dlamwand), no aciity was observed untll the shdh day, on which
she rubbed her hom abaut 1 % of the obamrvation parod, The next acivily was seen oo day 3
al 4% and day 12 ¢the day afier estrus) 8 8%, Batween ihe davs 13 (%40 and 16 (0%, a
peak developsd, which reeched s zenith al 253% on day 15, The last day 10 show any activity
was day 17 al 2%,

The second curve (white squars] showed 2% adtvity on day 2 and 13% on days 7 and &, The

|38l bwer days that rubbing aclivily wes obsarved were the eleventh and tnalfth al 1% and 2%
regpeciively, Far e rést of the deys, no rubbing was obsersad,

Dl 10 this lack of Acthviy, 1he rest of Ine cusees {(avaraga, and maming/aflemaonn separation
curves) Wil not be discussed, bat can bo foend n the sppendix.
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IHagram Kl : Behavioral curves for loe wilh etk ceczpivity on doy 1L Dot poinis
depict how ofic the batmvioral ptern “rob™ wis observed cach day, RubtcallIne:
Corve of duys surmounding Bae's first £5tnus; RubHeaitne: Coove of days
anrrouadine Ines second sstnes, BEubHeaci e Cunie of days armoumding loe's thind
eFlius.

|nm showed a stightly hig her amoum oF agtivity than Sita did.

Cluring Ihe first heat eycle (hlack diamend}, the frst dey shewad 4% activity, that rose 0 10%
o the ascand day, On deys 3 and 4, na ruboing acihity was ebsened, On the fith day, P
curve began to dse {11%) and peaked the falowlng day at 15%. Afterthis, no acthity was
obseryed Irem day T te 10, The day of esirus shwad an morease 10 1%, which feli back to
0% for twe days afer estryg, The iteenth dey shawed & £mall paak a1 58, which decreaged
again to 0% for days 16 and 17. The last day a sherp ofmb b apprex. 55% was recorded.
The secent surea (whils £auare’ began at 3% and immediialy clisthed 10 4 1% Ihe following
day_ ARerthiz, it fell again to 4% only 12 rise 1o 12% on day 4. The fith day showed no
acthaltty, afler which the curve climbed Io 5% on day G and decresgsed slightly ta 3% the next
tday. The eighth day another peak oocumed at 28% folowed by fluctuationrs berwesan Q3% and
10% emitll day 13. N activity was reconded didng astris. The fourieenih day, the cure rose
again to 24% and returmed to 0% on days 15 and 18, afler which a small fse vocumed on the
savanlagnii day 3 4% and the eighteanth dey at 5%.

The |zl curvd {whlle iangiel began at 1% and increasad 10 8% on day 2, only 1o dop ta 0%
o the thind day. This was followed by 8 Slow rise to 11% on day 5, with & small dig in the
ayrye the nexd day at 8% and another des ta 10% on day 7. Agaln no adiivity was ohsered
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an clay 8, bot the conea staysd aroand 2% be 4% from days 8 through 12, The tRinganth day
exhloited anmiher peak at 12%, which decreased o 2% o0 day 14, The cunve gimbed 1o 25%
on day 15, fadling sqain the axt day 10 2% and staylag Jieady betseen 2% 2nd 2% the
rermaining days.

With ail this varely |n the curves, 1he average cursa should b disoussed.
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Tl ggram &1 Behaviornl curves Far Ine wilh peside recepainAny on oy 11, 1kata poinis
deprcd b olten dhe belevinrel partzm “rl” was cbsened sach day and the verape
of cach days observations. RubHensl [t Curve of dovs surrcunding Ine’s first cstrus,
PubHeat? Ioe: Cunee of days sutrounding: bes't second eftrus; Babl{earMne- Conee of
daye surrounding [ne's third sstrus: Average: Oy o0the fverage of esxch dim daa
Pines.

Cwarall, the avevage curve (black drofe) Auctyeled between 1% and 11% ihraughoul the
observetion pendod, Rowever it did show 1w peaks. The first peak oocymer] on the Secand
day at 20% amd the second peak cocuned on I a5l day al21%.
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Diagram 83; Bohavioral ourves for Rilspumd, Cita painls depdct bnw ofien tie
behiaviosal patlem “nd” was obscrved gach day. RITEL: Curve of devs doring
Hibdgund™s (el tagperiod; RURS: Cung ofdays duniog Kilamuni's secrnd bnne-
peried; RULF: Curys of dars durng Kilagua™s turd wne-period

Kiileeguni gl5c stored rivare aclivity than Sila, howeyer /oL ES much a5 Ine.

The fird time-peniod {Black Samond) staved 2 036 for the Aeel thrae seeelons. Than, the
curve showly began 1o rise and peaked at 205% on day 5. The skdh day fell again b 2% gng
from days 7 La 8, no rubblng was observed, Days 10 and 12 showed small peaks of 3% and
3% raspedively, while days 11 and 13 registered ne activity, The fourteenth and fiflegnth
days showed another increase with day 14 aL14% and gay 15 at 19% aciily, Afler this peak,
the cunwe fall to 0% dsing only sEghtly on day §7 to 2%.

The gecorl curve (white square) exhibited very ite actiity, whi ondy four peaks, The frst
paak oceured on day 2 at 796, ihe second peak on the eighth day at 10%,, the third peak on
day 1t at 4% and Ina (st peak CoUrsd ¢n the severteenth day al 14%%. The rgst of the
curve shawned a activily, with the excepllon of IRe last day, which rose Lo 4%,

Curve hrea (white Iriangle) began gl 3% srd mea fo % on day 2 and skwly began o
decreass, unkil § machad 0% on day 5. The ot day shwed andher seal peak al 3%, ater
which no activity occumed urdil the tamth day, Gn this day, the curm Seamed 1o 245 and
drepped badk fo 0% on day 11. From day 11 o day 14, no acllvily was ceconded. Staring with
the fifteerth day the curve again arted to canb and svertually pesked on day 18 et 15%.,
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Dizprarm 34 Behavivral curves for Kilapuni Dot poimis depicd bow ofico the
b=bovioral pattem ~rub™ was cbesnred each day and the avernge of cach dava
orcrvations. RUB L Cone of days durng Kilegomi's @i fine-peried; RUTEL:
Cirva al iy s cuwring Klilaguni 's secord tnw-period; RUBE: Curve of days donug
Fikapuni's thied cing-porod; Averags Cutve of the average of sach days dar polmas.

Sireca the average curva shewsd activity far mozd of the days in guestion, it will be discussed
a5 well,

Faor seventeen out of elghiesn days, the average curve ddiagram &4, Hack cincle) fluctuated
bebveen 0% and 8%, Only on day 10 did 2 small peak of 1255 occur 1o didurb 1he soiies.

Shce e showed the mosl acifvity conceming rubbng, rer cunses will b splil il maming
and aftWmonn ERSSISHE.
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Dipgram &5 Drata poins Ou frogoency witle widch e was chsenced ~rubing®
anch oo g f abscrealion durng the tise-praicd previowshy discoussed. Hers,
ealnes bes bebween dayvs 5 and & For corves 1 and 2, and during session & for curcs
3, Bubllo=1- Moming cbsarvatiens of Inc suvounding her f@icyl 2stnas;
Fub2Inctd: Maming abscrvatiang ¢f Ing swrggisding bic 3ecomd esirus;
FubaTrchd: Momine akeervationg of Tne surroutsding ber thivd astrus.

The Nrel curva (black dlamand} af the moming session [dizgram 85) showed {hree sesclons
of activity: seasion 1 at 10%, sassion 3 al 15% and session 2 &t 5505,

The sacand cunes (whila squans) began sl 41% &nd decreased 1o 5% durng session 3 This
was foligwed by g peak at 29% in the lourh sEssion, afler which the curve again declined ta
B%. Theresfter, the curve siowly rose 1d 215% dunng seesion 7. Dufing sas5ion 3, no activity
occurred and the {ast sesslon erded atl 5%.

Tha hird cunee {whits tiangla) starad st 1% and dropeed 1o 0% the Tollowing session, oaly Io
peak al 12% during session 3. Afler this, the curve steadiy decreased 10 2% in sestsion § and
benan anMher increase 10 peak at 25% durng the alghth seesicn. The ac session endes]
agaln 8l 5%.



[LTF] [+ 1d&

i Rab Haat ARarnaca

12% - .
i 1;: A _ i
BE 7 e et
.t — — + 2 O PukHest2ia
7 2h - = b & Rutestines
o | r+ﬂ+ﬂ—n—-.‘ = ——
a 1 2 3 4 & & T & O 1o
1
k! '? fagsian i
- Tanks - :

Diagrem 56 Dl points e (reqeensy with which Inc was abseresd “rubbing”™ each
rgyming of chservaticn, during the Gte-pericd peovicasly dissussed. Here, t5t2
lies belween days 3 and & for curve 2. und duning 800 & Jor qunes § and 2.
Fublloe: Aftertioon obscrveatipng of ine seronnding ber Brtt estrog; RubineA:
Afernoean ohservalions of Ine suoroundisg ber secomd cstrus; Rubd loeA: Alleroodh
nbacrvalions af Ine sErcanditg her thitd erms

The Irst curve (black diamend) of the aflemoon sesgions diageam £83, did not show much
aclivity. The first day siared at 4%, lhan the corve Tadl to 0% the second day 30 peaked at
11% durng the third session. AAarthis, Ine curse Sayed & 0% wnlil session B, whan it oss 1o
5%, onky bt decline again to 0% during the 22 Sassion.

The second cunde [white square}, began at 2% and rose Sighily dunmg e next seswon 19
4% only to show no acthily durdng sesston 3. The newd mcraases actared i z2s8lon 4 (35),
turt 3qaln the carve dedinad 10 0% and slayed there umil the lasl sesson, when it cllmbed to
B

The thind haat cycla (white Inengle} showed B decreass frmirn 9% 10 3% dunng sessions 1 and
2, Curing e Fourth S255lon o aciivity was ohserved, however The curve pase [0 Session 3 Lo
waver between 2% and 3% for 1he remal nng Sessians,
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Diaemam BT Diaea poioes the reoquency with which Kilaguni was obseorved "rubhing”
cach meming of cbscrvalion, durimg the ome=-penod previoedy disqueed.

