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REVIEW OF LITERATURE 



~ (1801) ~ the .... "od •• wi~h .. 

~ at. e1tr.bH .,.. as ............ fII. in 1909. 4t¥idlle 

~ ___ iftt.o .. ~I ...... ttl .... • and -oaplM 

~'1uan (1809) :pcopo_tt tNt .... • I-"'~" £01' t.ha 

fccme&' ;;,jroup and ~n.ed 1ihe ,... .ArIpbI.~ foe the la ....... 

rl~ (1901) propoMd QIIlMI £IItIt'JiDld_ ad onat.ecl 

fall,. to !no'''' aU the I~"" 

0IIlIClNn'.t.A9 in ~en hOAa. 

~ (J,~) '1 ... ..u. eM tU_. ~ by 

~ ..... in ... ill ~ Me! co11eGtA1d ....... w:e ~ .... 

f.:.a t,..,. .1tI~ ~l. •• 

," ....... (1906) made .. pn~ ..... en ('111 .... (& dl •••• 

• ' ...... 09 ......, 4tiDlt !JO&". _wall! bf ~ In ?\lftJe. 

SUloa aM 00l.4btt~ (1910) pIOp.ed fou ~a f~ 

the .~ ot •• 1dD..... ,... ... 
tV ......... >. ",. <S"DbialI&.'. &- (a." ..... ' and 

,. (~ unraftal",. 
rmaat. (11)1') ~ And ~ ill ..... 1 t.be ~ 

~ Of ~')1~ wh.Idl helt) 1n tNt ........ ,.toat.1on Of V'Uiou 

......... of dI.~ ~~t.odIt •• 

~~ (1'24) ~ .. :lt1e • ..sdoG of __ lI\l.st.QmBa ,~ 

~. 



s 

F'\£"CU! flf)29) f)Vl.lt. Ulc' ..... ~ ::~' •• '*'_ lfttO ~ 

~a. (~,_). (DlJdIlaM) lind (1Il)" __ ) a.*ld 

~lfJO ~aeed tone ~;ISX~ "*11._ ~l (;o1d~J&r. 191(;: 

t.o & $1b-~WJ W'l#~ t!KiDiIll .... 

:laQ .mrj t,yyu (1 ~32) est-tidied uphl... eercu1ae and 

lIr.1u1t,s of ~~i SJII!i artd ~~\\I ~'''''. 

;i. QI~ n •• ~"). ~l{' i. ~ n.$'f,\. ftcx~~ tlhe.~J O/.Jnd 1J~t.8 

ct. l'llahabaf'i. 

'!>r~VM8oe {1'))4) :"~ a ~_Uc aewly of "ar:.';.~)\'lJ..t.or; ... 

and l'fJ03(jfl1",ed only totai1O ~~h. ~11 ~ 

(';X~811) ant!~. (~iiA~f. 

:?4J,S. (lry)S) t~ a r~~ 1).. .... on a '~lt)(,,\300 ;:)Z s~ 

-.n:1 eJOOU 1~1.11' k.nOwn oa '" ~)het. OS' pl."t,dt CAU80:l i'J'f a::l1No~0lM' •• 

"cntto (193S) mr)Qne~~ ~e ~?h1~""'8 1n C4t.t..le .::Jt 

·;·"a .. " ..... .,"" .,41t_.4.-.. ;.. ....... '.,' • ... _A l''t_ .... -..lIJ .t .. ~t._·~_ "",., ....... ~_ 
,_,_~J ·'''·AiIW_''~,,". c>\_,., ... i>JI6\ '·~.1iii.A.~"",f '~ ,;;.,r. _ ..... _ 

;'~lett. (1')36) 8t.U\,UoJ t.he uee ~ of cillMliif¥CSIl 

h'cr'a ~"l&."\tD .. .,.,;~ also ~1bad t.!~~ adUlt. flu_. 

r~~l$ (1'1l6} ~ a COl.1- tj.¢ti ot t~¢1GtQ.;1.1d$o fran 

f~lay() .-Jd r..,~t t.~~ '';''~& ti'.ualilaata ~;'1$r~h3:;;t('!Q~. 1901 

ft~~d !~ •• >,'a1:::-ioc. 1003. 
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tlr,,~j·~()lf'!tlDl"'1Or. 1~1')·~. J!. lmllr-:MI& (l?'u1c:U. 1922). i,.. ~ 

(?l;.\im. 1~~22) J .:.:, ... ~ (:l_~'k. 1~)3') iV~1 l:.-~ 

(!'1U':~~~. 1?j1). 

