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UMmmtwe dMling «t«ii «lw pMdMt s(»lAier, Qeogtya

^igP'^'^tt* (^M»}« is vUUvml^ MWTM •ad ia eonseriMd

is of intCMSt ttlttfc ftVfetMT SnligMSOMBt IW CHlMd in

•thflr iftwui «r invMtiipitiQiu

ze is tus pi*M«nt UnOmmf of aunavous sovkovs ts tsam

%• tUs fisld ^ 9mtP9tHmtUn in «eiTsIftti<m witb sBdDsrias

sativifcles. T!»Ss fisia is bsing t&oroutihly intwittgstsd

wing awBMwens snitisls* tat mAtl t^ irswmt vsary lit«l«

fmm bmm tmmA m^ tfbOfBt «m 90mm gmumt. Vhmn msm

iMTisus vsjrs of emersfixm out sn inwnti^tiSB sf tliia

nstav* fe«* tiM sMst fWiAtts wmmm is to oss histois^issi

stndiss ss tte issin tasis sT pfossaws ftnsimsn tliis ovsp*

sonw tte tfiffioQl^ of iHnsiitntt «lio sniiMls olivo ia tbm

Uiwmtmj. ®iis pUmi of linwistl^piUiiit is I^Uosotf In ordsr

to stn^ ths vwi>iot» ptwisss of ths roppodooti^fo «y«is «f

«te PMfeMt «»8bnp sad to sUsmjiI «o oopvolsts satfaavias

f^wotions 9t Ite gwam, sdrsnsis, tHysM* Migrroid. «i«srior

iqr90|l«r«U snd pia^a with «its syais«

fba aB|ovt«7 of rotesto «!«• iMH^^asstyas with m twrsstliMl



IIMIK nuwfw , MlM^«r ilAsa) tmf tDftt «w poelBiit

SSSSSSSSSiSBB^

tmm iB «la» •iipftns* Va^fMk (lOSl) fina* tttat the ^tm^&ktm

mmm <tf «» PMlMt «avl^» CtcBam lg»vie#gg far^yjfgff,

^•gtM in ^ifMMHrr «r MfeiMPy «n^ l&ntm tmtil July villi otily

mm litt«r, «!ii« «ii»» •^dM»s «»* mpbmm of ti» oibm

WWtow ittt\«r «»«• «9Miw «f tii« emm

imm^timA. im of '^^ mOOSL mSSSmt SSSSSS^

«M«raiii6 to «si^ «x»»>. W iftciww ia?«^»i^^,^ BXMKmm

to aovB (iteiK to«« too litW* • 9««pf i*iil« to* toiv«»

1^ toQT «^ ton^MPlaon to ifttoar aitoiMl i living

1% irilfll^ to stotod tanit «to tiltowoto<i ooto*

Htgtftto, « iatotttitow* to«aii to tonw ofOy oo* llttor •

99W wink ftoM gtototod ftott/ liTil 18 tmtll to» fdddl* <^

Smm (SHdlltoB. 1951 )• \

fariotti v«»io6» of tto noiMmptotoa f«iwto

ftogntogH »r ttMWbiAl (IMil* «ilb aoaitotoiMac

i«B(M«tr«a} (»^ period of root to «^ too eMtoottvo orgHio

ovo ^EVttooceAt oaS tlie tstoovo to afmrnl miA ooopofotively

9110 OBlanl iHani no tflotooition to ooi* out o

iMte« Iho firot p«Pt of tho t»raod3|ias OMtoa (pvoMtooo) io

^WM«to(riso« by ibmAnMI tftonoM Sa jWo diiitootfoo orflono.