Tuh LEiM: haming absepvations of Kilesni during her frst time-peiod:
RubZKilh: Momniog observations of Kakxgaune during bt econd dina-period
Bub3iM: bMetvung sbsereariong of Kiluni during her thind ol me-pariod.

For Kilaguni, Iha first tirne-period {diagram 87, Hack dlamond) revealed the most activity,
beginning 3t %% and rising to 5% during sessien 2. Themaflar, e cans dactine 10 0% in
sezslon 4, ondy to Increase again and finally pegk at +4% in the sevenih saxsion. The Jast two
BESSHINS N0 ICHViLY was abserred,

The gacond curye fvhlle square) exnlblied scyity during the frst session (M%), which
dropped Lo 0% for the followdAg by days. In sesslon 4, the corye increased o 10%, bt
retumed to 09 i sREsion S, and during e next mxning seasion e cuve dimbed o 4%,
The third fime-percd (whlie idenghke) showad acttrdy duning 1he firs] bvo Sessions, at 3% and
9% reapeciively, end 1he lasl two ses=Hions at 2% and 3%,
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I¥agram RR: Data points the frequency with which Kilagoni was abserced
“mbbing" each aflemonn of nbservation, dering the U me-period proviously
dismussed RoblEdlA! Ahermonn observations of Kilapuni during her Erm dme-
perind: RuhFECHlA- Afternoan ohsesvatlons of Kilagurs toring, her secood 1ine-
penaet;, Ruh3Kil A Afemoon obseryauons of Kilagumi turing Jer thind Lone-
period,

During the aflemann sesslons {dlagram 38), the firsd ime-pedad {Hack diamend) showed
activiy oy in three sessians: the thind 32salon at 20%, the sighlh session at 19% and the
iost session at 3%.

Simitarly, the 2econd carve fwhite squass) only exhibited activity during twa se3skona: session
& at 4%, and sassion 9 at 14%,

Ciurng the last time-paicd {odille IRangls), the mest amounl of aciivity was recorded, wilh the
curve Mowly dedining fram 10% 10 §% during 1he Feet laur sesctons, The Rfth session paaked
at A3%, afer which the curva agen il to 0% for two aRemoons. Dehing Se2sion &, the curve
bagan 1o dimb {2321 and ended at 15% in the last 9esaion.
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T sumimanze the resu b of the behawicr k"

Sita: A peak was observad in Dalh curves on Ihe days 2 aond 12, however Iha |2rmest
peak was seen curing Ine st heat mycle on day 13

Ime; Thraa large peaks were presanl, cne per heal cycha, hewewar each peak
accTed on diferard days. Therefoee, na conclesions can be drawn as o e
malevanca to estrus, From the maming snd aflemoon separatlon, it is svidénl Lhat
thic heliavior was seen moest aften [nihe momieg.

Klagumi; Most of the Ime. nubbing toak ug fess than 19% of Ibe vbseryation lima.
Three peaks were avldant gverall: bas peaks al 20% {days 5 and 15} during tha
Rrst ime-period, &N one peak 8l abow 25% {on day 10) in the third linsg: period,
Tha time =penl mbking was cvenly distimded bisbstan momings and aflsmaons.
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Diisgram %9 Behaviora] curves (of Sila with peuk recepavity oo day 11. Dot PGS

depict bow often the behaviorl putern “defecais” was chaerved ¢ach dav.

DwfecateHaan 5 Curve of dovs surroumding Sita’s st sones; Delecate]Teat25:

Cutve of days surminding Sita's seoond esnes.

Duriog the fiest heal eyele, defecatinn cocurted miest often, anca e day, batfore astrus

(days 1. 3, 4, 7 &nd 19), whils an lhree days ne defecalian was observed [days 2, € and 9).
enly taice did (Loccur with a frequancy of bvo (days 5 and 8). Ferm the polnd of éstrus
onwerd [day 11 through 16}, dafecation Laok palcs twice a day, wilh ihe exception of dey

thireen, on which ro dafecallon was ghsevved.

In the secend heat cycle, 85 in thi fst, befors the day of peak receptivity, defacalion
oeeurad rosd frequentty gnoe 2 day (days 2%, 5, 8, D and 109 The DCoasons, Wik Do
defecalion toak place were the days 1, & emd 7. oy once did i neach a level of fwao, on day
4_Angin, astnee mached & frequency af two. During this Neal cycla, his level was reachad
only threetimas, mcluding estrus {days 11, 14 and 13). Just 85 pRen wice a day was
recorded {days 13, 17 and 14), and no dafacalion was observed on the days 12 and 15.
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Cringram 90: Behaviord curves for Sita with peuk receplivity o dag | L Data poims
clzpita benw aften ihe behmiornl paem “defecate” was observed coch day and the
avcrape of each diys ebservations. DefecateHeul 15 Corve 0i days sumomading
Sy 'z firet cotrus;, DafeeqeMear?s: Curve of days sucrovidting 2in's sacond estms,
Average: Conve of Lhe averlge of sach days Ity poiots.

Wilh e aversge aurva (diagram 20, biack clrle) tha obserallons made previously ave rmore
vicile. The curve began &t 8 syl of 0.5, Increased afler two days 1o 1.5 and dropped on dey

.10 Zerg, After this, [k rose to pesk 31 1.5 on day 8. The ninth day showed anather dechine 1o
0.5, which was loliowsd by a nse 1o 3 level of ope on day 10. This Intum led to a paak, on the
day of peak recepivity, al a iequency of two, Aftar ancther descent 10 8 level of 0.5 on day
13, tha curve began to fuciuala bebyeen one and wo,
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Dizemum #1: Beheavieril corves for e with peak recepivity on duy 1 1. Ekla paims
depict how oficn ihe behaviora pamem “dafécas™ nas oheerwed aoch day.
CofecaicrHeal] Tnc; Curwe of days surroundiop boe's first estrus; DeficearaFeant ne:
Carve ol dars surmanaling Loe's seood ostms; DefeoateHeae3Ire: Curve ol diys
surroudidlng Ins's third eatrus.

During Ina's firgt heat cyde (diagram 51, Mack diarmond), defecation & a frequency af tvo,
was reached thres limes, on the days 2, 5 and 8 bofore estrus, and once after esines (day
12} Mcal often, the fesl curve: shewed na adiviy, as on the days 3, 4, 7 and 9, befoa tha day
of peak ecemivity, and od the deys 11, 15, 17 and 18, after estrus. Defacaling ance,
accurred she imas thraughauol the obseryatlon; thice belfors aslrus (days 1,8 end 10}, 2ngd
thrics Flaer astrs {days 13, 14 and 16),
The second aunde showed a defacation ol snce, five timas before the day of peak receptivity
{day= 1 thmoughd, 3 and 9), while aftar astrus itocoued only on day 18. A detecation
frequency of twi was raached préor 1o astnes, heice on daya 7 3nd &, and atar astrus three
times, on days 11 (estoesh, 12 and 15, Cwerall, no defecation was most facsusntly obhearyed,
accurming sevan lmas throghaet the nbsarustion {days 4, 6, 10, 12, 14, 17 and 18), Fiw of
these days being akar astnes.
The third cures was most oflen found at a devet ol one, Beng evenly deiribosd bafam ard
after #strus. Aflar this the level of ZEro was most freqoem, eccurming four fimes before astos
and hwo after, The curnve reached a freguency of fwa only twice {once belore estus ans oncs

aflen.
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Diiogram ¥2- Behaviomal turvas for (e with peak receptivily on day 11. Data peints
depict b oflen #ic behavioral patiern “defrcale” was ebserved sl doy and the
awernge of ech days observations. CelfacaeHeat Ine: Curve of days sunmwtding
The's fird estrus; PrefecacHeat2Toe: Crave of days surounding Ine's sccond einos;
DefecateHeat]ne: Curve of diys sumonnding Ine's third efmus, Average: Curve of
the averge of epch days data poios.

In Ine's case. the average curve did nat shew an [ncreased frequandy aftar asirus 35 opppesed
10 before esirus. What il does demonsirate, & a kigher variabiity before estrus, Auchating
between approx, o4 and 1.4, before ectrus, whils afler peak rece ptivity' the cuve giayed
betwwen 1.7 and ong for most days. The exgeption was day 17, when the cunve decreased to
a lewe| of zex.



Hetnlis I1&
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Doin grams 3475 Hahavinral corves it Kiaguni Deta padince depicr how ofien the
behundo] petienn “defecan”™ was observed wach dar. Defoeate 17 Carve of days
during Kilagumi s first Gine-perd, Defecaled; Curve of davs during Kilngunoi™s
seonmk] Hime-period, Defecake3: Curve of dars dudng Eilagani' s il ticme-geriod,

Kilaguni's curves diagram 23 showed mugh vaniaty, nal only betwasn the curve, bl also
wilhin sach cuive.
The Nrsd me-peded (Mack dismond}, begen et 8 leval af ane far twa days, which then
increased 1o o durlng day 3. after thig, the curve decreased fo reach a frequenty of zero for
the Mkh end sich days. On day 7, ke curve began another ihcrease, peaking al two on day 8,
which was follewed by a degiine to 2em ¢n the lonlh day. Daily ludstions acturred Irom day
1910 1% bebween 7o and one. afler which the murve stayed gt g leval of e unlil 1Re [ast
day, with the exception cf @ peak on day 18,
The sasond cuna did nat fuciuale 3 muech a3 the est did, starng at alevel of zem gnd
chmking to twa for days bwo and Lhras. This was [oflowed Oy a declne bo zerd, which was
phaerved nr days 5 thitegh T Days B #0810 shawsd & isval of ons, aflsr whlch the cumne
peaked alihree on day 11, but rlumed o 3 frequaney of ane the nexd day. Tha Ihalasth
day srowed anothar small peak at 3 level of two, bouwever, e curve retumed 10 stay &t &
frequeency of one for the days 14, 15 and 16, The le=t fwo deys shoawed snodber peak ending
at a lewvel of three.
The la=l curve showed [#le varlalon i the begloning, stering at zerno and rsing o ana for the
darys 2 to &, The 600 and sixth days peaked & @ level of three, which was followsd by no
dafecation activiky on day 7. A eguency of ore was held on the days & through 12, alter
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which the cunve declined to e snd tegan 2 daily fuctuation betwaen 28 and two. snding
a1 day 18 with 3 Waguency of Lo,

¥iuaguni Defacale +Amage Cans:
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Dizpzacd 94! Beharioril curnes Far Kilaguni, T poinds depict bow ofien the
behavigeat paticro “defecate’” wac obserwed ench day and the sverape of each dyx
absemabions. Defecatel: Curve of days duriag Kilamomd™s Grst e -perind.
Drecfacsne? ; Cure of ckavs chring Kibguni®s second (i ie-pariod; Thefacabe 3 Curee
of days during Rilagani's third vire-period, Average: Curve of the awverage of «ach
doys dakt peimds.