;:fo1dbllN:'t'-. 1910. of lr't!:l~~ ~ ~t\tJ ~J1t:al 

eontJ:ol to ohoek 1nfect.ton. 

"il-let! (1''''l~ ftt:wl1G(1 et~ 11ft! history of -~lil MiMM 
f1l:T~ oh_p. 

va1dy~'l4~han (1!~1) L"'ttiuQed ~~ ..... t.61 l."l!!'eot.1on vlt.h 

r'ilitJlrlli'1WS aw. .. 1ft " calf. r~_. 

O\Ir·'<:'& f 1~31 ~1er1 ~ of J~ st&:.d. 

£.. QEIIJIIa and 2A Slalalsaa ~ t.IIIlfm and bUefaloe. in 

t.ahQce. 



~.rao (1944) aocen.at.ned the oar.11uan ~ .. 

·L~ ~ph1Aard.a$1a· ~ by .....-al .~"of 

'i~ in tntUan rwdnanu. 

'7 

~~~1'aood (1944' ~~! ~ .ilf~a:&t4lJ.l. 'n .nofth 

larUe ca1ttJ..e. 

s,,'v~ (lrJ".t~b) ~tled t.he UfO h.lst.or; of 

PM~ sal ... an.4 911tiDS1lXW sllall&&F roapec­

u,wl.y, f~ %nd1en ~ •• 

Mlalorao (1945) 8-.t.d!6:! tJ:'18 car.t*l tlntmtlJ~ of (~"'lc 

~ a.l.onc; wi"" tlte1t .l.nU:ITi10I.i1at.e host.a in eenual. India. 

~1I::1tJ~. (1')45; _ud1ed the ~ ~e of vu10ua 

beJ..-u:mblc J..."\feot.1on and .. ~ fw:t.hGJ: 8W~l"1 Of t.ho l.1fe 

lUs...,. .ntl p.nvenUon of ;;N1lt18KlD "1a:SIMlD -'" 

SiIM&"'1l ~"". 
~~Uu (1')45) ~ faul ene.tit.!. 1n ~;$i()IltIJ'lUG ~o 

Jm;~ ~'lb1_~ .. in HedJ:u. 

:,;r1vaot.&va (194$) ~,lGde .. auner of ;'w.Lm1nt.h.1c 1nfecot.1CaaI 

of .~P. \.~U. ~t:l. and bufl~ of "'tJnjab tt.."'l(lltlldh antl 

e.t.ab.U$~l v1de8l~ OClOUorJ:«lOe ofY.iailQaoo ~"£Ea 

~~ saaJ.1 .i!.- ...... ~ ~J.I ..... ,"'. 

-rha~:4r &"l5l'iimla (1'4S) (~1_1 it) {!~1 ~ ~h:t1orn 

of a now .~lb1sw •• 2iYSE" ~_ fro'~ the ~ at: ed.el.e 

ant! butf.1oea 1n tJ. ,1. 

fta:n1s.beti • ~ t.O olue1{la. tot. 

ot..lology of -G1 . .\1aI"lt _1 ··:~l_to· 1n 8r.eep M;.1 v"Olllta in nine.,.. 



0· .... (tHO) ~"\hI ..... ou.lad ~ ~ dUeue 

." the lA~k ..... tII"Ob ....a, •• no_ •• oauaod bf ~ 

MPhi ... omM .&ft17_ and ~. 

aDIIaIAiltl· 

't~ (1948) ~Hd .. OIfttUt.1oa • ;11tl"· ·and ·011lo1" 

1D ahIei) ent1 goau. 

S~Jab&Q (1949) madtt • ."tei_ of tblII ~u. of the 

.~ Of OC'tJel' ;,1i~.9_j.Wa aw.}~. (U.,.". 

";1~t. (1'5») fow16 UdNe epeo .... of 8mi~ ~., 

~,~ in eatle in UnJMd 11 ..... .. Inland Y1:t •• 

W,A (:f.eder. lftC) ~. 1901 and ~ ... 

epec1oe. Wbich 8he ~1 and .-....sbtd u ;:._ ~ and 

