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l have peat pt ..... Ja es-····· mr cleep Nlto ol patlhd• 

to &hl'l Y. aa.JaaoJa1aa, Slathtlc&&D•eum•A .. oaate ~tolfa laatltate 

ol Ap&ou!&Qal Be.anh Slatlltlca. New Da1b1, Colt nueiUD.S the poblem, 
I 
' hie •1aab~ pldlac•, bea llat«Nit lilacS· cc:aat.aat •coaAgea:ued dlu1q 

the cQine ola'HIU&&Uaa aad ot ~e,aattca o1 au. th..,_., 

I am allohlPtv •••ad to Dlo. D. Slap, Ill~~' Jutltate 
I 

I 

of Aplctattar&l aea.anh Statlltlet, la4&Nl Cot~U&l ot.Ap~l .a..-td! 
' I I 

to~r pt09ldl1ag me WUb adequate teeeanh jac~Utiea tor 11»1 'll7o~tk. I 

t..alttr, 1 tate oppOftultrtolllaak SU& ~em KamaJ~> to~rhauc 
I 

I 

( a. c. CBA WLA ) 
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LL· Clutu Bqm11811 .. mple "'"' ~ tft WU84.to 

eatlri:l'te e. eJ&a-. meaeaee olcha•cten af • ~crl. fte 
I 

•'lemfttt crast&b«lPJ • llmP1e l:ran e. popa1&Utm oa Wb1ch the i1lf~ 
"' 

Lt eollttld. ue -~4 ltF prot.llllltp ampUa1 ~ .. Some• 

Umot .~. SU. atftlltlcallGt•• at.o t.ms 111• 1111o1e e. eamp1e 
I '' ...... ne .au 1a a. ... .,"mar" ••tc~t~•.,.. eqlll1 o ....... - ... ,, 

I 

Pl'eii'A!W.U. l)aplaflq apG8 ... ~ .. .,-'11.uv ..,.,, • .,.. 
nlkl-. ......... m6 ...... IUMtol.mp1'8M~ ~of 
the eet~,uatoto. Ja maay ,.. • ., lt.e eamp\e .U. ~ bo app~ .. 

cat, .... a tnd&· II&P "mpllta ..-,..,I 
I I 

AUG&e• te•••••• Jlll•np; a~e 6at O&e e11meldt Ill the 

popalltlra.,. a.m .. t,.. a. 1tmp1Je1 W&lW. a.., ... ~ ~omt ILt•U.• 

&llle· &an ,., paacn., .,.. .. da to opll&tleu.l ow t6el' etal1'et&tlca 

eMIR'•.,..,.... ..,.,. .. oHetpftNn•ck&Ml.._.o'•-totat 

,.,.JatJtalul tnm •lr a I"IP oleJ.mnte pit toatebr. tradtw Ad& 

..... ._,, tb BlatltacSIII ... ao cbctca w to ueatlb• QltOQpii ol 1 

•~"*'• u eamp!lq wu. fte•,...... ole1em1Ut an tet'Dll4 •• 

o18atua oteJen-.ta 1M tM PRC84ae ol aamp1lq cluten aa-.• of 

elePIIdl&l tumt• U Clutelt •mptlq. 

Cll4ce of PleetiPI o18tua ot •ft!lldtu-..volda».t &a 

maay otthe ........ tlikc..-. ... Ia auv., paecila.. 'l'bete claan 

o.W Mft .._ lnldd WO ,.u ,...,. 11'001* t.111alch b llanw lt 
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oelgh'boalias we .. fo~ eatln•'IJIS podaeUGDID ca .. alho.tl,cutta.ua 

crop ~W he' may cbooae a •t ap ofael~UI Ylltapt Ol' uels,bboulq 

hoaaeho14a ill ca• of ch&actul Wre ml111 podaeUoa tad ega poch1ctlc:a 
I 

••c. 'l'be object of th1a clutei'IAIJ la olwloaaly to ncluet the ~ of 

uwm~ of6e element• andthtt-.•byto .. dace the c:o'* ofthe 

auney. 6o by a4opt1a1 c1~1' csamptaJ dellp we c:aq O'VOI'• ccmlll 
J 

•dmla.&atPtl:,. cflf4Cilltl .. , Jllte.,alt of Ume mllkiDI 9rl'll&ooa aod 

elledl,.. aapenl81GD by taklag ad,l&coat .._nape. 

t. a. O!!!• taPRJas Claate": Bomtt tlm.talt P •tr to clcma..:ate 

the clQltep ot e1emann ID .-. popo.la~ ud the 1Lat of~ clute~• 
I 

' would l)o uecl f~ .amp!SD.s. ~ tzempte, a 1lat ofhouellotda could 

eaa~.tr ~ olDIDed • ._. thala e. lbt ol p••••• ID the hoaaehold. 

Sac:h clwsten .. ue a'"ady •qdiDg bl the popc1at~ caD be tcnutd 

ae natuat oloan. Bat ID aw&y tllaatioa.l clute~• &n to be loftmad 

by tome Cl'ito$, br JI'OUpltlS OIX'Iatl ol the p~Cih '1'hJ.a coald 

be tei'IDtd aa ~l c\utlfn. JW IDtdlac;e, U a map of villas .. 

L• a~labLt, cluatua of ~Uasu .ol a s&wo a. coa14 be lo:tmed ID 

aucb a way Jhat _., a" adJ&cctQt • w&tbia a •Jltcllled dl.etanc:e &om 

•ch oth11r, 'l'he loftn&t1GD U.d msmbn of taCh alultllwa •IT lmiCh 

depaacl gpca the oODYell!Amt atattJDs po.blt 101' ._ ••tlcm of claate:ra. 

ID ncb a lllltudm, u. •lem.lllt of the populaticm may bll<Zlg to moa 

thao ou llllcb &ftUldal clan.... Such cluten a• --.ned as ewe•· 
tappas claatua. 