The average curve (dagram 3%, black coled. fuctuated between 0.5 and 1.3 for mast entl
day 13, Cnly the days of the absansation paried did (e curve increase to fluctumie tetwean
1.5and 24,



Rexula | L

8.2 MOy ARRMaon Separafitn:
J.B.2.1 Sia
Eita Cefecate Heat Maming
25
&
§ ey a o - u! o—
E 12— : : o Defecate 150 |;
'E i —p— ] ——[} ,— O Dafecate 25
E
05 +— - —_
% i
o ':' —aa D} {k * T T ™ :

: T Besalon i
Diagrim 95 Dada points the frequency with which Sita was sbserved " defecaling”
tach meming ol chservation, dwring the Ge penod provious]y disoussed. Hore,
cxirus lics betoreen daya 1 and &, which misads peak meosptiviey lics on an aflomogt
sessin. Defeote | Sitahd; Mormng, obeznstions of Site smguading her Grsl st
UefecarBilab Marning observations af sida surgunditg ber sécond camus

In the momang sessions dizgram 953, e st curva (black diamsnd) stared at & leval ol ons
&nd climbed 10 A frequency of . After this, 1 droppad to zemo duning session 3, but clirmbed
to @ feved of OnE for sessions 4 and 5. The day fallowing egtng (day 7)., shewed no aciiily,
howewer the civve dd clisnb i A level of two for the seventh and eigih sossions. The lzst
2assion anced at g frequency of one,

The zecond caunce (wWhile square), began with a finechuaton bebween Zero and one uME
SE33i0n 4, wihen il increased 0 a level of twe, Beside a dip In =ession 5 o 3 fraquency of one,
the curve remamicd al a level of twd for the emalning sesslons.
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Taiggearm YA 1220 pin1s 1the fequency wit which Sita was chsened "defocating”
euch allermean of cbeemvation, during the tine pericd previsusly discuseed. Hers,
catrus lics om dow &, Defecare | S &! Aftermaon ohsanvations of il surrcunding her
frrat cxtrus;, Defeeate A, Allemoon sbeenvations of Sita sumonnding her geeond
CL TS

In the afternoon session (diagram 38), the first curve (black Hamond) began at a Jews of zerm
gld rase o A frequency of fwo untél 5esslon 4. At this tme, Ine curve again fell to zem, oaly to
tregin en ascent the Icllowing day, which ended on Ihe day of peak recepivity, at a frequency
of two, Afler eqirus, the curve Seclined, snding at zero during sessden 3, but Inoreased ha lasl
day 1o 4 level of nine.

The second curve (white square) beran steady at a frequency of one, Rewsavar, i then
ingreasad to two durmng gession 3. Leading 1o sessiond, (e cenye decreased 1o zern, maly 1a
peghk in the following sesslon festrus) al a Igvat of twa. Bassion T showed no defecallon,
wheraas Sessins & amnd B endas e frequency af twa.
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[riagram #7; (13w pownrs the [reuency with swhich ine wag obserdd “deferating”
gach moming of vheanalion. doring the time—period previously disoassed. Heee,
esirus lics boiween days 5 and & for curves | and 2, aod during session & for ourve 3.
Dofiecaie] Inchd: Mordng observinions of Ine surrmmding her first sens;
Crefocare2Toetd, hMurming, vbservations of Ine sormmunding her second astous:
Dehecar® ehd: Mumming vbservations of Ing somoupding ler third estros.

Duirng the momdng sessicns (disgram 571, the Arst curve (Black diamond) Sarted al a beved of
twir, and dadressad bo Zer0 dunng e aecomnd session, This was follewed by an Increase,
which paakad dirrreg sesgsion 4 al a frequancy of two. From days 4 1o 7, the cene= fuctuaded
daity bemwzen a level of lw and one. Session 3 stayed at the sama [sval as |he seventh
sesgon (& Ievel of onet and the ket sasaion showed no acllvity.

The zecond cunea {whils sguam} began similar to the frst curve, Aarting ot a level of ane and
Failing ta 2ar: in tha sacand session. In (s heat cyds, sessian three did not Eicrease, but
Stayed al 3 levd of Zzeng, 3ession 4 showed a cimb to a level oF two, which declined the
(00owred S8 SSI0M bo STay AL Zens Lntll Sessionk, when it peaked agaln at one. The last sassign
again showed no ackivily.

The [2al curve (whila Ifiasgle) slayed gieady 2t a leval of 2em during sesskons 1 through 2,
than i climbed t0 8 frequency o one for sessions 4 to 6, After thig, it Muctuated tetsean Tacg
and one for the remaining sesgons.
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FAingwean ¥5. Da puints the Irequency with shich Inc was obsarved “defom ing™
such aficrooon of observation, dwing Uw ane perod proviously dsoussed. Here,
astus liss oo between davs 5 and & for curre 3, and om day 6 for curves §oand 2.

" DifocatelIngA; Aflercon observations of Loc surToLding b (sl et
Defecate?Iine A Aflernoon observations of lor sumvounding her seeond esog,
Defecadedned; Aflemncon ohscrvations of Ine surrosntding her thud estros.

The first curva [diggram 88, black diamond), began with & decline from 8 fequency of one to
& |eval of 2ere during sesslon 2. The thed sassien increzzed 10 a level of hwo, however, the
curye retumed to ZeFo the nesl day and staved there undil session 7, when it oimbed to &
tevel of one, Zesslons 8 and & showed ne defacation,

The second curve [white squars} stayed between ane and Lwa Ror sl hut tha lasl session.
whan L droppsd o zem. However, the curve did nel Aoctuats Barwean these by evels,
instead it stayed stenpdy &t 8 frequency of one for the firs) three sessiong, Then & increased to
bwiy during session three, retumed to o in The fiflh sassion and gtaved steady at a frequancy
of ane durng sesskons 5 through B.

The \nird curve whke triangla) staried seady at 8 level of ane i e WSt o sessans. The
founth session dd not shaw ary eclivity, bul the curve Increased te a leval of one durmy
sasaion 5, The curva stayed at this [eval for our sassions (5 o &), while Ine [ast sesston
incraased to g level of two.
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Lriagram 99: Dala points the freqoeocy with which Kilagmi was abserved
“deferating” each moming of obsereaion, ity the bme-period previously
dismuemed  Dhetecale | K bMormig obsarvietiom ef ¥ilepuni duming (e frer fioe-
rerind; Tefecae? kK]l Merning ohservatdions of Filuguni during e sscond tine-
periotl; Defecats3hy: Moming abservafions of Kilagank during the third time-peiod

The st furve (diagram 83, bieck diamend: stayed 8 a levet of one during sessians 1 and 2.
The third sassion showed no acivity, wherzas the fourth Sexssion peaked gl a frequency of
b, Curing sessions 3 and & o acivity was observad, while the cutve started to fse e
following day and peaked al 2 ksl of three i session 8. However, 1he cunve decreasad
apaln dudng the (&t sassion, anding at a level of one.

The second carve {whits squars), began with &8 decesase from | [evel of wo 10 Zero dering
gonslon 3. From sessions 4 to 8 {he curve siayed al a frequency of cne and dimbexd ta three
duringg tha Iest sassign,

Tha Inird curva [white tiangle), Increased fraem zem le a frequency of twe bn sesslon 3, The
fausth session decreased 10 2ero, whils Ses=ipns 5 and & showed alevel of cne. Tha
remalning sesslons sndad the akxervalion with no defecotion abSered.
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THagrmm I Chia podns ghe Irequency with whizh Kalapuni was observed
“detecating” each afternoun of abseron, Tring the time-period predous|v
decuerad, . Beforarc1Kiln: Afiemoon cheervarion: of Kilagnay chrrg dhe fergh lime-
pariodd; Chelecate? K] A: Alemmpon ubesrvations of Kilagumi duming the sesemd trmao-
perind: Defocated A Afiemoan tdsermtiogg ol Filaginl during the: third Hme-prried

I the afteMmron sesshons (disgram 100}, the st curve (Edack digrmond) tarted at a level of
one and rose Lo we for sessions 2 and 3, ARer this, the curve fell to a frequency of one and
staved atl 1his level for tha emalning sessjons.

The: second gurve {white square) rose fram =em to & leval of R, Dt returned Lo zésa durng
3ession 4, The fth and 90ah sassionz reached the Irequercy of one, 2nd the ramalning
S855ieN5 emdied the curve at 8 level of zerg,

The Whird curve {while triengle) stayed at fraquancy of ane for the flrel two sessions, then rosa
to e during sesslon Ihree. After this, the curva relumed 1o @ lew et oF ane for 9es4ion 3
through B. The remaining session anded at a Traquency of hwo,
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To Eurmman2a 1he rasults of 1he behavior defecats:

Sila: A higner detecalinn fraquency was ohserved after estrug, than betare, with the day
Of peak receplivily snawing a Leve of fweo In both curves. Mesd deracation ok
place duiing the moming sessions,

g Mo cennedion between esirus and detfecalon codd be found. Mo defecation and
8 kerved of one were almwat evenly balanced, with tha higher frequency of teo
abmoal Eelng 68n exceptien. In the fuoming and aftermcon separallon. most curves
tended ta Nuctuate wikdly withou! indication of estrus. However., il mues ba notad,
that a defecation frequency was foum in the aftemoom sassians

Kieguni: The mogl abviows Fact thal appearad was that Kleguni defecated moee.
sometimes even three time durtng an chsernveton period, The separation betwesn
meming and aftemoon se2tion showed an even distribaion between the twe.
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38 1 Cally observations and Avearangs Cu
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Diagram 101: Behavioral qurves Tor Sitd with pruk mazplivity oo day 11. Dain poinis
depart how aften thi bohyviozal parsen “alen” wuz cbeerved carh dsy.