plM* 1» the pMPlad af osstvm* If thi» !• miMaMftd

U * pwrlod ©f sMtfttlea folIOMd ^ M»tti, l«at«%««ii tntf

oMliV nitb ttml v«tam to attmiX* If ooitM ^atm aat

t«M vlKitos m Umt luuiniiftit «Immi is a •fxirt period

CaHOMitnv) dwftBt vnieli setlviijr fliNKSiMaiy mteides Mi

teaonMU

tfp9 ef niiiMmlioiw voteBt ia the thirtMtt

iliM« ywd Hpteirel CCitelim tel^i—liMrt«a)« siniiM

«|gi «M 9mP7 of lldto oviifrel tqr XM90 (1919) ribflv a»t

ootfUtioB ooooro oaly earn « yoo*. Tttm «•« Awiag *«t

io dopoodiBft «tt tiho fltlmltsB of ooituo*

ftnag the poljoootfooo or dioootgom wiU fo4mt ea

vovH IMS tmm iioenily dene io the iFoy o^ilrrel*

ily end Forleoo (i»20) owtod ooft the oootrvo Ofolo eC

ttio foiMie flV^f 09|iitsvift tSllfiBi^ ^1

MlaKle ohtoiaed fvoii Mtfoot to mm alMo of JeawMOT ««Mi

fOiljiOterlfol or oaoootroo oaoopt five etili loototing in

intiwi Paroite o«iirvole oeMoonly fevood io epoias end any

do eo offUa la oumeef• SoHe of the fIret year ooee treed

ttt opotBC end othovo aot ontil wnammtm Umpo io as leviod

of oootroo iaaedUtoiy aft^ parturition or dviag loetation*

AllenMm UtSS) fouad aelo crof o^ptSrooie Csefe—

OMPOtlmiieie ) with fully foaetional tootoo mpiin#ioni the



ymtat vith no Mgiiar pmM^d of qiil»i<i>»< Sm alao

IttMt it is 9tmmVtiim Vlm% t«<tiFtawl« do zwt reaadln e<

«wl7 la I iftiftiMifeiiy Mftlvltsr*

is fii»ftn> |tew« of v^pvoa&otiir* stMOMMm is thm

TCSftMitiaa «r ffciwptim.qf t1» pnl^ ijumiif'— te faeili-

tal» lilrth of Toong* ^U«ar (lS0i) found tmm ot—fiwifctctt

of tt WiBiiBMidl pvtflwt gijtiiit tfttHag • foor yefler iatwval

lAsi liMB fiMMlMi «f« Alnmit s f««r old th» pubio booM

stapt \mtBCfirtid fSrat te Umi ayi^lvoid rogloci fehm

loMvftll? ttlMwt to the oMopotor fOaranoB* Ateonytien io

•Mwolfttod vi^ tHi^mlto}. ootivitioo of tbo voprodaotivo

KlOi jpmoJtiiH pNifBiaiif oad io^ i38i»U.j wnpilt^ b^Oro

OOpwIOwiOlliit

popitOBMl injootiooo ef tftrtooiifd ofori«B wrtotonoe*

U^t&f mmm (ifMBO) mmmi 1*i«t mte"—to of ooo oef»wo

iBtOO BUd VOlAJIOtlQII Of tbm pOlVle Xi9MMBtO«

llio oynntyoioi itfMMBt io • «rido iMnd in ttio giilnooi

plC ohOB yooi^ oro borcu It roturao to Vb» ziornMa position

tfut mmm 0Ot« flm ss in the virgin (BJsiwMNittott, i^l).

A stispsstsristie of s crest cMngr oild rodsuts i0tmVbm

tuoy bo iMMmitiBiii ov pslysstgoiis is s prolsatsd viaKsv

SBMStrcus psvfodU fomsB Sttd BvsflboU (10S7) sttriboks

ttal« 9PSl«|Md vtetsr sussstoms of siiid roasBts to s dtad»»



ithea food mi^ay voOm mmiHttom of fHpwi fiiap» vhicfti

tnopMiMi ^ fdod*

9P«ta«iOB of x^^BloIogioiii tmmtlan with ISmi vMoKi tluit

»«t wwlLW In l^mt pmrtlmilmf field inttlTid* it us «i

•MMttoi fMtttPo. Eaitoi«»i»*l otutfios of th» wim^^mttm

trmt9 9t %»lili «il« i»a uiynratwjr rodtiHMi aid in ywrttng

tho minBNi of oyelie chmgoo taking pXaoo* Basmussen

lliif) tmmA ttwft tiM tootio of «ho ooodrtmok (Sgss^

tw^l <wiw§BM • Mrfeod oBBRMil oHooffi in oiao* pooitioA

«bA liiotolo8ioo3L •tfwtnro* Z» opriag daring i«tti«g Hio

iaHMWiitial oiaio immnoo av««^^ ia «tio ano to Uw m*

wilolliwi of tt90i<li in tHo Oftop&oOK* fharo is also ap*

fapiwtly aa iaaroaaa in oolia* In JUiy and amgni^ tbm^ do»

iraoaa in aiao oflain* In 1928 lia tWoA m mtoplmd 00001^1

pario^Mltgr in tHo intoratitial o^ilt tf iHa tmmef ^ ^^

wmtttmak oonoiatiae of a npHiiH onliillMBt daring wii^ar

roU'Oooo Vf a 090 ro^yKi n^par^mi^iv wrai^ asmwaKaamu*

Mlgar AllaB (1082) atatoa that in tlio tmmm Idatologi*

oal otMBita in tlio utamo oooaiat of p^odia giiiatu, do*

ganaratJtai and langoojrtooio of tlia oi^tMlioI oella* Tbm

OlMMiaao ooiaoida with thooo Sa tlio vogiaa* tbmrm is



mviamam Ctet ovulAtlon otomm only At tiw tin* of •^!«dt»*

mnmm fer tMb CSMi} v«vwa tivM t:rp»s of annaiaii

jwsfj fts ypgw lilted 1^ tlM (pitiiwiftwptBi raft mmS MMtKlt>« Xn

IflMi gwliMia«|itg tfortaig <t»trat %^9sem 99^%mtUm ao«t folli-

«X— ^Jwyt vMPf snOS wmmi 4i8»Mv«fe9« Sb tiMi rat aval**

•§•» &i nM pya—

a

td Igr •>ra<i> of f)»US«ira aotf to ttM

filiiWIt WMHfo i* ao fttvraStt «n ««•••• aiwwiiairai vfttXation

a«t <BiBr b«foap« ratarattan* Zf wnwrtattmi doMi rat

atpraSft of i«ap«» roii£«]ira ttfcra i^«ra« 8wll fo2<»

ttelra in7 «!•• t»taara Mr*ti««

Oonwr (XM3I) ««*m HmH ttk* onrat of arattra is pre-

yrafjim fsoiliolMi*

fte v«2*^ra of rartftin «f dM rartBBPfra or tfratlMNi

tiitmmmm %* |[|k^ MMMlftMMVk SIMilA feflHtaflB ifeMA anioiiiMV iniM

fBptant ralfttioo of IdlstelQg&Ma stenvtHMi !• iil^wioXoglraX

Owpti^av Mtt afttwpimi (lOail ««raa l»i«t tho

yttttttavy of tb* fMMla alliisw rat trndm^eaii • deftait*

Slmill^. flM vtqrtSn i« e<»rv»:ut«a irltli tUrn flMM« ^ ••>



Xa turn maUvMrana ^^U prtfmn&r *>

•

ttMm^tVIM en llMI UklpA Vttd f'lMUPttl dSjni ^ToXXflNRBS MfNlMl*

tlfiOv iBOttt «bPOT#i • nHH»ll liypwato wad ths •jp<WMHi if

«a MMiatfi^n Mil typ* fdMOPMtwrUa^ fegr ft oloar alraoftt

tomajWMWw eyt^Uav «bA « •—atrig 1ta«t«Hl«r malevs

|liitrSwi« IMI).