I 
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t.J. aeuw ofWo~k DaliJlaNOG•a.a~·la!fl!l Clattuat 'lh1euneat 

theo., c:a c1nafer~t'bul.caUy·p dll_.lopecl ,,. oco·~·1applag 

clute»• ot .qq tu llramt or c1Qite•• ie .-., aftlt&bte t~tto.e 
' 
'lelectlca whetbe~IM· olubn an·o,.qal• Olaera..al ~· WMa 

the populaUcm CU:II'lat• of 11 o\aatan "fJI M e1emhle ~ch tad·a Amplt 

ol A OluataJ'&la dRWA IJram Jt bp lle mdao4 of t~.mp!lt Rdam aampba• 

( sas >• t1ut J81at:lva elAclalot ot a ora.c.r •• e. ·• ol am'pbag· 
' 

as • .. ... . ( "''·') 
N !14 I 
z » ( .,. • ,- ) o ·Meaza emn o.f aqaan• l J ,.,. •• 

I l 
Sb• l R·• 

u . ·a 
1J ( r .. · i ) o Maa em a~...-. .. batwe• meqa o1 
a •• "• . . . ' 

I 

y" • V.lue of' the C:baJeeter lo:I'C..Ietla elemw·U e z.a, i •• , M) Ia 

the 1 •th clasteJP ( l •I.!·, ••• , 11) • 

-'·· 
\ ·-NM 

R N : f 'u a mctQS PU' otomect Ill the popn'til!'G· 
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a ca 11e ... bom ( 1.1.1) 11at aa etaaeey ole tuN• •mpllaJ 

............. = .................................. .. 
clute• •mp1&q1rlll1te ano• eiAtdnt Utlt.e clutilu loan·,,• an 

qch 6lt fM •ftatlea 11 IlW ... ctut.~-··· 11 U tiaJatlh poul\te wJa1~ 
_a ' 

.... .., ............. ., &aU1uJIUpMI&*. UIM 

• ...._, .• " t--.• "r ,_.,..,to .... r .... ., ••• ol M 
I 

E(.U-: ) • 81 

1a ttaatca• ....... ••PIIal ... tamp!,t ... ...- __,., o.felemaata 
I ' 

' 

I I 

•• ot .. •lo.flsleacy. ' 1 

'lho el4clllacy otol!fttw camptiaailalao apnuM &a 
' 

tem111 oftU eatn • elate cqnlltlta • p 1 '-twetll ,,.,....... e1 a 

.tan. .... &a p .... .,. 

am • 
M ( R·l) 

• 
.. •1 

1 
• •••• (1.1.1) 

• 1 -Ctna•l ,j 
.• • •• c·t.s.s ) 

I 

•• rf lalaqe. 

I 

v ... tlr , u ...Wft .,_ ... •• •• w&t1da ctaten .... 

tllrelJ te lie men allb Ill ........, UJniCII• •• uue ctale• 

•mp11•a 11 .-.•Ur w. .. eiAQial llaa •mp11aa ote11mutl., ebaple 
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dll.Oin •mpl&aJ· 

~ ( l. s •. s ) lt u cllill" tbt tU .mc .. aq ol c'o•a 

Amp'"• ao& c:a'lr ........ ca J bat alto ca tM clute• IUD M. 

•-•lwqllen ncb .. ftl .. 01111 SmJth (191.1), Mah&laaptl&i (1940) 

aacll•,... (190) u" ca ... le4 • aa~ to._. • ._ 
~ -J 

fuaet1aa\ n1at&Mdt.lp 'llllltwMa e. ... oJ •• •lui•• .,. .tad &., • 
' 

.,..,. 1 la • cc:aataat leu t1laa cae. I 
I 

h moat. ecaraol:llllc dla~rt~:t..-u. ftlt.UaJ.to.lhm • 

·toU.W a •Wr.-nat 1•••·· .M•b•Jaaobla (1940) •• , .... (1942) 

~ lbt .. m•• ..... amooa•' .............. cladu , •• 

mcaotaae lacM&Iiq 6lacttlaa oftQ a1al of th• cluttllf Wll&c:h 1.1 &l'fD 

"' -1 It • ........ c• >0, I 

wlliH a •• ti ••• ccaalaah tp .. •-bated Ia-~ ~.data. 

Hedlfl.&b (!944), MntU, pa&at~ Gilt tbt th1 llw IZIA'F 

aot J&oW IOQCI lol' lalfle .... olcJa*l'l• 'Dale wu tcppoatH 'r tt. 

Aatbql of A ..... (1910) • 

.u ~td ••1t.u, c'w Ill' 81Dl(tla.Jl• .-.nltr teuaiAc&at 

tba ...... •11tctl• old•= 1 1'1 11r lias~ ... deal camp1las. 11. 
' 
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'fl&l'&aaca of *lle edlmtton are atlr c:aat14tl'ed. S.f~ tb.e GJM~•Uollll 

~c! coat CCDilae•••• C!tut.l' •mp!ias ICOl'ee wet Qmplc zaa4om . . 
.amp1ID&• 'lhil :U lll•~•• of tile ad that.lua c~at wout4 be law'l!l!td 

ill va..t betWtea e!em:ete Ja tho (orm of olqne\"1 t1s&ll 'Wheu they ue 
. ' . 

•P1'•ac! •· ~the efACA4=F of cluttw •mplllla baa 4o be ltadled caly 
> I \ I • 

with tht c;od JAvot •• 

Ao &pptop~tate c;ollt ~ 101' claltel' .,amplaos ~OQld h 
. . I I 

........ , I . 
;/ (; • C. D ~ • Ca d 1 

r 
/ •· I 

wheN C. 18 tbe coat of cam.tat&oA pel' tledat ac1~Lq the tlthtl 
I ' 

coat ll'om cme et.mctto IDolha wlthlD th~'tutu.- f3a ..... ot taa'Vtll&q 

a wda «<lat.aaoe bet••• ctatue ~~ad '4 • ~a. total cJ&ttlDoo betw•• 
ctuten. Mw!uoble (19410) lb.owetl empil'icattr that tho •s-wcl 

'fl&lu fll the mleimmn 41ataae•betw•• a poJDte 1ocatl4 at $4om 

- l a. pl'opoiCit.aralto ( ../ • - - ) • ltnc (1942) lh~e4 that the 

- ../D 
&JPOilmatiM J D WCI'b We1\ia ptactle&llltaatiMit ftta the 

coat fullctlau. .,... the fo.m. I 

hom tht 11l$ale ad coat llbca~Pil OJI&mqm otnatu llze and q.mpte 

of clt~~tltrt c0111d 1Nt dete•=-ct Qd the eolutloaa awe slvea 'bV 

Suldlatmtt1 P. V. (1910). 