Alerteat 15: Corvs of days swrounding Sie"s first esrus, Alend b 25 Corve of
dovs swrrnunding Silz"s sronnd corus.

[ruring the first heat oycle {diagram #31, hiack diamand), this bahavior was nat shown by Sita
wery often, The curve began vath oo activily and siovdy indreased (o 3 level of tyo by day 3.
Aferihls pegk was machad, the cyrve fiuctugted between a frequency of one and bwg ynti
day 7. The sighth day shawed a small peak at a leval thrae, wideh fell sgzin to s freagquency of
two the fodlowing day, The cunve stayed st 165 kel on dey 10, bui decreased Lo 2ero on tha
clgys 11 and 12. Tha thitasnih day mzea to caach a level of oo, howeyar, 1he curse destinad
ine next day and tegan Nuctuating between cne and zem for the remaining days.

The second cunve (white squara) was rmwrs varfiad 1han the s, howeyver it 10 began at a low
level, Muctuating betwesn zemm and & kevel of one, umll day 5. This was foBowmed By 3 pesk, on
day sevsn, which reachad 8 friequency of 9ewen, aiter which the curvs descandsd th 28 an
day T0. The next peak ccoumed on 1ke tyelith day, afer e day of asteus, 0 each s zenih
at g lwwral of wigitt, enly 10 decline The next day [0 4 freguency of lvo. The highest poim of the
Curve was obsarved an day 14 at 3 level of ning, which did not 124, and (be curve retumed to
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Ivan the Tollowing day. The skxieanth showsd acathar clirnb Jo 8 lewval of va), Which peakead A
A mequency of 8 Gn day 17 and Slayed stesdy during the last day.
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Diagrzam 102: Balenvioral cwrves for Siey with paale secepmiviny oo g 11, D poents
deprct binw olten the belevioral patiero “wlen™ was ohserved uch day and the
averaps of each duys observations. AlertHeat]E: Curve of doys suercundine Sis's
fera ostrus; AfertHept?Sita: Canve of days auroanding 3ie1's second esines; SAverige:
Curve of the 3verage ol cach davs daila poins

The average curve diagram 102, elack cirde) shawed an increass gwer several days (day 1
Eoe 8], which Nimally paakesd oo day 7 at & fragquenity of abdr three end stayed &t this lere| the
nex day, Days 3 gnd 10 demonsireted a ower level gabout aned, however, the curve began
1o rse on the day of estrus Band momentandly peaked an day 12 3l & Irequency of Tour. On the
thirteenin day the curve dedbued slighly o Iwol, which did wal 135, becausy il ascended tha
following dey to reach s nighest poinl &l & requency of Mmee. A dip i the cepes, 102 Byval of
cre, accoared on day 15, which raboended ta end tha observalion at g level of three for the

rermginmg ceys.
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3.9.1.2 ne
l Ine Alert Heat :
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Unagram |03 Brhavieral nurves for Ine with pesk receplivity on day L. Deta paints
depict how nfcn the behavineal panen “3lett” was ohserved such day,
Abepldenel ne: Curse of days sucoueding Toes first estous. Aderf b dine: Curvs of
doys surrounding Inc's socond estrus; AleablEndtoe: Corvs of duys suzowmwiing
;s third esious.

A% cant be ciearly saen, Ine showed his hehaviar only twice, each time during tha 1l heal
cycle (dizgrant 103, while iriamght). The flrst time was on day 4, and the second §me on day
16.

Due tg this lack of bahavior shown, e dverage sunva and the moring/aftemonn sepacation
meed nat be dlzssussed, However, e curves will be placed in tha appendl
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3.52.1.3 Kikagunl

Kilagunl Sbert
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Diagrarn 104: Bamdioral 2unes for Kilagan! 128 prinis d=picl ew ofteo the
behinioral patiern “uler” wa abeerved cuch ey, Akal: Cana of days diring
K.idnguni ‘s first time-peried: Alerz: Curve of days dunog Falagwii's sqoend dmea-
peniod; Aberts: Carve of days doring Filagunis Ueird tike-periaod.

This ipehevior was not showa much neore by ¥llagund a5 il was by ine. The Arst cone
tdlagram 104, Beck Jiamnond) slared with the Tighes! point of the curva, at a level of b, and
from began 1o Rucluate Lelween o and one for the rest of he me-paricd.

The second curve (while square) pegan willl 3 peak on day 2 gt 3 frequancy of three, after
wehleh It sbowty decesased o zero 4l which poird [Ustayed for mos of tha sacond dme-peod,
Qnly days ekeven and 17 shawed his behavier again, teaching a frequency of ane and thiee
respecively.

The third curea fwhile bangle) showed three peaks at a leved of two fon days B, 10and 18),
and one peat, st ona an day 16,
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Exagram 105: Behavivral vurves ot Eflagnni. Dala poinis cepel iow oltan the
behzviorl patemn "aler” was obedrvad &ch doy omd the avernge ol cach denys
ehservalions. Alerl: Corve of days during Filaguni s first ime-podad, Aderid:
Cutye of davs duriog Kilopgmi s gecotd dme-period, Aderts: Corve of diys dunng
K.ilagan s third fime-period;, Average: Curve of the average of cach days dala peins.

The averags cuna (Eagran 105, biack crols) demonsteded ‘hat aihough thlz behavior
appeared to have occumad frequently, Lhis way not ihe cese, The everaje wavered

i ugheut Lhe percd bebween no activity and a frequency af one, wilh ane sxception, day 14,
wehen il praked at aboul a freguency of 1.4.

Due to this liw lavel of Behavioe the momileg/eftemenn separation wik nd be discussad, bul
will be inchuded im the appendb
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3255 Mamnmaniaon Separarion
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Drimpram i Drata podnrs the frequency witk whuch Sitw n3e opeerved st “aden” each
maring of wWescrvntion durg the tme-penid peovieosty disazzed, Here, eslms
lics betwaen daya ® aod 6. which tacens thul eeoe porumed docing, A6 afiemoom

sesgion. Alert]Shd Moming ceservatons of Sita suapiding her frst eslus.
Aler2SM: Merning nhecrvations af it aumoanding her socond estus.

L4

Bluring Ih# momdng sessions {dlagram 108), this behaviar was obaenred more ofien in Silz,

ihan I the sfsmoan (dagram 1073

The first curve (Efack dismond) began steady at 8 regquency of one unlil 5es5i0n 4, wik it
increased 10 & |eval of three. Leading 1o the session afler esims (Fesson a), e canve

dectingd 1o zero. During sazslons 7 and Bthe surve eached alevel of pne, wihtile na adivily

was gbserved dudng the sl sessien.

The second curve (while squars) began with a ose from no actvity 1o a leved of three dusing
sassinns 3 and 4. The [h 5ession showed ne sctivily, while the day after BSinus an assant 10
a frequancy of eight (session 8] and urmately 1o 8 lavel of ning aoeamad, Sesslon & showed
a small decrease to oee, and the jest sesslon snded af a frequency of st
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Dvayram L6 Dhuta poduts he (requency with wlhich i was vomerved =t aler” cach
mosming of obacrvation. during the ime-pesiod previonshy disoussed. HEre, cins
lica during session &, Alerlh S A Aflemoon obsereadions of Si1a syrmounding ber fivs
reers; AlePSA Anerneon oheenaions af Site surmunding ber secund eamis;

Similar to tha Bret curve during ihe moming sasS1ons (diagram 108), the (irsl curve dusing the
aflernpon sessian {diagram 147, black dlamond) slayed between zan and a level of twe., In
\ha ficel sesslon, no activity was chservad. TNLS led 10 8 lovel of v during sessions 2 and 3,
and decreased to one duning ses=lon 4 ang & The sixth session shawed no actvity, while the
gaventh sasslon Increased 1o 8 frequancy of twa, The arnalmng sessions showed no aclivity.
The second corve (white squars) began at 2 level of ane daring the Arst session, whilch
decreaged to zera during session 2 end 3. The fourth session clirmbed to 3 level af Tree, whide
the f#fth seusiog showed a dlo in the caree ala frequency of ane. £&n the day of peak
cacaptivily, the curve peaked (o a level of six, which vwas follewed by a frequency of o
dufing sessions ¥ and 8, The lasl sesshan [noreased again to end al a leve| of o



Hactits 1736)

Ta sumamarize the resulls of the behavior aled'

Sita: OF af ihree females, she showsd 1his behavior dhe mast. Guring WRe Arst heat
cycla {the hehavlor wan sieaty {hroughout withowt obwious phaks. The 2ECoT
heat oydle shdawed hree peaks. each one Woner than e [asl. The e lanest
peaks we e on days 12 {day afle: estrus), and 14. No difference could e seon
betwean meming and afemoon $A3sHns,

Ine: Ciniy showed his hahevior twice In 54 days, Each occumence wad during the
third neal cycle on days 4 and 16.

Kilaguni: Bahavior was gbserved sEghily miore than inIne, Two lame peaks ware
recorded during the first lime-padcd on days 3 and 17, and oae durng the
second tima-pericd on daya & and 7.
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3.10 Resllpss

3.1 1 Dady Dbgorvalions @id Average Convg
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Driggpam 10%: Behavioral cnves for Sia with peak rectptiviry on day L E, Data poiois
depict how ofien the belvioral panem “restless™ was otsenvesd encls day.
RestlecsHear LS Curve of darys surtounding Sita s firsl sstrus, Resthsabea 3; Cune
of days sormoanding 5i1l"8 sepond catrus.