IHiMimn I19W) «»t«nidi>»tf Ute r«UUiM aoribw i»f

aLfflBrmt tyiMM of e^l* la «w »»Ma atelt m1« taHB

«B««rUr pituitMpy*

ClawiWH^itfb— m 9f to m p0t MA*» «iWMOt 87 por MRt*

AsiABphUa • 23 to 48 pa» ««&«• «Ptli«0» ai par MBt*

wUffitU • 5 to 87 per <9»nt, a««ni|pi 18 par 0m%»

t4l«tP tltStl 1» Mte II aif»MN«H«»*4 •OQBt Of 10,000

m aflbODO Mils f»OB 100 to asu idaroMopio n«ld» talEM

Tstoiwtioelly from Hmnm tftfr^swit ragioaa w^Mag 100 atip*

yaaiiny aaniMl glaads*

«MMMiMlNM <* 34 to it 9ir MBt. «lpwagi 80 par eent*

OMffiaiflot of Tttrlftt&on U 15.

Ati^Mvhilo* « 85 to 80 9or oent» ««imi^i 8T pwp ooD^

0»«fft«l«Bt Of vttrtatien is SI*

iMegfcil— • 8 to flV pap ««iit«^ aEMTC100 11 par o«Bt*

OMffisiM* of vnrlation la 34.

SttH mai mnm (1«3»> tealat «b9M•Saaiito OB tbo fMt

Hm* tmiiWliiKito tfMii«i WNraM both in t2ie interatitia
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tissua of the owwpf csd la tlui aAPMMl UMPttw Sa MVtalB

mOmAm 0miag iwtg^nty d*t«niSa*d tn* ^TMt of fwn^l

cT taw matmoA gfante «i ttts mpwry in r«bbits* A mAmt^

«r MVlBtd orariaa «d«r|0MMBiift wm olMi«yTOc1 in 76 per eant

«r vidftftta whioh sanrlVBiA double wffwwwl—twy tfm» JO

«I9»« fiiie uliimiiMit eonsistad eaMR»«ll7 of Hfpertoosftir

of tbo lafPtttttol o«U« tttiidh la a ooi^wwiMitonr wwwfclea.

211 •BOtbMP p«p«r tho atzthore foisid ao effset on thtt eolU oT

Itffdlg in the tectee*

«lw interstltlia oalls of the ovcry end teeUe ere

ewpMtud of lM«r^ eadoevlMi Itoetlon* Shav (1906) ete«ee

tlHi* jBieietitlal eelXe ere femd i» Che tMM» ewry fres

Dnoi tlM Khete totwii eelle af the follielee* The fteaetien

ie ObMHP*.

IBfa»n 4SI> fSXtSRlA

Oenevel TeeSstSe

flte petieet seftoHNi «•< in Chie Bta«|r «*• ^^^oiB ftmi

Ml«r 0«Bt7» iMMwe. iB the vieiaiir af Meiftetten, end were

rf fcha aMalMHW !«'«*"• C«aey)> itoet of ttoe enlaele

«ire telwk in eteei tr^e and Impou^M in bgr tnutpere «l

felrly regular inteomae etnee »W»wBry» lOae. Sooe we**

OMiA aaA Urn «M«rtftF ^f «>>»•> ^^^^ >>^ aoffered eoM



of injTSt7 Igy thtt tmiMi* An ftttwairtK «•• aate t» imip

•on* «r tlMMe olim In th» ItborAt&rf but it fall«4 prinei-

Pftlly b«««iHM of the injtspios ttw^r ^<t rvoftivod* SMb

MiS«tl VMI zanftMHPOd wek! full d*t« oosKseming it «w« re-

eorde^* All tlso «»isailii «wre voigfeMMI and t^te liv« aatotls

««ir« killed wi^ ethtr or hj strikiiakg wwi tlw l&mmmim

V9rtt^mm vith a stiek* flui tesfi^ds in tho aailo* wmem

WMamm%& in sUliavtsra (l«ngth« vtdth said t^ieknoss) mhI

tiMi ov«riM and width of «lte ttt^riao horn war* aiaawwd in

Kte fit«»l«ft« fbo avfHui VHMd in this stndif varo tlwB

«i!»lo«tod and proparod for h^atolegioal axaalnation*

ISM loag^ vidtli aaad tMoknoaa of tho ri^t gaaatf

wmm Wltipliod to^atlMMf in tooth xtale and faeiale ttoa gftvtns

yottghl^r ttMi •owpagativo vol^aata for tho different anlzsls*

SSnte the awaaiirreiwi'ili of tlw t«o ooaade 9f mt CBtml w«
alraeat identieal tSte iwlnae of t9ie left «a« not eos^puted*

A sp^^ iVis* 1} «ae ^lon sirepared frea theee velvne

WMmveneate vhi^ aheved the inereaee and deeraaae in the

siae of t?ie sonada thro«i^»iont the jmiir*

¥^l date eere reeenled ro«; ell aalaals in regerd te

the aiipeerawee of the external genitalia* Xn the aalee if

the teat«i ware deaoended in a aerotcra they were ealled

'^Mretal*', e»tereiee thay were ealXed "Wn-eerotal". m
the feaale the vagina «ae regarded aa either *epen" or
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m