Maa? nc:ut 41ftlopl'Zl(lltela,. talt• plicte &D c~ a.mplll.raJI . 
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<Dloah (1961) &tn.d&d the paooblem af pod c!aatu e&mp\las l•O. aetectlm 

af cl .. Q whea the atnctve of olulten 11 aat bCWWD IJl u-.. • 
' s.thl (1965) dltc:uaae4 the pwobt.m of tol'mila optlrmva oblateft of two 

\llllli'Whelrlttmlatloa m atadJ •*"' a. a.U.bte lq C~Umataa the 

popQl&*"- tetaJ'-

'MPbo &Jld &a•ttatme {l97J) ezpta&aecl acme cc:l'1d.W.cet aaclel' 

wbldl c~l' a&Dl}t~Jaa ill oomaec:ta.qa With n.Uo oiP' MIJIUaloG metbo4 
I 

o1 .. Uuauao .. mo .. •14~-' tbq almpte zaad'f amp U.s ..,.. ar 
the lata• era .. ccrnefatlm a. poa&Uve. All~·· above ltQd'-• pe~taiir· 

I 

to the ~ whe" cluatua UO 4l*'lllct 0111aca •01111~•11Pll1Jla• 

WOJ'k haa DO& t.a ct.l'lf.ed oct Ia tbla dlMctieD. &&4 •mpl.IDs dafbled 

by MahalaDobla lAd othe•• 101' c.otlec:tl'!la the atatlltlca of ..... aacl yletd 

o1 cl'ope11J a wen 1laOWD aam.ple of th18 ~· He ~812 Cllat l:lla• 

&Dmxlacoc1 Jn Ct8Umatlrm paman .ID cna•Japplaa ctuaaen ( ptda) 

l• not •&saif.\c:•"'· ~ etUmat1cn U•atoclll PRCS~ta ~. D., 
I 

Raj&JOpataa, Mo ad M•&ll&, I.S. (1910) u4 Ph•, ~ end Multhr 

( 1964. 66 ) 1 Glaab. Muthy •4 Qcel (1970) ba'le meuil:lled same 

techa~OI' lOI'DINIDa ol eta ..... at ,.rio .. atapa ol Pmp1.DJ. 

Mathy (196?) Dl&de a nttt ... co abQat cmaao-tapp1a1 ctucen 'lilt dld 

aot cUac:ws• about.~ natute of blaa. 

Gael ( lti?S )i 'd&~eaa•lll Ia ~1 tha cntata 'fOI' fomliDa 

clatua aa en&0\11teted bl auwey pracUcea. on. clUe$ ••• tbt 
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the c~l'l ~W 11e aallomopatou u peulble ad the avaa1e 

tl'&ftl cod betsw•• e111maate aa·a cltllt81' oould 1le amaU u COJnp&l'ed 

to • .,..,. coa of , .. ,., ....... tut.... W1tll then 1t\ .,... he 

nue•hcl two •ptiiJIUI ol cluitQ folmatlca, D&mety, clade$& 

Wote eamp1£q ( CBS ) ucl chutei'IDI aau·•m,U.1 ( CA8 ). ClJB 

aylltem Ctatlatl &a Hriallr 1UtlDg ttut .t.~tt ta a ceiCaJD one•. 

ncb •• theb' 10CIItlca etc •• ••• hom& ad&W. pol'nt ud the 
' 

tohllaa ct.te.a of a ll•• •L• M bf poeplq M c~aoaa •'em•tl 
I 

each. "1'b1a sylltem tea4• toaoa•o'lw~r1t.pp&al c'ludewa. Bua fb1l 
I 

I 

•yetem a.to..s tD 11e , .. nny1eu efAe,nt tJaaa ntec:tl.Da ofaatu&l 
. \ 

clutaa OJ' a&mplial of ta41YL4Ul•'-""_..· CAS\ ccallab l.a ftl'et 
' 

ae111ctlata eampte ol ellmeDu at JU!Iom IHm the popi&lat&ca aacl the 
I 

•run?tbal•s With ..o of .... ( M .. t) ~1 ete....,ta. nl• 

•r•tem W• to OOJU· tapptaa c\altaa aad the .. umate of popa1aUcm 

IM&Il " saera.U, ldlt.•••· 
Ia a. •mp111 .... ,, c:cadactld br laetlh&t of Agt.lledlual 

B•eai'Ch Btatl.lt.ld, CAS •ratem a. foU.ed :"ltll celtalft mocUIJcatLoa•·l 
A aadom l&mple of YL11apl &If •ticted at Alret, •• the en.-ntoir 

11 aab4 to tut oat all the YL11ag .. wUhla a 1pecl4ed 4L .. Doe I~ each 

111oh yt.Uap aad •Ject a J&Dclom sample ol ( M •1 ) YLUaps hom 

them Ulllolrma clamtr of M YlUap• toptbel' wltll tho onps&lly 

ee1ected viltap. Ia tb1a G••t1aUcD, thll poblesn 11 utemrted •• 

• a0a.aa4 elt&mate oUbe pop111atloa totalll obealned toptha WUil 

the eltlu*la otlta WI'JN.ce_, tv/.-.~ 1-~ :t, 0\11-(. i'n--..,t ~ JJ...;, 

~-
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BTAtpnjNt gr mE paosr..w AND NOTAncms 

a. L Oaode.-4 Clute• Sampllag r Ill th8 Jan chaJila the d1fAcuttr that 

amea .I.D pzact~ce. bl adoptbls otcste~ eamp'lm1 wha tbayare DOll• 

Clftr•lappfng ha• beea !DcUcatecl. J'D mlllly of the IUI'"fllt tho eanmor 

atCil' l• p'ltll a lUt of aampte '41Jaae• whk:h a~e teaome4 aa maiD .utape 
• 

aaclaroed each of whlch.he 1• aabd to lln out aU th' .tUagea W1th1D 

a • o• & mllea r&cb.u aacl &eked to c:hooa• cae oso mo~ v&Uagee at 

.aaclom to ton1t. clute~ cl apte~d 818 With the malo v11.1age that 
I 

hAl &laoeady lteea al!clttM. 'J2Ut PJ"GCcdue u•dOJ*e4 maaly becaaae 
I 

oo &Dlol""'tl«m could poa11bly be ol:DIJltld abov.t,.the dll1ancoa ol. the 

vLtlaaea fl'am hCh otbu Won 1M commea4tnneat of thq auvev wCil'k. 
' 

Ia the altsece of each &DfOS'matklQ Do eatt.,factay swocedmoe of 

enlmaUoD could 'be de.,.toped. Bowo.,. ... thllswocedare ot clnater 

lonnat&ao coald be motflllecl ila the lollowiJal way. 