This was a benavior, which was nol ob=served very cflen.

The WSt curnve (diagram 108, black dlamond) began at a level of cne for the first bad days,
then steried 1o fuctuate betwsen rerm and one from day 2 1o 5. Days 5 theough 9 all showed
g aclivity, witlle Ute tenth dey elimbed to freque ney of bas. AMar ks, the cune S0y
decreased to retum o zere on day twebe and peak again en the thideenth day. The
rernaining fve deys {14 to 18) showed no Aftty.

In the second heat cycle {white squarg), derng days ane and o, np activity was ODSEMved.
Tha third day peaked st & level af four, which dedingd again 1o reach zerm on day 5. Frm

this palnt 2n, the curve slayed between zero and ané, SNowWing actidy on days 6, 10,12 and
13,
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Driapmam LW Hehavinral rurqes for Ine with pesk meceptiviee on day 11, Data poas
gepict haw ofien e belaviorat pairemn “remless” wis observed cach day.
ResagaHeariing: Curve of days swmuunding Ine's st esrus; RoslessIea Tng:
Curve of diys soroanding We's woond stms; ResthessHeatd [ne: Curve of days
surrounsding, [oe's Ui ostmas.

& with Sita, this behavier wes racely absened 6 Ine,

Curing the ficst the heat cycle {diagram 104, Back dlamend), it was obsacsed twice on day 1
and ange and dey 15. During the secznd heak cycle (while square}, it was obsarvad once on
day 18 and In Iha lesl curve (while iangle), it reached a fsquency of one onlhe Siath day,
saventh and minth,

Mo evarage eUrye or momang' aftemoon saparation curye will be discussad, due 10 the
frequancy of bahalor cbserved (refer 10 sppend).
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3.10:1.2 KIlaguni
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Dizgram 1111: Eehavioral curves for Kilaguni Data piitis depict Ty ofien the
hehiviorat parem " remiess” was observed cach day, Festless]: Curve of davs dunng
Ellaguni's first imo-petiod: Prstlezs2: Durve of days duning Eilagumi's seoond figme-
period: Besicsst Curye of days thunng ¥ilagnni's Lhind time-reriod.

Likawige, Lhis behawior was not gbsenved often in Kilauni.

Duning the first teme-period ddiagran 1350, bec Ao} day Inra showed 3 feaquency of
four, dey & resched a level of one as did 10e IResmh day. Tha lact peak was reached an day
17 at 2 kvel of threg,

In the second tunve {while square), this behayior was ohsersed on days & and 7T =1 3 laval of
hree, which waz ipllowed by 3 dedine to one on day & Only the 133t day showed anather rica
12 ore, whila an &l ather days no acthity was observed.

CrurfAg the thivd fime {whita tigngle) period this hehavier did nat oooar,



Haculia 134

Td sumimanra ihe results gf the behaylor restlass:

Site: Two 3mall pFaks wara ohsansed in the firgt heal cycle on days 10 and 1% and ane
targe paak was sean an day 3 during the second heat cycde. The rest of the
observation pariod was sttuated bahwean e and ane.

Ime: Rarely was Whis behavior ohserved. Only duripg the Arst heal eyele, did 1he
behavior reach above a kevel of one. Mo connecilon 1o estrus is plausitle.

Kilaguni: Two peaks reached abova a frequency of on2 Inine At time-penod (days 3
and 17} end twe during the second Iime-perod (day & and 7).
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4, DISCUSSION

1. Hypothesls: Fime spent pacing increases sieadily up 1 penk recestivion end ity nf
Etecheally following escruys,

This hypothesis mus be refuted as il stamls.

21 all the hest ¢ycles observed, only Ine's {hind heat cycle damansiraied an noreass o

pacmy leading fo gstrus. All ether curves Gocuated more or luss stongly. Pacing after astis

also can nol ba said to decrease in any of the curves. Mosd continuad fucivallng in the same

manner 38 befde eMrs. Tha cunve thal had shown an mcrease in pachng prior to esirs

levedsd ol akter eslrus al @ percanlage not far beiow she estral peak The pnly other

notawarthy patlam was 3 peak shown by Sita during her secand hest cycle op day 15

Kilagunl did ned shew eny gradual Increaeae or decregses In any of Ber curves, CONCeMming
1his bahavior.

s tiypothess: Juer prrar o esmre, small peaks 4 siending ere aviden,

In EHa's cater, mo evidence was gheen in har curves to wamant 1his hypothesis. Eolh Gurees
Etaysd steady at 8 moederately kigh levsl, showing o peaks wendh nole before estnes. Tha
oy obvious peak gocuned on day 15, well afler estrus, and Ikis anly durding the first heat
cyche.

Linlike Sita, Ine showed & peak in this bahavier on the day priorto estrus during the first bvo
heat cyckax. Each pask wes approx. 20% abeva the previous highest aoind, locsted on day 7,
amer wrich Iha cupve showed a sharp dedine. The third curee gradually increased wntll day 7,
afar which i stayed sieady al a mueh lower |eved, thug this could be seen 35 3 small pask
before estrus. Bazed an this, there may be a posdble posilive to this iypothesis in ne's case,
SinGe Z3ms ol the curves showed R [ame paak baloi adrus and all cures shewed 8 small
peak on day 7. Hawever, since this smaller peakt is four days prisr to estus mome samptes
wauld have lo ba taken (o confirm this pramess.

Kilagunl's behaviar patbermn demonslialed gradual fluciuatlons In wo @inves, Cyrves 1 and 2
might be compatable 1o [ne's curves, howavear none of the observed pesks pocurmed on the
Farme day, & they may be & randsn gecumence.
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1. Hypothests; fhure were sl peaks in easug fdloeeng eaims,

This hypolhesis must be linmly iejedel, al wasl, in e case of these {emales.
For bath femalkes in fhis study, f=edicg Muctuated on an almos daily basis. Thoredone, no
peaks coudd b detmrmined afler egirus. thet were dillerenl oro fhose prar (o asius.

When axamining the saparaled sessiens, it became &pparand, that feedirg was, in tserf, guile
steady. if anyihing, the curves decltned afer astras, and any peaks that appeared in the

curves, ooourred efore cilvus. This teads (o the observation ihat Imeding levals before estrus
witie Righar than afler estrus.

For Kiaguni =ating was sieady throupheul the ebsenation, fyduating batween 0% and 30%
censlstently. Ne pirlion o the absarved curvs pould be said fo be at a Righcs lovel than any
Hher, sueh a8 caukd ba saan inthe pre-c=ingl fesding pattems of the Sther famales.

4, _Hypoihesis: During recopiiviee, the femnle speade degs &2 ko e feing dowe.

This hyppihasis was conflrmed by both fermales, which showed [fie to no lving on the day af

2glrus. Howewer, itimusl ba noled, thet in Ing’s case, Itle to no lying was observed an a few
ol dayE 3% wal.

The only deys Sia did ot [y weare the day o estres duning both heat oycles, aad on day 15
in the second keal cycie.

Kilaguni's hehayior patiem was slikated batween these twa exampies. More days than twa

days ware observed when no lying logk place, however, not as many occured 35 Ine
damonsiraled.

2 Pypgmiasic. The betnrdor smell show!d incremse with Hy oupreach of estrus.

Again, this hypothe sis must be rgjedesd. Both famales showed no increase in smefing
leadlng lo esrus. The pesk in most heal oycles cocucred wall ster estres. For Ine this peak
was an dey 18 and for Site on day 15,
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Kiaguni's bedsavier patiem fluctuated wildly in every cures Ioughout the abservation parice,
with at kast Ihree peaks. Mone of the curves showed a pewk on the same day. Mo simianites
bedvemen Kileguni's curves and {hose of the other famales could be tound.

&. Hypothagls: The urinarion fregemerny showln increase wik the apervach i ENTruS.

Mo definita pagk could be detarsninad on the day oF 2stras for etther of the females, and the
frequency did nat Incraass laading 1o estrus. The only obwvious peak n Sita's behavisr gatem
oecumed on day 15in the second neat cycle.

Similarty, Ine’s curves did nol Increasa twamds egrus, and Iha only obvious peak [ndhe curve
occurred an day 14 of the thind haat cypche,

Kiegunl showed & higher rate of uipallon thar the olber famale, howey or 80 paaks gver a
frequency of vty coaurmed during the olisarvation, B3 they ware sasn for Ina and $ha.

7. Hypedhessis: Itk ehe appronch of estres, reirhing shineld incrore.

In bath fernales, this behavior did Rl cocus wary gften,

For Sila, ths Dehavior was obsarssd lass than 10% for most of ihe obaensation time. Only on
twir ocoasions did i reach ateve this kevel: on day 15 inihe first beat cycle ard on day 7T of
the secand heat cydle. Thus, no increase IB0N to esirus could e dstanined.

Mome: of Ine's heat cycins showed a rse in rubbing leading to estrus, in fad, an and Areund
the day of estrus rubbing sleyed below 10 %.

Similar b the other femakes, mibking was obeeved [&ss than 0% during all timapenods. For

Kilagumi rubbing tock place an days when lying was slmost no-esdstant, This connectlon was
ned shgerved in the alhay farmales,

L Hynolhesis: (efacaron shuald imcreare arouisd the day ol esfrm,

In Site's ¢ase, €n Increase wes evidenl staing on the day of estrus until the end of the
absarvation pedsd, This soeured inbolh heat syces.
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Thia cbssvaton coukd nat = confimmed Mo Ina. Thramghat Tne chsenvetian parid,
defecation was sieady with & frequency of zere and 3 Evet of cne belg the nomm. A

frequency of two, 83 willt Sita, was only rerely abserved. Thus, no cannection ta 8stnas oou kd
be made.

Kikaqud shewed & higher el of defecaticn than the other fernales, similar ko her highar
freguency of unnalion.

. Hypothesls: The behavior pattern ‘alart” showld increase with the appraach af extrus.

This kypothesis can nol be conflmned as it slands, at feas whh the females observed @ this
study, since only Sila showad this behawor wilh any egutanty.