*elo«ed** Hi* y^lvie giydll« was f»lt vitSi tb» finger* to

iilewiiwi viMtlwr tbe boiuw of vim pi^S« «fnplnni« hod hma

rwtai^amA or not* Tho oondition of tbooo boaoo dofeoamtaoA

tiM iloflroi of mturltgr of tiio foailo •• tbogr «ro oonplo»oly

•iMorbod Iqr tao tlsB of .full ooxool oMturll^' and nevor srov

%«ili* flio doyoo of Mttm^itar of tlbm voloo oouXd ozay Im

vanity duoiiglnod by tho oiso oad voigbt of tho oniiMls.

fho l«p0or onto i^prooobiiME o wol|^t of two hwnapod smmo «r

Miro wore oonoldK'^ fnlly iMtizro toooim tlio aaiorlty of

t^ oowiol.ly oetlvo nolot onaiclnod Ami aoa^toX voinlhod ot

tooot Cliit floilu

siotoiogioia foofito

f^Fon onliMlo f*oo^vBil allw and ftpon oono olii^ botf

nary foontly dlod owo ooloofeod tarn mprodootivo orgMMi

ttfii irorious ondoorSao orgoiits* tlio floaoAi* oinooowj y««

9t<o4ootliro QOPtBBO (ohieh in tbo nolo ooooiot of Ooopor*o

OBd ppootofeo gUmii oad in tho foowlo of tttonts end vo^ino),

9^tmml gl«ndo« taqrano* l^horroid* piaeol and otttorlor

Iqrpflitayoto imto tirieon oot nad ^o ^OmUm ofigoa or •

otivo portion rmm fixod in Boiiin*8 fXtiid for abooft tsolvo

boovo* tn tho oaoo ^ t»» tootoo tHo fioatn'o fltzid warn

vm»9lijf lODdifiad hy wnwing mA hj adding a for uroa

oryotalfl* Aftor fixation t^e tiooaoo «oro laftoddid in

J



u
PMTttfna •ttd «t ie aiam Sa ttitotemMwi vith ths olcrotoae.

ftHKtin find cosia blu.l«h ftdec^Nling feo EooraiMnMr** aiMiotf

VMtf Air «««laiag aU Ussim. Uatsally one •lias wtm

of each orgsn tmt a f«v ««leot«d (yvarlMi ««re ttmtioo&et

dvoM aMstowBMiln of tha ypginaaatiis nrpiiui In sdl*

llsB*tes« timiwidid by hiatological studioa mm prtftriouily

•xplfttaad r«vo«2 m yearly it/ell« oiiaiiifUBttim irlth eiiaraotar*

istio oihaagM. IImm itoMrfaittttM mm ttom faet &i«t v«xy

wmm^ Sfi^amm «>*• f^mna ozOy In opring mnA mmrlj mimmr give

fairly ooaelwlwa mwiOmam tbAt thlm apaoioi iiaa a ummmmm

troua (anoaatracia) OTele.

Ovttx*l,tfa

A graph (Fig« I) laada of tha ralatlve Tolxaaa iiaaitufa

aaata of the ovapioo of adult: feaaalaa mum that nnlrrflniwiit

of thaae orgaaa bagina in enriy ISmmlbmtt raaahoa a aaxtani

la fabruary and Sareei aad tiSB atMMdil^ daaUaaa i«tU late

lay and aarXy Jtme. Pros tlila tl;aa tsitU tTgn wflDmi agata

•Hay veeaia fairly eoaataat 1» aisa« Oiatologleal

«« eloaaly aonwlatad with the mataw etei^ea*
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Tim tTpieal evary la tli* FWtlOB wm^tion (Fig, S)