Select a mt.la village at tanclomaad fcmn tho clostew acc:OJ"41D 

tel the c~ apecz11ledabow, Oleo"*' the -nc:CIIlcLmaJD villa1• 

aact forma ctuta wlth the aa aUU~ao aad swoceecS auccoaal.,.ty ' 

fo• ee\ectlca for aU the apeclfl.S eample of maiD Y111ageo thua ae'lectiDI 

.,...,.. c:1utu w&fho• ••pl&oemtBt. '1'hll swoceclue could bo towmed 

•• owdered ctaste• aampllas. '1'he mUll achaatap of tb1o mfJibod •• 

c:aa lie leer& &A the latew aectlaD 1s tbat the onmbn of v111agos at a 

apeclQ.ed cUataue aeech oot lie kl:loWD babe haod fo• aU tho 'f1lla1e• 

ill the popllatf.oD. Uwoald 1ae ~ah to bow the 9ll1agea wltbiDa 
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1Jp8CLff.l4 dlst8Zlc• qa\y for the maa '4\lasea ee\ected Qd fi:la' the otho• 

vlllall' cauatlbtl&nl the dseter. 

z .a. Ngtatlgqa 1 Let tM AaLte popvJatlca cqadlt of bT d1aUJ,\ct aacS 
• 

ldeDtlQII.ble a.talte epeclA~ a1 111 t Ua • •. • t UN • Let 'Dl be the 

ODJ.t alae toeS at aDdom II? e1mpl8 taQdOZD tampllas at the 111'8& draw. 

Let tho dls&acee apeclflod ~ 14 1 mile a lAd then be M1 &111Dlber of 

• I 

• 
• 

/ 
No.- CJI aUte WUblD the 
dl•as• 'd' · 

I 

• 
• 

• 
• 

D la nqu.b'ed to form clttlten of oqal dze '2- '• 'l'he DClrt atep 1• 

to eewd t IZllt. at r&ocSam t.om .,, vlllagea. 1t le oleN that 

l 
at lll'd dl'a"W the UDU v1 bae a ~ba'b11lty ol ee.1ectlcm tr . U N 1 

the Dwnbc• of tmlte wUhm a dlatanQII 1d1 &om v1 , the o.umba. o~waya 
j. 

of .. lecUDg l 11llt oat of ~ le M( • '111(1 paoobabllUy of 

almuttaa.ouo oc:curaaco of u1 ad' ~ ~ • llllt· u st.•c by 

l l 
-·~~-N N& 

aa4 eo probabi!Wee olfOI'JilJDg ohsatere o1 11 .. • .t • at the Ara draw 

&om the N UDJ.te of the 'POPvlaticm aae pvc •• ~ 



• u.. 

l l p'. --, , ilia • ~- 110 ,J 

• 
• • 

• 
l 1 p.-. 

i IC -\ M4, 

• 
• .. 
1 l 

PH•n • ,wx, 
,_, . *'' 

Let •• 1 •th clut.r e.•llat of cu .ua o11 , u1i If-

tllal•da ail oldie pope!atloa it .. 1edl4at Gut 4••• ..... UP 

•••ocJ&adwUh ••• 

llaaa aawa at 6a ._., u.w. 'Au Cb JWola11f.1Ltr ot' •lectlq •• 

apec14 .. ~latteJ' at tha Ant .,._&8 •• am of 11la .-ollallll1ltl" ol , 
I 

aat.ct&aJ th.,. 2. .tea at tlla •• 41aw. Let dale .-o1111W.1Ltr 1111 ..... ., 
P

( 1) 2 ..,. 
l • JJ ..... ,., 

\ 

wJ.e" •~•• ll &.m 1 tll10qb 2; ( aoa tM bit 2. prolla11f.U.tl .. ) 

Caul .. • 11la peatlWI cline•• f•me• an c\ 1 ~ ~ l), ••• , 
fl) 

C"L 1 wt.tla dut conatpaadlaJ protlalllW.a ol ,_..... u 



' 'l) ( t) ' \, 
\ P't • ~'a • •• • • PLt 

'·,Lt (1) 
It l• clat tbat J: Pl • 1 C c<a$loll of ~obab11lty) 

l 

( i) 
"a • •• • • 

when 

tl( l) 
N 

•• • ( il.2.1) 

Sammat&oo 1D taka o• .. all c141tCJ'a ~· 1 aaJt,ocouro• 1bo object 
1\J 

la to •ttl,mate the popu1a~ total ~ .. r ,, 'o where ,, be the l•th 
I ! 

cha&O&ctalltlc •1• aacler atad; (0# the aa1t v1·. 
' ' 

' . 

-.2, ,, - I 
E( t1) • BL :& ,, ( l) .L 

1 
' (l) 

c"'t - ·2- ,, ..7.. p(t} • E /. J: 
.. <t) J ' J ' ' (l) 

CL} 
- Yt 'a - ''l l I ·r L ,(t)+ .,(l)J.r·Pj', 

I ' 1 a 

' 
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. .. ,c t> r1 p·c t) 
"" ...-L + •" + ~(1)' l: l 

L(A) ?J: L(l) 

"t .... p(l) +!!.. 
• {> · LCl) ' ,,< 1) 

I I 

+ •••• 
F. 

lC • :c 
,ji) l(N) 

I 
I 

I 
I 

I < 
I 

wheM each Z: <a a.B,S. Ll take wheae9U, t, l, 11 • • • t lit uat.ta 

B ( *t ) • Yt + 'a + •,. t 1N 

( IIA~ •ch nm 11 caaceU.S ••vwUb the coeeapCilcfSnS deaomiMtow). 

'Au \ la aa -'•••• eatbn-te of Y. 
I 

Now l.olf the aeoGDd dl&w._ we ~ &om the \Let olotoatewa, 

the c '•'*•• "'-ted at t1ua ant draw. Maw we have ( N • ~) .ua. W t 

pwoceecl to loi'ID ctuten. pi'O~I .. bel IAC'allnD ,.obab11Ltle• em 

the dm11u J.lua •• at~ove. '1'h1t 111lta &M welabellecl w we ODe! the 

aaaoc.-tea of by• 'ftllate wl.tblll a c!Lataace 'cS • mdea bom u. 
Let the claatewa h 
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(!) (!) (!) 
c

1
, • c, , • . . • , ex:, . 

' 

eo tow tho '"Q:ad draw • welaaft 
• 

La (a) 
J: pl' . \ 

(.&J 
v ,. 