Even In S3a this behaviar showed only remarkable kevels of accumance in tha s=comd heat
cycle, when d uiimalely peaked on dey 15, weli after eslrus. The first heat cyde steyed
sleady at & [ow frequancy and could nol be connecied 1o he approach of estus.

Ing shewed this behavler only twice [a the enie= obsenallon perfed, and each accurmenca
wae Juring the ihind heat cycle fon days &4 apd 16},

Kilegund shewad Lhis behavior skghtly mare ofian than [ne, gwever nol in any kicd of paktsm
lhal could be dedarmieed, such ag 5 sieady rise to a carlgin day.

I Surrtmiary, maogt of gie by pothesas discussed musl be either rejected ar myvised. Of the
hypotheses pat foreand by L. Milis, anly the hypiothesis conceming the behador Hay' was
confimed by boh femaies dunng bath haat cpsles. The Hber hypothesas wanre sither
valldaled ty one female alane §.a. standy, by one female during one hest cycle (e, pace), or
ware refuted.

Mik= based her egral cydes upon the behavior of e mals; such 83 on the Interest o
axhibied iowards the female. Alded by the males bahavior, the appeoach of €505 w@s
aAzsumed snd with he repealed mourding &f lha mala, the day of eslcus was concluded, Cue
1o the youlh and ine=parisnce of the both anlmals, mourding may nal have geeymed exaclly
on lhe day of eslrus, bul instead a few days thereafler.

Dbzervrilons made an tha mala during this study woulkd sugpest thad the male™ interes| in the
fernale ks nol always a sure sign of astnus.,

Prigy 1o Ing's 5econd asinis, the mala showsed an Emerest In her for Eix days, which would ba
congigten with other abservationes (Adcock, Bmslle; 1957 Howovar, in this case, the make
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lozt imeresl bwe daya prior bt éstrus as was deleming by aralysis. Doring Ike thid haat cycle
his Interest badan four days prier 10 estrus and lased until tao days thereatter. Within
fourkeen days his interest wes again aroused, hewever the female showed no appeal for s
advances. No eslrus was rmoorded at this Gme, hewever il could have taken place shortly
aftar the study had ended.

Cwerall, Sa confimned thea hypotbeses that no [8ying ooturs during estnes, end Thel
gafecalion incrasses amund the day of estnee. Cn the other hamd, Ine sonfimed the
hypothesas that {small) peaks anse in standing just priorlo strus, dnd as with Sita, that tle
to no [ying oecwrs on e day of peak recaptivily. Lastly, she showed an inarease in pecing
during one heat cycle, which pesked on the day of estrus 2 deceasad egam thersafter,

From ihe resuls of Sita®s Wl and Ina's first and second heal cypcles, itwoald sppear that no
peneralzallons can ba rmade in ihe behavior pattemz af famala Btack Rhinos,

Conlradicting ths assumption #e Stas second haal eycle and Ine’s 1hird heal cycde, which
displayed similar behavior patiams.

Alhough ne peaks were observed on the day of esnes gself, bolh 503 ad 1ne demorstmated
cansiderable peaks fows Gays (+- one dey) after esirus In several bahaviorat alemants,
These peaks occurred for Sita on day 15 In ke behsvloral slanends of pacng, smeiling 2m
urknallng. Addifenally, no bying wes sbserved on this day as well, The behevior 2len peakad
on the previous day.

ln Icve, miost of these peaks did not accur on the fourth day after estrus, bod ingtead on the
sixdesnth day This Included the bahavior semanis pacing {3econd oeak: anly sty (ower
than Ine esiral peak), smell and algrt, and no king took Hace on this day. The behayior
alement 'Lrnate' showesd (15 paak on day 14.

Sinca the day of eglrus was daterminsd it Ihie sludy by the beginnieg of a riscin the
pregesierone concerdralions in the facal samples, # can be argued that the absenved lag
batween behavior peaks and astrus, s dua to the fact, that the dieshargs of cws does not
aceur unt & few days alter propasterone beve s begin Lo dse (Broaks, 1970

Thiz could further axplain Iha Efemnees between the obearvad astrus in MHs Sudy versus
the estrus dedamined by anabysis in 1his siedy.

Tha pasks tn uination amd, In Filas case, defacation can be explained as side affects of he
dearch for & mals. [n the wikd, an Inceased wination and dafecation rate woukl Morease (e
chances a femala has a finding a mals, or rathes in a mada fnding her.

Males thal come upon B dung pile can 335¢3 he datus of 1ha female Whal lefl this “calling
card' behind, and follew her el (Melster, 19507, Simillar behavior has been observed in lhe
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Inclian Rhinogers. Females in astns will lesuwe unne trails or defocade on cornmunal dung
piles, which domlnan males will smell ard begin to Fofow her 1mil, {Layde, 1007

Simikarty, Ine buherioral Element SmEE’ can b sxpamed. Most often 1hig DenEvkor was
vhserved at dung piles. Frequans smelling of dung piles can be explsined by observatlons
m&de Irt the wild that these mpresent a point @4 which enmals pick up the scent of recant
vlsiiars to the ragion. In a female that |5 searching for 2 mate, dung piles would be natural
slaps in har wanderinga to discover § a male had recently pasaed {kmugh the ares, Thus, her
saarch effortg waaukd not be arrdess,

The search Ffar & mats édso explalng the peaks observad in pacing, wher one keeps in mind
that home ranges of the female Biack Fhino tend to ba about 14,9 kn?® hor the: fernala and
15.8 km° (HAman-Bmith, Groves; 1954). In may spadies of large mammals fe.4. kangarogs,
wallshigs, elephants etc.), females roam oyer greater distances doring estius, TS inoreases
the proba ity of mesting a mete.

The behavior elemanl ‘alst’ can be egnaidersd a =ign of Reighlened vigllance, simitar ta that
obsersed in other kartirores, Both are charactoized by head raiging, wwand pointing of the
2drs, and a ganeral appeamance of tenslon In e animat This tehayior can Aol be axplained
i 1he riinocerss by a risk of predation, <ince fhe sdult animaks are not preved upon by
nalural enemies to a signiiicanl degree (Adcock, Emslie; 1987 Extes 10 1. ConsSdern tha
usual habitat prefersnces of the Bleck Rhfnocems, this ofen includes many bushes and
shmibg (Hilman-2mith, Growes; 1964) this ould be another sion af partner search .

The hypothasis thel feeding should pesk after estius could not be coslirmed in this study,
Both farmales openl more me fecding bafare zairus than afer Biatogically speaking this
would make sense. Through increasing the inleke of food, the females increased e =snemgy
aveilable 1o thern dudng and sfer astnya, T enemy will Ba needed by the famale Iatar
durng courtship amd wspacislly when mating iz successtul, Tor the nourishment of ths felus,
Lourship amanyg tiraceoses can e quite severs i nol exhausting. Before the female vl
allcw the mala 1o apprgach ker from the roar, affemtimes hours o days of combat sndfor
chases hawve preceded this. Athough Bghts usaally are not that sengys In 8lack rlnos,
falalikies have bean known to ocour (Adeock, Emalie; 1987).

This increased rats in eating did no! maritest ksar e same in both famalas. Ins tandad ta
Eat at 4 highes percantage per day tham Sda. This could be due 1o the presence of &
campstiar for food in Ine's case, in I form of her 3=-yearold dacghtes. H could Be 8 reaut of
ithe aga or waighl difference belwaen Ibese femaes. Ine 1s & slightly lager znamal, being quite
lall and she is five years odder than Sia.
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The ingmasa in egfing is an explaratlon for Ire's epested Ity lav als of [ying Defore astrs.
Thetr time she did ot spend Iying, she most ofien spenl axing. Due o 1he lack of competilion
fior food, Site could spend Iess Umw mating, Thensfore, 1he only tnss durkng (he obsaneiian,
when Site spant no tme |ying, eeturmed duing e=lrus and on day 15.

Originaly. this studty was designed Lo utllze a new staligical rmathed developed by Ello and
MGz (1988), ihe “Progrempakst fr die alchi-parametrische und parametrische unl- und
bheartate Zeiirtihensnalyse”, This program wes Lo halp in assessing the repetithve nature of
the obisersed Bahayior 2nd comalate this 1o the sstrys of the female. Lacking the exact
progesierana concerdrafons of tha famales’ syclag, the estius curves could ral b
astatdished, Thus. this program could sl ba wtilized.

This program was Used it a similar study in gorillas by E. Plaller (1965), in which a pair of
nonllas was oheanad in ihe Searbricken Zoo. The sotiity of the lemale wae chesrved as
wetl a8 tha bahavior shewn by e male loward s the female and vice wersa, since these are
soxial animels, Addifionally, fecal and urins samples were I9kan 10 detanming tha famales
astral cytle, Inthis Sedy, oniy one bahevior pattern showed a comelation betwesn behzior
elements and the gl gagla,

A zimllar study was conducted by Rodden et al. on the Maned YWalf { Clhrysonyi braeiyue),
Through absarvalion of aboul 28 palrs for saven breeding seasons, cat=n behawior elements
werg found thal helped ta Idantify mpradudive behdvior and, more importantly, indicallons of
succassfiyl breeding. Typliylng breading peirs was an increase in affiliathve behaviar during
breeding zeasn, while pairs that were not successhd showed minimat vadation Uroughout
the braading saasan.

This study successfully demaonstraled thal f is possibhe to detarmine the astral condibon of a
tamals mammel by abagming the behavior pattems she exhlbits.