is «lMgnMt«p£s»tf ^ acmv^e eondition of the interstttltl

lUBd Btmmtkl tUmmt th« imSlvldual ee3LX« appear nimxakma

«Bd «h» sBOlel quite aKa^i^** TbrM «» fB«r Xa^ars vt

•e«ai noiipaiQl ealla ax^* in ttia eotav ««r«ax «hUe la tha

aeativ ^ tto awary tSiara are a mnlMr of aimll fiolliclos

in criawi 4t«raaa of atraaia and one or nam aaall liaaltlir

follloXes* TjtMt— htmlt^ fblliolea finally baoaaw atratia

lMRf»pa raaaniTig maf groat aisa* As tha vavraduativa aaaaen

advaneas baglnalng in lata Ootolaar aafi Itovaalber tliara ia m

gptOmX laopaaaa in tha noidar «cid aia* aT tba iafearamtial

and atromal oalla« mmt tlia rappotfsativa aaaaaa aa ahown

lor Jffiagwanrialin Piaahaa ita lialght i»t« in Jmamtf tmMl

A^ril the emeries ToautB^ their niTlTin aiaa (91«« 4i, ?ha

aagantnl aalla •anaiat of a aiiig^e irragtOar iayar* 1!ha

•aatar of tha evaary e<»ttaine caalnf a faa aoall or Uurga

atretic folliolea. One or sera follicles to eat^ ovary

haaoM mtuara and gradaal^ appraaaih the outer eOge* mam

tha folliclea raaab their imirlfflBm aiae there ia a pariod of

heat is iddMh t!«3 female reeaivea tha aale hat it haa aai

been datsralaad 'BtiathaBP aopnlatioii is aaaaaaary for ovtOLa*

ttan to oaaxv eer whether it takea piaee after cnmiatliui in

thia apaaiee» Gorm^s^ lutea fanned after ovuiatien

levge hat nesar raaih ansr atrikliig aiaa (Fig* 5)«



atft

i« ft gmAiftI3l7 y^y^vmlon firom !«§• JlpHUt imtlX l«te JiiM

wfym tii«r« 1ft ft oiMii^lAtft return to t£h« r«ft%inis oonditlim*

titicnnsft

Ihft titftvwi ftf Hm virgia fftiaftlft !« ftbout X ecu in

<li«aM4Mr Aaplag th» period fron the lattftr p«rt( of Jtsnc* to

Ifttft Ofttflter #hile «hftt of tbe fienaftle Vtmt tiM tma mw or

wmm litterft 1» about S msm in «&«»it«r (Pig* 6)» A

t%(m of tine ute3<i» «t tbim eta^ ftlieini ft rather

fttnn^ldlft er imfttivft eeaftitioo* fUe Iwun i« refiSMir nar*

wm ftBtf SsMigiaftrly eUnffits imile tib» lining is asAi «i^

of loe ftelmwy ftpt^ietSim with no iiaxliefttioa of ixidiviiual

gUadft m celAet asll&a Shailov utftrSae i^&nde are ia^

foXdftd at iutftftftlft and thmm %» 00 totflmitSai of sem'etioB

into tlift liaam* llba ntoaoftft is foa?y eoapftft% wilii no HKrtto^

iRMftslftvitr or bXooa mMMMM« tue wewiftrtft and mBBbmmtmm

priiftwt « fto—Hail. fttaiXar «i»pe«r«aoo* Ali etdla ft!>pMp

MiMMHP «t|^Xeftft4 ftad atannlMB*

Aft febft vtppftdBfttivft —ftftan ftdiftnooft froa late Oeteber

imtil it reft^ieft its hel^t in immmaef to iw^l • tameimd

ti9PiVif<09t)7 tftlMW plftfto in ftll pBftft of the mbmnm <rfg« 7),

flw 3»MB bftftOHM HMPO opftB vitii ft UnOmtw to be rovnflM

raftUMP than ^UmgRte or alit-lilc»« The liaSag ie
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er mimma lajors of hi^ •oluannr ei>ith«litBs tatmnpmf—d

vitli |{8bl«t 0BlX and t&ivi» i« « gfPtA deal of •aeration*

Th« «tt«riiio siABda l»—awi d»«9«r and mom of ttiMi tewi^itd*

flw blood tup^y ef th« wrtwHitiuiiu ftad amflOSA iAmwb • nviNi

IttorttAM vith nmsMFoni U.«od spiiAe** If fartillMift&QB

%taam i>lttM tb«M ^Mfiwgii fcciow ««wci neaw oMMMd* m^pmI*

ally ia the fHUgion «l»re tha oveni tta^anaa atftMiiad wad tit*

«««nM iaanaA** in aisa as tha iNdbvsfoa davio34^p*

Aftar «iM hai^t of tha i^^proanetiva aaaaan timrm Is a

jliaaiial daalina in aisa froa ipvt} «*il late June idsaa i/bm

n%mrvm raUnma to tiia raatSag aoadltion*

W«lMI

Ihi fagtna iAmb «(paa raaaiifcliafi «ilte eloaaly that of

in* 90BBmn ahita rat. Zt raraaina oanpletelf oloaad divtag

Urn 9«ri0d ftpoai April to ^mrnxj, with eoaaidgvafala Tari**

tloa aimng iadtvtdnala^ and rasmSna apaa or partly ao tha

raat of tlia yaar* Savaral i^nm vaglnaa war« found to Xm

ali^tly pluQgad vith a vhitlah mun but a^tfaar ttiia ^«ig

aa»'Pad ttaa ijurpoaa of pvawmtlaa furtiiar aoiMilatiafi lam mm

%mm dirtaniAaad,

cannrfi xa x%ewh»- uxxxorvsioo us yiimp axse o* cno vagxiia

tt»a«ith0Bi Itw ymt but laamad •teangaa taka plaaa in tlia i|
aiaa and atuqpa ot tba luams and in tba appaaranoa of tha 1

m
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IlxUxkg ApitlMltuz!!* Studies of SMitions of ttw

Vtmt ft tTPloftl o««trou$ e^^e mmxp9» Dtirifig tSMi toetttlw

9«riod frcH» !•«• jtaii* «• 0»f«<biir th» l«Mii i« iMOProv*

pvtly closed and th» llsiiig is eisipossfl of s thin Itqrsr

of flat opitbollfil eslls* As <tis v^^Mteetlnv sssson sd*

vwases* Hsgltiing in t^te isfetor psrt of OsMbsr* ISbm spi"

thsiisi l«9«r 0i«tfiaill7 I>s«0imw thi<^ sad oells siMi

siottglisd off in t!!a« Isomh CPig« 2)* gpentaslly tSis spt*

^isXiai sells next to ths Imioa loss tlisdF zsuoloi sad ^m»

sons sotnlfied« This stsfs mman sorastins in ths psvifid

fPSB JiBDsrr fsttil A|»ril «id msrlss tlis bsi|tltt of ths rs«

isssstt «lisn svidsnos fvws ssrlc dons sn ellMr

indiostss tSist bpssding tsldM pliies« Ite sufesffusl

vsgiBsl spsoii^ is Isvgs snd swollsn* Ttm sornifisd 4^^

tfi^isl stags only lasts m mm^ Shils snd ttisa ttMrs is sa

iirvssiaB of leueosytss Mid s finsl i^stara to tbs fli^ spi*

tbOlisl oondition «hieh In a wwwsstpoas mOmA mtmUm ttm

OlOSS Ot tl3S 1t9SHF9e»ti%t9m SSSS0A«

masAL Gwm m « iiiui

ttrsss ossmtpsasats and obssrvations of tlis nsls rspro*

dosiSvs ssrstSM sImv ssrlisd siisness «sldU« p3ts0s tttrou^KKit

tUs fm»m Tbs tsstss and aosossory sstpms lasvssss fSrosi a

SMll sise to relatival^ enoamous propcs*tisiis sad ths

Vf



^

aww frora « position In tli* 9Mmmm into an exterml
1

A 0i«fii (Tig. 1} mA» Of thft fOlWM IllllWil or

tiM vS|^ feMtlii onovs «tyift «li» BKlo vmpr^&mtlv tty^«

ftloooly MrreUtM that of t£ie feeuao* Ybo teotoo liogla

«Rl«ViSag In Iftto HrwrtHboi i aao voaim tuoiv MoSani Sa mm
9mUA ftwa JoaoMrr wttt mmlti^ «lth wrlDOd voplotloa