and t,.. ~ !t ..... k.l~". 

~ (195<;) ~U,Gd t.ho 4\1."aav of £ .... ..,._ 

(iiiaUI'ea:&&I) _ .... ~l «,.. oauJ,.~ tn t6~. 

:.:;.tnba Clt)$)) ftudlod the lifo b.lRol'y Of f;~ 

9.ilXAaet'III.* " ~t.o1e pa.rult.e free \he N'l:1On of ."u... 
8heep and ~. 

~andOn (1951) ~ • ow ~~ 9U11&1181& 
en. t.he hmOft Of b\affalo (.- .... 111 f.rGll ~. 

f-,-J.fIhna,.<'} (1951) R!~ .. ~"''k of ....... 

ampbl ...... l. ~ oat.:tle of !feU .. 6.iau-iA. 



au.,,,.. (1951) ~ ..t ~ trJ-~ of 

i~"nQAlt'l_ ..... ,,1.1 MIl __ • ~w .~ "J.~ 

~hO g8nUIl Cot.ylophO~ vis •• £. .",_,'1 liM $i.. i""' •. 
~lU1eS and (Jo1(lbN'9iU'. l'ltl ... ~ ~. 

a. ___ J~1 .. , \1WU' (19M) iA t.heJ.: ~ 11 .. of 

.~u1toa in ene n.~ of :t_'~. ~~ ~inarf:J 

(P~. Util). 

""'lea and ("41~. 

1910 and fa'BAI .. I. (~ ... ~ 1945). 

;f)'van (1954) made • dol&lJAd A\dp .. \be QOICIMIftly 

~1fto eMph1~ of ~ '" ~ AIr-loa ead idMIuf1Ol!l 

eo V .. ~ ~_ cr'~. 11(1) and 

SM~ •• "'_ (P'~. Ift:>l) M~ 19". 

D'Wk (11)54) nr~ • nav $p8CHe k:i_a_ ltliiItI:l 
fl'Om UIa ~_ of .. \:IUMla; 1ft ~,.. 

D.f.nst1lr. and tl1M1Jt ('954) ...,Ied tbIt Uft bl..,. of 

t.IIJPPbI __ Wf'P ftll~ ... 1101) an MPbi--. 
pu"u'_e Of ~ •• 

~ (l~S5a) 1~ a ........ 1p\.1._ Of r* .... ' .... 

• AS (~. 19a2) and ~ • ~_ -.udy> with tha~ Of 
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~he f~ of ~ (1922) .ad ~ •• (19.). 

T~ (19Mb) ~n ~ .... ~. ba'M" 
___ .I_'M fr(X~ t.he ... 01 III ... \&1 .. uuc1cnaW. 

~ (1")$6) t~ (\ ~ ...,. Of he1.rdAt.tt paCe­

d.... 01 -.lr.41.a 1n In1.s. .. 

n1nn.1k (1?56) made • ~l.tk1 -u4st on t.hCt ~bOlOl'Y Of 

~ _II .. ". U~~t:'. 19(4) and ltUJ 1nuc­

ftIIId.la... he"- 1n ~~. 

fJupta (l1tM) d.\~ ..... e,poat •• fi ...... ',. Y17n' 

tCCD III. &JI1a.. In "'*""-. 
~ ClOse) ~ <i&~ _& __ (CJ:OpUra. 

1M'" t,;aatman. 193'7 !~ lndia. 

iAnrR (196') _.u..1J.od m •• _. 
F1~. 19()1. a ~ 1' ......... of oaU. 1ft 1-..1. 

r~J" (lMOa&b) nucUed I\hiI 11t. h.t.~., Of f~ 

Slllillat _~ F1~. 1104. ~ ~ ... ~aa1. 

of 8bIMp tim(! gons .,., ,.UMti11W18 lad, .. :lUloe and (;o~. 

1910 *" M\Pbl1iiltcme pal'aaJ.t;O ofbLdla1oU. "'1' i.UJt1 QOau. 