,. 
' 

I 

(a) 
.. J: J:l, • 

,. ' I 

,• 

when _y11 J.s the chawacta .-tao IC!" 1 •- th ad ( 1 • + l) \llhlrb could 

be &Dy ofthe tlnlts Ia the ( H .• 2.) wlte ofthe Nm&I.Diq popu1atJ.m. Nour 

,.,, 
... (3) ,. 

'J 
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• aa .a1Ua...S td"*M of tb taeal of ( H• 2.) ••• • T ( AJ ), wk•n 

• Y • 't -:c ,.
1 

•PoPII1ataaa total- Total .uta Ia tbe Awat 

l •lute• ·--· 

I 

\ 

Heaoe a. eomblae4 eatl,..te of Y •••• ca Wh ·~ mwa 11 P•• bJ 
/ 

~ .. + <•t .. , , • t-c-4-t--Y-} • t 
I 

I 

ftlcllle aa a\l•t" eatialatl of tU JIOPilatloil total. •••ual, •• 
I 

'l1au 1t caa be •• aa 1aloll'e tllat • ( ta ) • T aad 

Heue 

1!:('. ) • T 

" l a 
1'•-Z:t • •·l ll' 

I 
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wJdcJl u aa mabluecl • ..,..ttl of the pop111ataoa tctal. 4galA ·-. 

~-.. to• ~ ~•• thD lt. thea 

- - 2 
0 'S /.. ... y J • ., 

• z: • • ... 
··+•" 'S /.. ..;;;.._L....;;. __ _ j • .,Z 

•l• -t) 
a 

mat. (., ) • 
l • 

z 
a (a •l) I'~ II 

" ,.,a a 
V( Y) o E ( 1' ) - Y 

. " "a a • • V( 'f) o Y - llat. y· 

I 

'I 
I I 

I 
I 

I 

I 

1 • a 1 1 • • -.a ~ • .. • ( ""i- ( ) z: 'r • tr. 
• .- a a•t) """ 

l • a 
·- z: ' -

a& " " 

I 
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t • a o-;i:'W-
t 1.-• )z •aJ

( ~ .. -~ ... 
a1(a•l) • • 

t • a 1 . a 7a 
" t • :c • - • • • • T •-a(a •t) 'I 1 a1 (a•l) • 

~~· 
' - • a "a j 

j, 

• Lzt-D1' I a(a•t) r • 

\ a " a I 

• J: (t• -T) I 

a( a•l) .,., 

' 

... 
z, t ., r 
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'rho me!lo4oloay wblQh &a 4eveloped In Cbaptu •lllD 

ltlnstl'&tod wlf1). tho help of data CD caafe popG1&U.. floom VolGdam. 

nata ( VJ.tayl!liftda Tatwa ). EQr&ab Delta .v ... Htftl5 Pndcah. 

whblh ca:&Sf,Dto oflT 'flllaau. Tho nap lhaw~a the locatlaP Ofthe•e 

~u., .. 1.1 81WDID Appmdla•J. 'lhoaamea ~ •lllaa.,_ with &hell' cede 

QllDlbe•s an at.o pftD Ia 1M .AppeD.dill •ll. 
I 

1t AI p»poa.t to telec;t a Pmpl/,01 two c~o ol a w.Dagee 

each tuch tbAt the 41ttarace1Hiwoeo. the ~ttaa .. lA• obste71Sf Dot mol'e 

than f qlos. 'lhe ll.lt ofuaQQJ~ated ~~-a~s this c$u&aD 
I 

I• .-ell of the S7 VilJapl a. Sl?OQ ~ a4 tho pro!Jlbllat.los atlacbed 

wlth ~ of tho l7 c !Gate• of J ~~~ .. •ch tD be dAW.Ilat tho ~at 

d.Aw &to ao to\lo;rat 

'l 

z. 
, 
' 
I 

18 

l9 

ao 

at 

22. 

81 

U8f 

199 

11 

690 

JAJ)t.F I • !.1 

m,ao,zt,u,as.z& 6 

l8,19,at,U,II,Z6,1? ? 

19,ao,zt,aa 
4 

' 
~cr. •• 

0.0098 

o.ooa• 

o.ot4'1 

o.ot47 
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table •3.1 ( c:cntd.) 

tl) I U) I (!) • (f) HI) J U> I • I 

6 u 1561 If l 0,0188 

' &4 5G6 u,as I 0,0194 

8 16 1Cto l81l9a2011l,U,IC, 8 0,0074 
&6,&7 

9 !6 85' ta, 19,10,15,1? ,18, 8 0,0014 
pa,J4 

to 17 .flf ta,&o,as,u,aa,&9, tO 0.0059 
., :at,u,ss,u 

I 

ll as· 310' 26,!?,29,JO,Jl,JI• / ' 0,008f 
IJ I 

I 
&9 U8' ay,aa,so,st,sa,sa, ., o.oou 

J4 I 
I I 

13 s·o 000 18,29,3l,U,S3 .; ' o,oua 
;, 

' 
14 3l 000 17,88,19,30,31,33 6 0,0098 

15 3! Bel& &1,181191JO,Jl,U 6 0,0098 

16 ,, 159 "18.26,1?,18,&9.30. 9 o.oG6a 
•t.h,S4 

-
17 14 1166 IS,Z6,J7,!9,U . \ 

a 0,0118 

'l'otal Cattle Popa'l&tlco a 913'7 • 
I 

Ei.Dc» the"pi'Ollabl11tr ef .-tec:Uas • '11Uap ol coct, munb .. 
l 

18 1a i" . ha •••oe~at .. wt.thiJl, a· d&"*ace of folll' mUea and ana 

la atamllel' alva 16 the llnt row of'foUth colama (Table •B,l) aad 10 

the p10al4llty ofaelactlaJ '*' mae cocle au~ .. 1a f- a· ·t . Heace 

t1ut P'OllkhllUy ot lo.tmiat a cl&Uto• ot tWo wti&J•• -~ ~ sivea by 



-at· 

l 
P. 0 -. 
1 11 

1 1 
- o - a 0,0084 ( gl'lllm 1.0 ~ coltam). 
1 U9 

SimUa•ly tho othow paoo='bitwoo oro c:atc:utctod which e.1:0 ,Blvcn ID 

allrth column S:Jr on the BO'fOAtcoD vllbpa. 