Condusjons:

Allngegh anly wo cupves of the females coincida inlhe behaviors pase’, 'small’, 'lsy', ‘urinats’
and ‘glan’, this gives & staring point far rthar studien. These shokdt aim at detemmining if the
Quidelines givan here can esizGisn a femakes raprodoctve cycle. By pinpomLing 1he svarepe
reproductive cyole of a fernals bazed on Ihe behavioral peaks io ‘pace’, ‘urinale, Tay’, 'smel”
and ‘alert’, and subtracting three to six days, one should be sble 1o distingrish the actual Gme
of eslrus,
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If tis is successiul, breading pregrames wAll D longer have 1o rely oo eastly harmone ks
Amalyses or guesswonk when dringlng ¥c mele And female 1agether to mate. Furthermmare,
other methods such a5 smbryo-ransfars o antiffcal; wil hava a higher chance of SUCCasE.
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4. AUEAMTeiasaung;

Das Spilzmauinashoem (Moeros bleormis) il mit sies der bedrohieslen Taranen Afikas,
Srhiatzungsweise leben heute ca 2000 Indhviduen noch in freier Widbann, Dwoh Wederei hat
akzh, Oberdie letrtan 30 Jahwe, ¢ina ginst weit ausgedehnte Popalatton, inviske Keine
Siuppen zevpiieder. Durch diese Umstande, habon as sich dis heutigen Zoos zur Aufgabe
nermacht, disth Zuchtpogramme dag Gbsgsban disear Tiacat mizusichem.

Spitzrmaumesndrnar sind in der frelen Miidbann Einzeiganger und baben oft in buschipen
Habltaten. Die YWelbchen durcheiraifen Home sanges, die im Duechsehnit 14.9 km® batragen,
und dig der Mannchan legen bei etwa 15.6 km®, Die HoMe ranpes der Yialbchsn Ghetappen
Tu Binam qawissen Antel,

Nur dominamte Bullen venasidigen gegeribar andaran domicanten Sulen 2N ReYEr
Subdom|ngnde Bullen werden Im Revler gedddel. solangs sie dem domnanten Bullen
bekanmt sind,

Zu Kamplen komert es meist zaizchen dominanten Sullec, abwr auch zwischen Mannchen
und Weibeher bei der Faamng, Das Welbchen dukdet dis Anndherumg eines Eullea nur,
wann 59 im Desims ist, Je nach Indviduen, kann as aoch zu sehr eftlgen Kdmpfen
kommmen. evemyel zu Yerdezungen oder gar zu Todestelen,

Auig diezam Grund wardan dia Tiare in den melsten Zoes heute sinzels im Gehege gehaltan.
Da Hormonenakysan anhand ven Blut-, Unin-, oder Facalpaban mit Kesten verbunden sind,
arfalgt zur Zeit off die Paaming fas1 nach dam Fufallzprinzip. Dis Prae werden mess
Zusammengelassen, wenn das Mdrmehen beginnl sin gewissas Inteesge fir das Weitkchen
zu enhylckeln, Qieg fupklioniert natlrEsn Ao s, wenn dia lndividuen in benach bartsn Stallurgen
hausen.

Basienend auf @ner Studie won LJ, Mills (193], sobite ndor Obarprs werden, ob man amband
tms sich verandamden werhaliens Oes Ywaichens, dessan sastrischen Zesand festlegen
kann

Dazu wurden drei Weibchen Im Berliner Zowolngischen Garlen (ber jeweils 94
sufsinandarfalganden Tagen beobachtet. Zwal disser Weibchen zeigten elnen gestrischen
Zyklues, wihrand das Dritte, aufigrund giner vor kurzesn arfdglean Gaburt, keinen Zykldus Zeigte,

Baobachist wirten verschiedens AkbwlSlen, wis z.B. 'Stahan’ (stand), ‘Llegen’ (ay),
‘Schruppem’ (smell}, Linlersn' jurinate}, 'Fralen’ feal} ynd ‘Gehen’ (pace) usw. Die Catan
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wurden pro Tag vier Slunden nach dar Scan-sarmpling Methade aufgananmen, wobei alla
roel Taga owischen meigens und machewitags shentlert wunls.

Purch Kolenabyse wurde anhand der Progesterankonzentration. der Teg de3 Dhasthes
bestimnml

Einas der Weikahan zeigte zwel Zyklen, das anderg drsd ZyKen, Zum Vemleich der Tiars
waardan uri den Tag des Zykle herum 17 Tage ausgewanit wnd die resulteranden
Varhaltanskurven vamiichen. Es lagen 10 Tage vof dam Ceslrug ynd sicben Tage danach,
Demenisprachend geb es tOT elaas der Welbchen ryel Verhallenake nsan, wid (G 438 anders
drel. Dle Tapa 10r die Varhalenskurven des lekten wWelbehens fahng Zykiesh, Wurden 50
gusgewinn, dad sie denen des wWelbchens mi drel Zyklen entaprachan. Chirch dis geninge
Anzahl von verhallenskurven jedss Weibchens, wurden disse anhang basthieibender
Etatislik ausgewehriat.

Es zeigie sich, daB heide wWelbchen in iner Yarhahaneseise in dllen Zyklen
Ghetatnstimten. Umd Zwar wude am Teg des Zyklus fast keln "Liege'-Verhalten bacbachiet.
Ansonsien zekgie sich kein Verhaten, dai var dem Cestrus aut Jiesen zrackschiedan fisdk.
Wach dermn Degtres stinmien sie in ginem Zykios jedech in melreran Werhalenzwelsen
Mbermin. in den Yerhaltenzweisen "Gshan’, Lizgen”, Schnuppem’, Al und "LAnieren’
Zeigen sis Hbhepunkte in ihren Yarhestanzkuryen vier Tage {+'- 1 Tay) nach dem Oeslnig.

S.ormit BABLsich Twar nicht drekt aus dem Yermealen das herannahar des Sestrus schllefien,
jedoch kinmls man anhand dieser Gipfed, dis durchschnitiiiche Zykluslinge beslimmen,
Demnach, kinrle man ungefEnr emechnen wana de Cests statfirden miiBte, wnd knnte
wumindast des Mannchen zur rechen Zefl mil dem Yeibchen ouseomsnbringen,

Wodere Untersuchung wiren angebvacht, und zwar miiie £ine [Engere gludie angelegt
warden [n der allx Bedingungen fir dig Zeitrelhenanalyse von Marz (1388) emingkan sind,
Dies hedevtel vine quie und var allem vollsiéndige Katanalysa, waobsai idanlareige lagBeha
Fraban entnommen werdan, und viela oestidche Yeihchan unlersuctt wardan.
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SowclEeptdS: Curve of days spmgundins S’y seeond csrws; Sawllleal Lng; Twree of days

wuroanding Ine’s sl estrug, Soeliealiny: Canve ol days sammumding Ine's swond
cotros;, BmelHest3ine; Curve of days sumounding [ne"s thind csrus.
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Driggromn AR: Combingion of all curves of Theand S, with éch, ovuliteon occuering oo the

cleventh day. The data poinls depict the pementpre of the doy's obsenation peniod 2melliog,

wad recorded. BreellHeatls: Carve of doys surrounding Silg’s firg estris;, SmefiHea (25

Curve of davs summunding 5ita’s second cstrus. SmellFeat] Ins: Curvs of devs Snmounding,
I Firgt pstron:, SemweffHea1d Toe: Curve of day: surncandine [ne’s aenmd et
Eme|1Heai%Tne: Cwrve of days sorraonding ne's thind setrue; bedian: WMedian curve of daily
el podtits.
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Lhagrain A% Comboracwn of all curves of Jug aed S, wich 20chh ervularion ooowrring on
the cbeventh day. The dote points depict the pocentags of the der's obseraom peniod
wrinating wag reeprded. UrinareHeal1%: Corwe of dajs qurrpanding Gita s Airst cetrus;
UrinateHen2 8 Canve of duys surmounding Sila's second estros; UnooieHeal [ og Cune
of daye snmraunding Ine's first estrus;, UnizsteHeatd [ne: Cone of dns sormmunding ne s
secood st UnonaielleadTne, Curve of davs surrowprding Toe™s thurd esirus,
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Dliggram A0 Combinaton of all curves of Inc and Sito, with each ovulotion coparntyg oh
thr cleventh duy. The dow points Sapict the pessengapge of the das™s abservalinn period
urinating was recosded. UrinolcHeol 15 Carve of deys sumnmding, Sila"s fiT eirues;
[TrimateHeat18: Curre of days suersunding Sita's seeond eomis; UritataMet oe: Conee of
daps nurrounding Tnes Ardl enmas;, TirinaeHext2Toe: Curve of days somminding, Ine's saoood
astrE;, UrinatéHam3Ine: Corve of days surrgunding Ing’s thirsd senue Median: bedian ourve
af daily data poinis.
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Tliagram A11: Combination of 301 curves of Tne and Sita, with each ovulation ecaming oa
the alenenth day. The dais poisis depict the peoeotape of the s obserialion period
rubbing was reconded. RubHept 1 5: Conve of dogs sureoanding Sita’s Brst estms,
FabHen2s: Curve of days surmnnding Siz's setomed emrap, RubHead [ Tne: Cunee of days
surroumding bne's fivel wgrrug; RubHent? [ne: Corve of days sumonnding Eone s senamd
exqvss: RabHeat3ine: Curve of davs Surtouodfng dne’s third egris.
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Diapram A12; Cumbinsion of 211 marves of iee and Sk, with eich graliean sonumisg o te
glevanl day. The data peims depect e perceninge of the dar's observalion period rubbing
wras reconded. BubHeat | S Curve of doys surmumding Si's fiest esus; RobHear®S: Cune of
deye surrmmding Sita's seeond cars; FBubHeaiHne: Curve of days surmguoding Ine’s frst
estras;, RubHeatine: Cuarve of days sawicunding Ine s secnnd estros; BubHeal 1ine: Curee of
days surrmmding toc"s third esin: Mediag: bodian corve 0 daihe dete points.
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CHagiam Ald: Cambination of ab! curves of Ine and Sila, with each evulatier: coouming ao
the eleventh day. The dan points depic) L pereontase of the dyy's abservation poried
defecatioe was recarded. DefecateHeatl 5: Cunve of days sumrounding Sita's fmst estrus
Tk frcHeal25: Curve of dava surreending Bitn’s secomd eqrus: DefeeateHeat | Ioe:
Curve of dovs suorcoanding, ine's first sstmig; DefecieHem Lng; Cyne of doys sorrounding
Toe's secomd core; DefoealcHeal3ne: Curve of days sirmarndine, Ines thind estnis.
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Criagram Al$: Combination of sl curves of ine and Saia, with cach gvulatinn ooourring om the
ebavapth day, Tho data peinis dopict the perceniape of the day's observnion pesind deferaping
was revorded Dafecdeileatt 3, Cunve of daps sumrounding Stz s Bl astrs; Deafeciet kar2 5.
Curve of days srroumding %ita’s seoord g1 ros; DefoeateHesi | Tne: Cune of days summounding
bncs first estrus; DefecateHeat boe: Curvs of digs sucromiding Ine"s secomd oo
BrefecasrHear Ing: Curve of devs surmoemdings Ine™s third estrus; bledin- Media sy of
daily data podints.
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Eriggrum A1%: Combination of all suryss of [re and Sia, with sch oanlating asEEng ot
the clowenuh dary. The ding paists depict the percentage of the day*s abservation period akzr
was displayed, AlenHeatlS: Curve of diys surgunding Sila’s frel estrus; AlerHetls:
Curwe of doys surinstedineg SiLa's second cstrus: AferiHem 1The Cure of doys sumomidiokg
Ine's flrgt estrus; AleriHeat2 loe: Citrve of days surtounding Ine’™s socomdd estrus;
AlertFeats e Curve of doys curmeanding Ins ‘s third estrag