'~rJee (1966e) ~ ~'dIIS?M4 .. 1a&Ja 
frem oaM.1e. b&affaloes. eheGp .. QOaU. £. Il'6&al_a. from 

bqfC~ 0Ad SMi~Aa _i_ frQ't,J 0.,,1 •• taaf!a1oea 

end ~u ... 8t,'J11111C'L1wly. 

~". and ;~ .. 1"u~ (1t60) OdJ.'ied o.t.t. .~udJ. .. on 

t.hG Ufe oro .... Of iAAlIi»C_lI (CfttplJ.ft. 1047) 
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rt ..... -. 1937. which pUUl"_ 1ft .. be We 6vct. and ~1 

bleddel' of bdhl._. wi_ • dUo .. .lJ*i_ Of t.be Gpeol ... 

*'1 ..... : ft.". 
fI't.1r3 .... Of ~u.e .. H ........ ~ ~ •• s. ud ita 

.... 1 .... in 111111 .. __ 'I-

Uvu.- tafttJ ~1t.ha (lMl) ~ a checl; .u-. of bel­

~ ~fI4l" in tJw ~ 01 t:r .... it.oJ.«n. r~ 

v ... .t.nozy Co.\l.Oge, .in vtlJ.t.:lh t.twr bad incl'Wle'l ~ foll __ 

.PIC ..... of ~$tAIr. .. ·4J.ao~ SilEX' (::'.w. 179tJ) 

.. toot..-". 1901, 8~1le8 and· ~~<1bo~. 

lfle, ilIKM JaIl ~~"~"l. 19'1 and ~IAI SlNBAAi. 
(:[;ropu,,"l. 10") 11OU:'...... 188'. 

".,paI' (1")61) 8t.f.t.,.'1ot.l t.he 1"_ bt.~ 'Of :~'_M ""'&at. 
an ~~ pal'caSte fr<n _he .NIOft of t'ndian ent.l. .. 

fAIolfn_. 

D1rWd.:k (lK2~ Npotted ?1I'M'IibI: _ _ IiII9YA tlp.QOIY. 

fl"OOi oat.t.l.. ant1 1 ... ~i.. ~ "n ~ :e*'Ye ~~. 

~!Wd~jee (1,.2) et.ud1ed t1W ~~~ U'er~~odee 

of da:»eUooUK! dtoaLa. 

0Ur-- (1963) ~l.efl"J ~'bed _,,_ ... ua 
'·1ac:bCJqr;1ez>. 1904. a ~1~ f)! ~ of the f~ .~ 10 

~""J" 

l~Uy .. and vuahnay (1963) r:I84e a dc3tta11ed ~J on 

.-'at.cn&.Hlo 1ft .heep and 'pat.8 Sa ut.-. Pnde. aft(1 fOUftd 

.. be foll.~ ~ ... 1n¥o1ftd. iIIIIMbr\ll _III 



~lISIIIaIa _I ...... 
arld ~u. I'MMIll •• 
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~,.. (1961) __ • ~ ..., on "110 .., 
apec1 .. ot ....... ft<nD. vi ••• SIIidIIIISlItxll _mOl a.ap. aa4 

l.ratA_ .'tIIt'" ft.arp. 1_ \he .... of ahMp and \'J08U 

nepeotJ.Wl.J'. .. aal'e111y. ~ .... lfi,,""" 
sa.na (19M) ~, 26.~ ~_ of ~co.'" 

1\Id.naftt.. aI'OUnd ~a w1th ~~a Of Which 51.'~'t beI.ng 

CSI1_lI~u.. 

$Q'he4 IS. ... (1964' ni~ the ~~ c>f ~. 

IA_· ~. _tal· ~. ~. ~w 1\\lU$rallAA •• 

w1'AldaSl&lu. ant' ~. YluIe~ in Ndnanu J.n ~i""""". 

tlJ.M.tk (1~) ~lbEKl and fl.~ i!IE..-&1I\raa __ 