onoQg tattiritfoalo^ ma rottavn «o tho mmll vooUi^ mu$lm
tlon la Ooir oad Mpty juao, Appojontly tb« t«ito« aoMMsA
late^w lOipomUi im^oggod oomMw only tm a i^ort

Pw4«« «• foo oBlmOo osuataoA «ovo oerotal, Spwaatoeoo,

f0 ovo fiMBd la tSio tut»l«o f^ion loworiNv tntil owto

Klwooo^Mo onmiaoftSflM «vii« fte rootli« poriod

!*•• Jfiom to ttniiutjoi ^mw omOI titeiloo ^ owTlag jtiumHoi

•tffe Wm 2Mlao oloood op aoariy oo (Fig. 8). Jn iho ouftor*

Boot portion of tho tebuXo tbor© la a oingle layor of opam*
•i^iOQSa aaa ooat ttaoi^ aro toe op laopo m^NMP mifflra

logrwo of prlaurr ^^MPoatooytoa »ltii anwwHat «a«igato

snolol, fbooo oolla aro ali^iUy Usf^fm ttaa Um apaim
tt»»l«# Thoro l8 rolatlvol7 littlo oolooia taklag plaao
la thoao layopo. Vooarar tim oootop of ttio tubuXo ape a n
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TiriULa X. apMnMitescMt In Tttbal«»,

noRftMir
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STMft TWrthw of lrpo^a«rl7 »rrong©d eells «OEii Iftvge and

•om KMil and «b» snjorlty Are in mms •tags of fasiosls.

VIM •mller oms wro wts^tSbHf •yamttid* litille th« Xa»8«p

MP* mpwmBteeytmm^ TtiB v«^ <«at«ir €>f Um tiOmle !• md»
«p of eolloidftl 8t:b8t:an?«e -with so*» tbcizoIob «na o f<wr oello

that appear to bo dosmarotlAg* As tdie ref^erodexotivo ooooon

opppOM^Hos in lovoribor the tooths bo^in milavgiias and nwtas
down toward tho aerottra* Tho t«it»ile8 bogln «^Iiapgiiig ackd

Mloaia inoroaaos in all typoa of oolla, Tha aparmtoeoola

raaaain aa a alnglo layor and teia tro or tbroe labors of

•paxraiatoe^taa boaaw rodueed to a aizig^Lo layer of lmvg§

prlflsarT- aporaatooytaa in 'varloaa degireca of noioaia* 9ho

oolla aoxt in order aro annllor apeg«atoafUta and thoao

aaaroat tlio ooBtaa:* are aporaatlda wbiob are the analleat

•olio in t!i« ttjbylo, Tliea* ooour in eonaiderablo wjofb^m

a»d ffPOgroaaiTolj inaroaao* Tho eolloldol aubatanoo in tho

IWMn breaka de«m oanetog tho 3.att«p to fx^tn end tho de»

Cenarating oalla alnoat oon^lotolr dloi^»po«p» Tfio ttAmloa

eontiaaa enlarging tmtll tvioo the also of tbooo ia tbm

rooting oondltion. Tbo aporHttlda inereaae in neribara and

t»Mk itacviaao to aone extant aa apamatoaoa atart forning ia

Ute 90ovsft>«!»» The lonoo boaenaa lar^a and oon^jlotely op^
(Fig. 9). Tho final olfmx io tt» deaaant of the teataa

ftato tho aorottn aeaotiaio in tho neriod frora late Jaz»arj
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to April and eotmlAtlcm with tshe f«B»le. After tfeit period

tbe testes greduelly rettim to the resting nearly Inaetive

eondition that btglae in ligr and Juzie*

the -voltnae of ttie testis is about 200 ou* m* tftriag

tbs resting period fm<1 ineremses tt» n volttex^ cf 2900 em. mii*

Froetftte Gletide

The ppostete glands sre aStilted anterior to the bled*

4er» ventral to the inteetiae^ and ettaehed to the enterico*

end ©f ttjs tiretliro* Thoy ere ooapposed of two parte j one*

an irreguler glandular stroeture flattasied dorso*irentrall7

and the otiier, a four-lobed etruettrre situated i»al»al %o

and partly eoverti^ Ibe rest of tbe glands* The latter is

not glandular but is thin sad 9a6«li1eB anil probably «ets as

a plaee of sttannes* Snring the iaaotims seasoxi fro^ Jnae

until Tgeesnrbsr the entire glands wm snail wetA wHwmiimm

(?ig« 10). Bteresoepienl exandnstlon of seotlons of the

gl«ind shoes . that fUm- A»ts are 8imll» their walls thiele and

the oponingp very irregular due t» llie folding of the valle*

there is no indication of s«npetion* As the reprodiaetive

season adwrns— tmm Soiwohsr on« hcsreeer* the glands In*

erease in sise until the p«»iod from Jaawary Ise April iftien

^ley beeooM relatively enorwyas (Fig« ID* The tialls beeene^

thin end the entire glands are filled vith eolloidel oaterial
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of « tliJUik gltte»IIlCiO oodcuilatoQoy. The lolMid aters.^ portioa