e

| Zita +lne Aler+Median Cure

i —a—AlertHeat1S
E —o—AlertHeat ks
% —n— AletHeat fine
£ —3— AlerHaat2ina |
E —t— Al eI

i —ap—Median |

1 2 24 587 8 9 W01 121314151E 1718
& Cays

Dingram A16: Combinasion of 2/l surves of Ineund S, with eg¢h gvalarion ocourring o the
eleveneh day. The data poims depea the percentage of the day's obaeritat period 2lem waE
dislpayed. AlentlestlS: Curve of days surmoundiog $ia’s first estrus, AletHeal 150 Cuarve of
days Furrounding, Sila ‘s el egirus; Alertball Ine: Curve of days sumoending [ne's first
estrus;, AderiHear?Ine: Curve of doys surriywiing Ine's second esimus; AdertHeatine: Curv:
of darrs surromubing, na’e third ostrus;, Medise; bMedian morae of daily dala ponts
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Chagram ALT: Combination of all courvos of Ine and Sitn wvith cach culation ocomrring oo Lhe
devench day. The data peints depect L2 perenlage of U doy’s obsenvalion period esless

v displaved, RestlessHeat 152 Curve of daps swrrsunding Siea's fiest estrne, RestlessHeal15:
Cuny of drys summunding Sits™s second estrus, RestlessHeat | lne: Carvs of days sumoumdng
In='s Birst evines, BesyessT T2 Tiwe: Cunve of davs sormoumnding Ine’s secand calnis
RestlessHest3 (e Curve ol days samoundmy ne®s thin et
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Mlagram A 18 Cormbinaion of all cureos of [ne and Sils, wilh each cwalatioh Gecarming
an the eléventh day. The dia pedals depict tha perceniape af the day’s shesnration
period restless s displaved RestlessHeat (5: Curve of daye purrounding Sim's firs

el TUE, Fem loag Heads: Coemve of doys srmoundine Kita 's sieond SStre,
FegtlassHeatIIne: Curve of days suimounding Ine's firgt pares; ReclessHear? m: Catve
of days surrounding Ine's seoond estros; RestlessH el T e Cirve of doys surmeunding
Ite"e Lhirg epleres: Medan: hedian oomve of daily data poimnls.
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Dhagrun AlY. Exch awrve Jor Wie bebavior “saod’ 15 oumbered | tbrouyh 5, and e
averapes [epesent the height ol the colwom. 1 Sicn’s first ordatien g, 2 ; Site’s ssoond
ovulalioncurve, 3. [oe's Iicst ovulalionoures: ¢ Ine's seoend ovubaoon corve, 5 lue’s tord
cletion curve.
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Diggrarn A2 Each eyrve for the dehmvior 'gand” is ounthered | throagh 3, and their
averges capeiztanl s benghe of (Ba codwtw, 1) Kakanga's fical ipm-penod surve; 10
Kilaguwsc's secoied Groe=peiod curve; 3 Eilagund's Qaked drne-peciod curve;
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Dizpram AZ1: Euch curve fur the behavior -ca” is numbeced 1 throngh 5, and their aeerges
represent the bidght of the cohwm. 1- Sina"s e evidation oorve; 2 Sita's second ovielation
curve: 3. Tive™s first crlation curve,  Tiee's sccond evutalion v, 5: [ne’s thind mvulsition
Surve,
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Dingram A22; Each carve for the behavior “saad iy snmbered 1 throngh 3. and their
inverapes Toprosent the height of the colomn. 1: Kalugi's firg time-peried o 2:
Eilagumi*s second time-peried qmve;, & Kilagmi's thind limepened o
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Cragram A5 Euch carve for the hehavior Jay’ is numbered | throagh 3, and their avariges
repezgznt the height of the ¢ofutan, 10 Sita's £t evaldion carec; T Sita's terond cvuistian
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DHagran Ak4: Esch curve for thi beliavior 'ley” is numbered 1 theiugh 3, 2nd their aveciges
represent the height of e cohwom. 1: Kilagpune’s Nrst fime-period carve:, 3: Filagund's seoend
tizne-periad turve; 3: Kilisgwed ' third time-period oure,
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Dragnuil A3 Each gurve for s behmvdor “Emell” i3 pumbered | throagh 5, nd thelr
anveragrs Teprssd i e beight of the culaaws. 1 Sfta’s firsl ovulaciee carve, 70 Sl 's segomd

A 1

wvulstion corve; 3: loe's first evolation curve; 40 [be's second qkatos sonve; 3 Ine's hind

il curve,
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Driarram A26: Buch carve for the behavior “smell' a3 nwmibered § thraugh 3, 4t their
dverapes repoesond the beipht of the column. |: Kilappmi®s fira Hme-period oanae; 3
¥ Naguni’s scoond time-penad curve; 30 Kilnpuni™s thied tine-period curye.
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Diagrarn AZ7: Each curve for the behavior Usinare' i npmbered L shrough 3, and theis
overipes rpreasat the Reight oL the colamr. 12 Sie"s first ovubition curves 2 5iu’s seomd
onvulolion eurve 1 ne’s first moulatios cutve, 4 Inc’s socond craudalion swe g, 3 Ioe's third
% Ao Curve.
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Diagram A24: Each crve for the behavior “urinae’ is numbered | ihrongh 3. amd their
ivetages reproocal the height of ihe eolunm. | Kilagumi®s fird dme-period qurve, 2
il it ' & seenind timc-periced curve;, 30 KIIEgunL s third dme-period curre,
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Diapram A24 Each ¢urve fizr the behavior 'rib’ is numbered 1 throngh 5, ancd deir averages
represend the heipht af the codumn. 1: Sta's firs owiblackan corve; L Sia's sceond ovmlation
curvi 37 Ine’s o gvulation eurve: 4 [oe's soond evadativn corve. 5. Lie's third smuldanion
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Dm0 Fach curve for e behowvios ‘b’ is nembered 1 thooegh 5, 2ol (el fverages
represcnit the heibght off (e columm [ Kabaguol s Orsl time-perigd ouree; 2 Kilagmiss seoeiad
Lime=perxd curva: 3 Kilagoni®s third rine-period curve.
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Dizaram A31 Each turve for the behavior “defecue’ is nunbered 1 through 3, and ther
averages reprezeal Lhe Reagli of the colwmn. 17 Sim’s first ovalidion ¢ufg; 2: Sita's second
avulation curve, 3 Me's first evolution suev, 40 Ine’s socand ovulation curve, 5; Inc's thing
oFelation o,
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Dingram 432 : Each curve for (e behvioe “deféems” i numbered | shrangh 3, and their
averapes el (he heighe of the eofumn. | Kilagani®s first time-petiod core, 20
Kilamuni’s sscood times-period curve; 3 Kllaguns s wiind ime-peried cure.
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Digeram &34 Eagh guree for the beburviar "alert’ i nmbered § throuyh 3, and theic mverages
vepecsenl the beight uf the colwun. 12 Kilapni's first dee-porind ourve; 2 Kalagani®s seoand
lime-peripd curve; 3: Kilugani's Gand s -pericd aurve.
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Trimpram A35. Eacly gurve for the bohoarior Testless” i9 munbered 1 throuph 3, and theit
aweriees represenl the esight oF the podumn |: 5i@"s first ovala e quree, 2 51ta's second
vl cure 3 Ine's first ovulsion curé, 4: Ine's secood avalution cuces ¥ Inc™s duird
avilation curve.
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Dikigrnn A% Epcl curve far the beharviar ‘ersthess” is oarnbored 1 through §, and thetr
gvermpes Fpresont L v ght of the column. 1- Kilagun "2 fiedl tinseperiod curve: £
Kilageni™s scrond time-pemiod curve, 3 Kilagmi s thind Lime-peritd sane.
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Tiagram 417 Temperahume curve. showing lhe sverape daily lemperature in degeees Celgias,
Sita's “synd corve, showing the percantage of the abesrvigro gitn? this hehoaior patiern wras
recordod Tomp. overaps: Average daiby smpemtors; 5TAND: Curve depicting Sna's daily
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“Tahl: TaMe depicis the cereetativn veetficien (3fer Speaman; soc Engal, 1597 {07 each behander as
il rekales 10 the empomiang, for cach frmale. Posilive numbers slwn 3 pogitive paorcelaten (the Digher
the terperatme pels, the moee e ocbavior was opicrved). Negative nummbers shov 3 begaove
mrrelatlon (the higher the tempembre geis. the ess i bhebavios was sheerved). The closer the mamber
i 1 ome. the more the absorved behavier is dependent apon 1he emperabure. The closer (o zére the
cocficient is, the lass the behavior ia related 10 the tomperotore.
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Diugnu 239 Teopeorahue corve, showing the averaze daily empennure 1o degrees Colsins,

Foilopani ' 5 “stand wmevs, showimg the perecntnes of the abservanion Gme this behaydor gitens was
recorded Temp mreragy: Averge daily eoperanmre, STAND: Corve depicting Kilagumi's dily
behavior congrming “stand .
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