Ji\'om the abotlo poJAto tbo fo~s cbuto~ro of alzo two 

aatlafyltag the c!letrmco cl'ltcriU o~ tloted bolow toao&Jrot wltb tlloll' 

p~babULtil:lo olfom'atiOO Ud IDcf:utsl~rm pl'ob:tbltw.oa. 
' 

T@La • a.z. ' 
I I 

I 

Bt. Unltlo1 l' Cloatero of two vUJagoo i ,PI'obabllltlea (111claol.aD 
No. • v1UAgo i \V1th ·coda nuintlei'O CP}1) .::;

1 
Pro'bnbll1t10(';

1
(.;. 

ll \ l 2 l 1 I I l I 4 l ! I tff 

l 

! 

• 
5 

6 

., 

8 

9 

10 

ll 

u 

u 

t8 

t8 

t8 

l8 

l8 

18 

t8 

l9 

19 

19 

19 

19 

l9 

< ta. 19) 

,( 18, 20) 

( 18, &I) 

( 18, 26) 

( 18, 2?) 

( 18, 3J) 

( ta, S4) 

( 19. l8) 

( 19. 20) 

( ~. 2l) 

( 19, 2J) 

< t9, as) 

( 19, 16) 

0.018! 

o. 0168 

o.otss 

o. 0158 

o.ot4S 

0.0149 

o.ozoz 

o.otaz 

0.018! 

O.O!CI 

0.0!41 

o.o 17& 

o.orra 

0,1160 

0.1198 
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table • s. a C ccatcl. ) 

(I) # ,:z) ;' U) I ( .. i J . (U 
14 !0 ( &0, 18) 0.0161 

ll zo ( 10, 19 ). 0.0111 

1ll 20 ( 10, 11) o.oas1 

l1 ao ( 10, za) o.ozst · o.u11 

II ·ao ( &0, Zl) o.ow 

19 zo ( w. 26, 0,0158 

10 ao ( 10, If) O~CJlO 
I 

.. 
I I 

at 11 ( 11. 19) IO.OUI 
I 
' u 21 ( 11, 10) I O.OZJl 

0.0991 
as Zl (ll.U) 0.0194 

' I 
' u at tat. aa) 

I 

o.out 

Z!J u ( u, 19) o.ous 

26 u (II, 10) 0.0131 
0.0991 

If .u ( U,11) ·0.0194 

za u (U,Z5) o.oa11 

19 23 . (IS, U) 
r 

0.0881 o.oau 

so Z4 ( 14, u) 0.0811 
o.uso 

J1 u (14,.21) O.OS68 

coateS. • • 
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taW. •S. a ,( coatd.) 

(l) , (21) l (J) I ( 11) 
, 

'" 
n !B ( aa. ta) O,OlJI 

, as ( ••• 19) o.ona 

u 15 ( 11, ao') 0.01158 

u !5 ( 111 It) o.out 
0.1579 

56 as (&8.11) o.out 
,., 815 (II, U) O.OJ68 

sa u ( &1, Z6) o.ot-
I ,, as ( u. 17) 0,,, 

I 

40 Z6 (16.ta) o.ow 
41 16 c &6. l9) I 0.0l7J I 

G 2.6 ( 16, 10) 0.01158 

43 Z6 (16.11) o.ota 
o.usa 

44 Z6 (16,!7) O.OUI 

41 Z6 (.16, 18) 0.01158 .. £6 ( Z6, n) 0.01S9 

47 Z6 ( Z6. 34) 0.019& I 

... ·ay (ll, 11) 0.0143 ., ,, (l'r.&O) 0.010 

JO 17 (1'7.11) 0.0131 

11 IT (.l'r1 Z6) 0.0131 

u n ( 171 II) 0.0143 

p ,., 
( 17, 19) 

c.t453 
CI.CilO 

CC1Dl4••• 



-a• • 
table • 3 • .ll ( eazatd. ) 

(l). (&) IS) ( 4) (!!) 

Sf Z? ( 17, II) O.OISf 

58 " (!7,.11) o.otrr 

S6 av (I?,. IS) o.ou• 

5'1 ,, (17,U) o. 01'17 

58 &8 ( &8, &6) O.OJ.I8 \ 

I 

59 as ( !8, 37) 0 1010 
7 60 (as, 19) a a I '0.0168 

I 

61 28 (is, ao) I o.moa ' o.us. 
6! &B ( 18, It) o.~a 

I 

' 61 28 ( 18, I!) o •. o18a 

64 Z8 ( ~ •. SJ) o. 0149 

61 29 ( 19, If) 0.010 

66 19 ( &9, 18, 0.0168 

6f 29 ( 191 JO) o.oam 

68 !9 ( 19. II) 0.0181 O· ll18 ,. ,, 19 ( 19. Jl, 0.0181 

vo Z9 ( 19, JS) 0.0149 

fl Z9 (19, 14) o.ozoa 

c:aatd ••• 



ta\\Q e!. 2 ( coatd. ) 

(ll (IS) (1l ( 4) ( !I i 

12 so pa, aa t o.oaoa 
,, so ( 80, 19) o.OJoa 

74 80 (so. 11) 0.0116 0,1019 

n so ( so,-sa) 0.0116 

T6 )0 (so, SJ) 0.0181 

f1 Sl ( ... .17) o.otst 
, I 

n Sl ( 11, 18) o0ow 
I 

19 31 ( "· 19) 0.0181 
0.1096 

80 ll1 ( Jl, so) ~.oa16 
I 

81 n ( 81, II) 0.0\96 

8J lll (st,U) 0.0161 

8!1 Bl ( J!, !7) 0.0157 

84 n (3!,88) 0.018! 

8J 3Z ( 1!, 19) o. 0182 
O,ID96 

86 I& (ta,SOt\ o.oa16 ' ( 

81 sa ( sa, sq -o. 0196 

88 sa (Ja,JJ) o. 0161 

89 n ( JJ, l8) 0, 0149 

90 88 ( "· 16) 0.0119 

91 BS ( "· ., ) 0.01U 

92 18 ( ss. 28) 0.0149 ,, !I! ( ,, 19) ' 0.0149 o.tfOZ 
caot4 ••• 
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table •3.1 ( c•td.) 

(\) Pl ( 3 ) 

94 33 (IS, 10) 

95 .u ( JJ, Jt) 

96 ,, (U,JZ) 

97 u ( "· J4) 

98 34 ( , .. 18) 

99 94 (14,16) 
• 

1)0 !4 ( 14, 17) 

1)1 34 ( u. 29) 

101 34 (J4,3S) 

• 

I 

' f) 

O.Ol8S 

o. 0163 

0.0161 

o. 0183 

0.02Cia 

o.ot91 
I 

o.on7 
I 

o.O!oa 
I 

p.0181 

U) 

0.09!6 

ne A•at eluate• c•aiata ol two vlDas•• wUh code aambo.e 18 • d 19. 