is di«t«aruS»d rmtll febe Mtlls ure nearly transpr^rent. *«

the r«prodttetlve eoftsim lisars Its close In the beginning of

AippH Urn ftxanoe jpNulasIly deerease ia aise imtil they

reaoh tiM iaMttw eendlticn of .Ttirw,

The C««9er*e glnr.ds «m e fMir ef pearwehspatf Wflsm

eovered .ritb « toa£^ glistening vmssvUop shentai* Titef are

situated beneath the ptibie afnphTais, one oa •Mh 8i4e <^

the reetTm sod a th3read«lilBe duet leeda fsran eeeh gland te

the urethra, Xntaraelly tSie Owfget^e spends are oade vp

ef greatly eoiled tud^ulee iaterspsteed vith eenaeotive

tiaaiie and lii^ vi%h e^ltanacr aofttnSimB.

ItoPlaag tae la«etlve peried fros ouae to SOYwafter tiM

tubules are aMsU* the epltheliuR le« ooluratiaa* aad the eella

oloaely mperndtA togellier (ng* IS)* t^*?'^ is little er ne

eeeretion in the Insdaa ef the tubules* X]aring the aetive

eeaaeo beglBttii^K la Heeeiriber and reaehiag its hei^t fVoai

JeBuerar te April » the tttlx^les enle9i0e sMi^Bedly* the eoltcaiar

epitl-ielium bsiewes hl|jh end fUm eelIs oire evenly amnaed

rather than being irregolarly ei'ewded <Fig« 13). The

lune&s are veil filled trith colloid «atorial. After April

there is gradual rettim to the inaetive eondition of Juzte*



TBE KisocmziK auscB AT timrEmm: times oi^ Tim iear

liistologicftl exATslnatifm of tim mOnmfUim glands r««

veals that sorae off Vh»t» widwgo typieeX «^elie ehaaoM

elotaly eorrelafeing that of the ropro<So(Otiv« oyelo or

•ilghtljr proasrtlnii; it* Otboro 9ibem little or no fifiiiri0t«

Anterior BysKVl^sis

gfhiilee of the OBterlor hypcqstiyele ehow that t^ie

glsnd le aaae vp elnoet entirely of 6iree t^oos of eelle*

A large eell with pele. elsMMt oolorleee OTtoplesm end •

pAle vesicular meleiMi (rtii'ee«|iiel>e)| a mall irreeular eell

vitH eoeln atalrdng eytoplaen «nd a darlr eoHpaet e«eeatrle

mteleoxa (oo8lnophile>| ana a rather large eell eitSi a blisleh

oyteplaMi and a ooaqpaot neeleui (baeophlle).

Za Um fiseMle dtvlag the iaaetlve aoaciial eeeeon from

Jhmm vntll Oet«b«f there is a rather loeee ni i ai^imH aC

eells* The eteaBBfiiahaa are in ttie nalority. eoslnotihilea

next* and baaaphilea leaet in nussber* A tnhanpt aa taia

piettve begiimine in the latter part of OetOber appeare to

initiate the ratredoatiipe seaeen at that tliae* %e ^troMo-

pHatoa iSeareaee In nuaber end tba taaavliilee and eoalno-

fflillee iiM»*eeee« Itm gland loeee its Xomm appeareiioa maA

qoito oeopBot* fnie oonditioa renalna until Cha

H

I



maA ttMR thflf« 1« ft f«twm to tlw t7pl«ftl ploUa?* of tli*

Ibt period iif psNii^giMHiey flihercm the «pf>«iurftno» in eon*»

«i(3«r«£>l« auMiwrft «f « •millei* trpe of eosinephile witii •

pi^ftsaftnty eelis* The slaod also hfts « ttBdaeooy to reaala

&iQa>e ooMpMit trith « lot« ftnsnnt of ehjponsqpfeobes daring t9iis

pftriod.

fte anteriCM:* l^nPOfAiiFBiB of tiM 8»le undtov^MMl flfeWRflMl

•toillap to VlyesoHi 6»w»VcmA for tho noo-ggftgwat f«niIo tout

t^ gland dooft not rettizm to tlio iaaotitr® appoa»wMHi so

MMsn* 7)ta ottaskflEMi ttowi olosoiy oomraspon^i ^b> fftoso jtn Umi

teatea. in otaap vwpds*

JMMiiaSo

flia ft^toiMtal glanda tmdmpso • oyelie ineroaao in aiso

that aonpolatos with ttw inaraaao in tlia yiydmotiw

orgttui* Thia ia protMbiy in tHa oortax but evidanoa fyoa

data aMKMOlataid ia n^ oonoiuaiva* itaoMwr indieetion of

etwoa^ In aotlvit? ia the ooeiavaaee of gient oella (Fig«14)»

Thaae ealla ara eliuniatarisad toy anonaaiia aiso and round

»Miei with dtapic xMitmrial eii»j9s>«4 in the viddla giving S|
Vtmm a "bull'a eya" aooaanmao* Tiui eeila elR^at entirely 1



laai^pwur divias ^'iMt of tiM ^wkp Hut Utarmam narteAf

eeHns ta» •pwwMwto of tlM n«roiSta«ttv» mmmi* twginiSiis ta

0»ti4Mr« A* mm 7»pp#aiMtSvt mmou v««iltMi its imigti^ tn

j«n»siT to April mmy Oftta <looroM» obA pmwtloolXy «!••

Th» tfOBWiaidwMi foriotiOB tofowA tfm osm of ttio ofii*

nolo o«wtTio<i «ad ttho 4ifflo«lt7 of <lotowrtnlnc ttiio foetov

MMto it inivootleal to flaa cns^bii^ tfofSaito oeaooni^

•ooomftl oitmpHi in f^to gland*

VlkyvoM

fHo thjpveid gUma mtem^A m 9^^U tfiM^oo In oppoor*

•MO* ^Rwro ooo • eMrtwa variation in tha oiao* shaiw and

tHHfcar of follloloo et all ooommm of tlio ym»m Smm gUmm
mmmA UaffgB and onall ovanly atotritetod follioloo iroll