They an associated wJ.th , • .,_and s1.a "9lttas•• each &lld tb.e.\1' problbili 

ot toml!Dg c:lustol'e an pt aod P1 u an p...a &D lliath coluam of 

Tabla • S.l. Heace 

tt) a . · 
P1 .. z Pl • o.ooau o,o09s • o.o18! { si••mtoutb cotama 

l ot Table .s.a) 1 

Bbnl!arly tho othu pobabllltlaa are ca1catate.4 which ai'Q 81VCDI.D 

loutb co!umD ot Table •J • .2. au4 

Il:laballca P&ooba!!iJlty,. 11\ l) • ~ P! l)•O.Ol.S!tO.Ot6StO.Ol58 . ,.,, " 

t O.Ol58tO.Ol43 t0,0149 •o.oaoa a0.\160 • 

., Summatlon ovcv the PJ'O'b:1bl\W.eu glvcn &D 

I 

•' 

-l 



f•dt. colmma ftel't tll)lteqtll .,W.p ·ocean Ia t1t.e cbuteu. 'l'llea 

iac .. tloa pota'LSW.• an p.,.ID 8th cot.ma of 'tabll • u. 
Aile I' tb foRI&Uoa of cloerten, we aled a cla*l' C 10, 17 ) 

at aadom at! the bd cll'aw. We defiae 

'ao '" 199 417 '1,•-•- • • al3PUB'r0•!12U .C 1) .< 1) o.1l71 o.tus 
&o 17 

I 

llace ~&mpllaJ la balat 4Gaa wt.tlaout ,.ptacemui;- ,.move th1a 

clutel' aall ap&a fOftD a uw nt ol c\adlll'a. JW!o" tUt we loi'D'l the 
I 

• ., 1lat of p:ro1a'Lilt1a fOI' tb .... ,..., Gftfta .Utapa. 

\ t8 .. 
a l9 Ulf 

I II 11 

• u 690 

I 13 1161 

• 14 •" 
7 u 10'10 

• u 81 

' za SJO 

10 19 131 

WLI! • 1.1 
I 

I 

19,U,&6,3J,U 

ta,&\,!31 11,26 

19,&1,.!5 

19,&1,!5 

If 

as,u 

I 

ta, t'3 ,u.u,u.•• 
ll,l91 1!S,U11J,Sf 

I 

u,a,,ao,st,u,ss 

II,JO,Il.II,SJ,If 

I o. ous 

!i 0,0111 

s o.oau 
I 

II o.ow 

\ o.w7 

& 0,0319 

6 o.otu 

' -o.ont 

' o.out 

6 0,0111 

caat4 ••• 
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table • 3. , ( CCIIltd. ) 

IJ) ' pq I Cl) t ( ii) , Ul 

tl so 000 aa,&9,St.·sa,n • o.ous 

IZ Sl 000 U,.891 IO,JJ,J3 II o.ous 

13 111 1106 aa,av,ao,st.ss I o.ous 

14 J3 159 11,m,aa, at, so, 11, sa,u 8 c,ooas 
' 11 ll4 1166 w,a6,&9,SS • 0,016'1 

I 
I I 

// 
I 

hom above, ll .. table • ll. a, we !law aot the lolbrllls posfUJ!e aumbl, 
I 

of cluten of at.• 2 wllh tbel.W p#OllabllltJ.e• of ae1actltl8" aad &1lelll•1oa 
' 

~babllitles / 

• •• • ~ltlal 
No. : .. ltap 

• 
' 

1 18 ( 18, 19) O,OZ66 

2 18 ( 18, as) o.oa" 
s Iff ( 18, 'zo) 0,01f4' '0,1&'10 

• 18 ·( 18, Ill )' o.oa16 

I 'is ( 18, Sf') o.osoo 

• 

'. 
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tabla • s. 4 ( c~d.) 

(ll i A j Ul : ( 4) ·ls) : 
6 19 ( 19. l8) o.oz66 

' 19 ( 19. at) 0.0311 
/ 

8 ' l9 (.19, II) o.ona o.t464 

9 t9 c 19, as) o.ouc 

tO l9 ( 19. &6, o.m44 

u n ( Jl, 19) 0.035!1 I I 
I 

I 
12 !l (at, u) 0.0444 ' 0.1131 

1J at ( 11, ~~) 0.0333 
I 

14 u (11.19) 0.9'!15 

1!1 aa (21. Jt) 0.0444 o.ma 

16 2& (U.JJ) o.03JJ 

~ (11.&4) 0.066' o.C467 

18 Z4 (U,BS) 0.0661 
o.uu 

19 If (14.11) o.Q444 

zo 85 (as. ta) 0.0&44 

ll u ( 15, 19, O.OZ44 

JJ u ( n. at) e.e»SJ 
0.1810 

lJ as ( U. II) O.OSSJ 

14 as (11.14) 0.0444 

II as (&1,16) 0'.0111 

cct4 ... 
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table • !1, 4 ( ~cmtd.) 

- I 1 (1) I (2.1 , (Sl • ( 4) I (ftl 

Z6 Z6 (Z6,18) 0,0344 

ZT 26 ( &6, 19) 0,0144 

881 16 ( 16, IS) o.ouz 
0.1404 

29 Z6 (Z6,&8) o.ouz 

30 16 (26. 13) 0.0194 

31 Z6 ( Z6. ,.., Q. 01'18 

, I 
sa 28 (Z8, Z6) o.oua I 

I 
33 28 ( 18, 29) o.ou~ 

I ,.. 28 ( 28, 30) 0.01'44 
I O,U?O 

u za ( 28, 3l) O,OU4 
I 

36 28 ( %8, u) O,OZ44 

3'1 za < ze, n) 0.0194 

sa 29 ( !9, 28' ~ o.oa~a 

39 29 ( 89, so) o.OZ44 

40 29 ( 19, 3l) 0.0844 
\ O,!Q6' 

41 19 ( Z9, n) o:ozn I 
( 

42 19 ( 29 .• 3S) 0.0194 

43 Z9 ( 19, S4) o. 02.'18 

~4 liO po, as) o·.ou4 

4B so ( 3':), Z9) 0,0144 

• 30 (SO, Sl) o·.oa66 o.us6 

<tl 30 (JO, 32) O.OZ66 

41 30 (so, S! ) c..oitt. 



• ·Sl· 

table • 3. 4 (CGiltcl.) 

(1) (Z) (J) (f) ( I) 

f9 Jl ( Jl, !8) O,Olff 

10 )l (11,!9) o.ouc 

51 31 (Jl,JO) 0.0!66 o.w6 

I& Sl ( Jl, I&) 0.0166 

" Sl • ( 81, JJ) 0.0116 

!Sf 3Z (sa. &8) O.OUf I 

' ' I 

55 82 ( u. !9) 0.014f I I 
I 

56 && (sa, ao) 0,0266 0.1ZS6 
I 

57 32 ( S&, It)' 0.0166 

58 32 (J&,JS) 0.0316 
I 

59 ss (19,18) 0.0!16 

60 ss ( "· !6) 0.0194 

61 ss (as, as) 0.0194 

6! n ( u. &9) 0.0194 
o.1696 

6S B) ( n. so) 0.0116 

6f 33 (J3,J1) 0.0316 

65 !13 (SJ,S&) o.oa16 
66 ss 

( "· Sf) o.ouo 

67 84 (Sf, 18) o.moo 
68 !4 (14,&6) o.on8 
69 o.n06 

3f ( u, 19) 0.0378 
70 Sf (54, SS) o.oaso 



At the accad dw&w, llke the 81'•' caae. we havo aolec:ted 

a ctut• at nndam aamely ( U, &!! ) with •nalaiiUlbD• OSAeteea. 

,.. cleG.ae 

• 'u 
,(a) , 

506 1070 
• !99 + 41?. • --

l5 

• ?16 t 4554 t 118?9 • Ul49. 

I 

- " - l a " :I 
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§!JMM6llJ Aim 'OlSCI.RIIOJ!S a 

Ia aa:ner pftGUCe, cboJce Of clute•• Of ef.emeota .. the 

eamptlq ••• &a aaaftU&W.. '11at.a choJce la 4clamd CD accOlld 01 

\Gir cOd &ad ... .,.., caa""1Mce. 'l'he eanot lheol'V ot cbutel' 

eamplJas peaU~Ue that the tame ol411blct claata••la a'91lltab1e 

beton eamp11q. l'o• laltaade, thellat ofhouello\Q *" clultua Of 

ladl•ldti!Lb, 1Ut of .owa ol tnu &D faa'eata would be &•&'•"" baton 
I I 

Uad for &dopUq cluter eamp!IPg. Bach ca•a do Aot p2r0aeat aar 
I 

I 

41114caltF &D the ctne~t ot thOOI'J of ctaatew •'mpl&Dg. Uowe.,.., 
- ' 

' 
&a m&aJ' 1a~rse acale Al'ftYI• the clnden ol h~llelao14a o~r ctuat.n 

o1 ntlapa a" to be oho .. •• •mptaas aih. n. .. may be maar 
I 

I ' 
... ,.of foauq .... cllllt••• •• elazneut' of the popGlatt.aD ullbty 

to atew Ia m.on thaa cae ctutew. au:h clut•• caa be tume:t •• 

01'U •1app&q •'laltei'l. Fe» &aPace, Ia IZI&Ilf oltbe Ample lllrteyl 

ccad•ta4 br Jutltute of Ap&Q1m•1 ae .... st&tlatlca. the 

•'8Del'&tOI' 1•11•• a tld of 'flllapa &l'oad each ofwblch he u Ubd 

to aelact a aamp!a ol 'fll1a1•• w&Shla a ••1.4Jd dlatUc:e to foftll ctutua 
/ 

at tU a.w !net. Ia aach ••• a leo the clutew beco!D3a owl' •1appial 

aad tlt.e u•t poceda.ea oleQlmatJqm.aa o• tGtalacc:o•diaa to 

••.,..tlout medaod ... aae &pplrops'&ate aad leacl to COJlaldenh~ IU• 

Ia lila ••Lnwte whldlltaelt CQ Dot be e•tlmated. So._ WOI'k bl thb 

••.uca haa be a a~d w Ooel (tm ), bat mathoda of o.Um•uaa 

~&&,.. aee *• ..,. .... to )d.cS up u •*•• •.U,..&a of the tGt&l 



·SI• 

Ia 1w:h llt•*-.. Ia tJa1a ~lll'latl• a ampllll pl'oce4urO b 

•11Ptly mod&.GM to WW up &a ........ e.tLm&t• aa4 at.o to ,o1atala 
' 

dle ••a-te oltlle •n.aa oiCM •dl..,.te. 'D.la p~e4ue 1t te...-d 

•• 01'4end dutu 8amp1&aa. 

b ~due ccaa&ata a •tactllla • mala 'tlllas• aad 

fomaa• clutau ... ~ •• wlthold np\ac:ellllhlt. 'IU makl&41aatap 

of tlala metllo4 la tbt the dlataace 11etwca .tl1aa•• an4 ·~ 1le bowa 

fu a\l'ftl'las .. Ia Dle popalatlca. bd calJ to bQIW 1M <t&-.zac:~• ..... 

tho• 'fllla•• 'ftlck an ae1ade4 at • ..., daw. 'I'U lQ'OCitdlln haa 
I 

'bela lllutl&ted ., takla1 &ll ~rnp1a b eatlmatlal ca~1e popalat&.ca 

.. Vel .... m 1\111& .. vua ...... 'l'alr&), Kftlb& Da'ltli' ........ .. 
' I 

\ 

Pa.... 'l'he • llima.tlca pao.cedUt &a .,.._. Ia Qapu "il •• •• alao 
I ' 
' 

•• eetlml.,_ cl the ..ullace caa. llmlla• 'lla•• witb D .. BaJ '• 

eet&matGI'Wldl ......,.. • .-•\&lltai•WIIhnt np~. 



APPENDIX - & 

Map of Velvadam Firka showing the Location of Villageo Kri~a Delta A reB (A.P.) 

NALGONDA DISTRICT 

REFERENCE 

Village Bo~mdary-----
Firka Bouncla ry __ _ 

7 Firkn Number 
Village Number 21 
Firka H. Q. 

Village Site 
0 

0 

Scale 1 Inch = 4 Mileo 

. 
KHAMMAM DISTFUCT 

WEST GOD.t\VAIU DISTRICT 

GUNTUR DISTRICT 

The figLtre in the b.racket is the cattle population of the village. 

r 
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