fillod vitli oolloid vhilo otiiaro liad only a faw oeottorod

•iBwafcm follioloa* flw tMiJoritr traro intoraodlato bofemoxi

tlMOo too oxtromo* ftm a^a faecor ia a^aia iapOPtant ia

«^ oaao of thio ^aad ao ia «to Vb^mm ««t Vb$m ooald aot

te dMovMiaod ta ipinala tafean in ttw fiold.
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in* pim»X •hovs variation in aim estd aamuit etf pt^
raent which la acatterad in tha gland or taora aaa»aBlaratad

taaaitf tlia davaal portion* Soma gUnda mr9 90wmm% and

•tlMva appaar ^aogr* Tliaaa varlatlona ara apparanti^ du»

ta aga liaaanaa thar ara not esrelio and hava no dafinita

rtiorthB* 9ha oalla praaant t!ia aana piatinw tha yaar arouad*

«ia gland la na4a m» af rather pala aolla with a round or

aitfl^ly eblang anelaua and dark flhronatls mtarial olnnpad

in tba niddia. Tjrplaal aatuaatiaa tlasaa mjIIb are inter-

•paraad at intarvels throoglbaut*

HXacu&sioil

Xa a atu^ of tha rapvodoativa ayaia of a wild —wfml
any faetora ariao ahlah would not db ao in tlw aaaa of

Araiitiaatad imaiala vodar ooofcrolled laboratory aonditiaaa*

Sow of thaaa faotera aan ba ev«pooa» with aaaa wniie »thar«

ara axtr«aaly diffianlt or praotiaally lispoaaibla to owor-

<wi». Oaa of »ia «ii©f dlffiouitiaa aooamtarad oeotarod

a»aiM!i« koaping tta aaimla oaT?tlv© la tha laboratory* Ttdm

wm of aooroa ofovmia by Idliing tha miImI aa aoon aa ra»

aaivad but at tha aasia tiaa thia proaadura allisinafeod am^
intareating phaaaa that would bawa baaa of ««!«• to the

a
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wliieh laflviMMM tlw sppoaruaM of manor of te» doetl***

fmaia out r«g«>(!Sag «i« funotioiM of |»m» «!«>€•• Bqv«v«p»

^0 ontoplw b(7poptqr»l« md •4miii:t gloado whiirti bai* Inmhi

pi»o»oa by miB^ro of mw^emn to l>©«p Vbm mot tiiportwit »•
l«Ui» to mam ««ro net inntioiM«d by thia age faetcar to any

Tb» ote^gr en tho F«in«te«tiipe cycle of cIm 9oek»t

tmfimr brou^t oat aovoml «ila^ of outstanding laterost*

Oao of thoos TOO tho feet that spovaoAoMM mw twma In
tho t«biileo fnm IHfoitiboi' to 3wa> but tlv aninalo ««9»

oorotol ottly flop a wmf mmt iSMiriod wit^n thia timo. Thio

oooa» to be aosevbat ocmtarovy «» Uoero*a theory (1924) that

«» body hmt ivoTOBto foraation of openaatoMo aaA thoro*

fwo tho ftootoo flovo dotm into • oorotal aao wher« thia

body boat will h«oo littlo inflmnoo*

Asiothnr intoroatins faot ia that tho ontorior liypopl«w

oto bogina to funotlon bofora tho Ponovdoetivo orgaoo in
o»dor to inltlata tholr actltrtty aad alien thoao organo botfin

to laoroaoo tboro ia a immmm in bgmplvoool aotlvity.

fho ffPobXon ao a whole bs^otaght cut clearly ttie Iv^wt^
eaeo of hietology aa a meoe of attoqpUag to interpret

pliyeiologieal fwactioa. (»iangao in otroBture are traluaiDle
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ladiMtorfi 4^ ^aaoMi in ftmotion*

fM» 9toi0f wm not an sttfli^ to «tu^ any pwptieular

ffpfHk In detail bat it wm rather a mrvay of tl» «srttla ••

a lAmlm drying to inwsval aonia of tlia eoiq»liMtis«d relations

tiMit ariae tettatp Wm aax oi^Baaa m^ mmVUm» gimaSm aoitt

cMrtapoan txta oax cKPfpans ti)fl99MijliNMi#

suNunr ABC ooi^OLusxi^ia

Foek&t 09|iliara turvo bean Ivoni^t in at fairly r^nlar

Stttarvaia aiaaa ValNraary* I93S» in ordar to mk» atudiaa

WB txm roprodtteti^ oyola*

Oroaa aaaawotota of tlia gMiada aaoowpaattad hf bla*

tologioal studio rmvmBU m ymrlj «3^1iG salarsaaaBt vitti

ahawwtoipiatie tfianeaa tiaginning in Hufaiftwf', rottfi^tng'ita

IwftH^t fveai Jaiia.ry to HoflX and votamias to a normal

iwating ooDditioii i^^n in j^hw* eoitoagondtuft •tuango*

tarn viaao in ttia ntorua* iragism, proatato glanda matt

Oa»pat»a glanda*

Ittdw— £km «ba«« atudiaa «ho» taiat tha poaAeat s^^lMV

tMM « waneaatrona (aaomiti*oiia } ey^L««
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