o.ap. frem the _~ Of cat.t.lo .in T~_. n. Alto dee­

erlbet1 ~t:J.nal pu'~~G ..., j!. .kmtlllbl&ill 
F~. 1001 in rr..fr.t.oa. 

f.~jee and Cha\lhan (1965) .t.lkl.t..~ ~ ~.~ fauna 

of %nd.ia and ~ ... , the ~ of ..,. foll.ovift9 8POOiU 

Of -.pbi ..... J..rt i!omeeUc ~U. ?~ lIED 
C·",4der. 1790) P'1ec~r. 1901. ,. ~ ~. 1923, {cILIASI8I1II 
M.1s:SiNI'f'ma (P~. 19(1) t ....... lc. 193', ~ atMA't"mn,. 
(·;t.Ues and (::~ ... r, 191;~;) t~. 19", £. sGat.i'&. 

~J-. 1966, ;Ii.. QIA&"~ (:iUle •• "14 ~. 1910) 

"~~. 1')J7, '::e;;lonOQ'~r1e ~U_ (U~. 1104) 

r~~ 1~", ..... IA 0UpU. 1911 ... __ • !~ ....... 
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1961, ... _u.. (F~. 19(1) " ......... lt31, 

W ....... ,. ~. 1951, 

(P~. I"J1). :-..t.* 4tJftd ~. 1910, .£ • .t.aIIAR 
MulIbU'J-. 1960, £. .11_11 a~ •• . 1~1I. ~ -.A'I'.a. 
r ...... jGo. 196'. i~1I fentpl.f.a.1M7) 

~. 1937, 2t1llM &111_ ~ aDd ..... 1141, 2- 11M' 
-radon. 1"'1, _a_ ..... CPOJ.dec. 113') r ___ _ 

1966, i"_ln • .,..". (CwepUa. 184" Paid ... 1891, 

~Ifi'.&& ..... ". (~. 1016) tlUlN Md ~. 1910. 

".'WIII! ....... (po&ri .... I.') SdMe end ~. 

'910, 1. _W. (POtn. .... 188,) -.&1 .. and ~. 1'10. 

_'IBM ... (J0I818GB. 19.' ~. 19M. 

~ (1066' nponed ;al' .... 111&11_ ....... _.&.1 and £. ,'\IeaMl f:1'OIA" .Pd· ... 
MlakfWtrjee (1'664) ~ ~ ~ of .. t_ 

,e,llKRlWl ($"1 .. eM 001~. 1910) ........ 1'" .. 

Indlan bltffaloea. ~J- (1 ..... ) u, .. _*"*' IiDd ..... '*! 

f'&IIdI'8IIlii ........ (~~.tcu:. 1881' 9Jt1 .... aDd 0GUt.--c. 
1'10. _ ~ ... puadt.e G:f COW8 and ",ale •• ill IntUa. 

MulIbU'~ (lMea) ~ "~-- • .., apee.&u. ;.1' .... 
..... ,.,. frora t.h8 N*\ of gl2ll Id ••• 

~ (1M" 1.Ut.ed ...... ,.eix 9fJnet'.t.o ..... .,~. 

wt'dGh haw bien ..... ! ............. . 

~ end ~t. (1M"'" _pcIIftId.,. ~ 01 

fA ... " • ... IM fren ~ ...... of .... U ... ~ .. 
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and .... " and also _I ••• anAla •• COIII,~,_ ~ 
eraptd ...... pUUit.e of ~ '" XftdJ. •• 

Ve.1.1GNco (1.7' ~1bed __ IMJW .,..,t ..•• _ ... 
.... 8A4 Jl.. tAIMIIlM &om UtJSR. 

UCIIIl en a col1ecU.on of adUl_ ~~ in sheep in Indf.a. 

~u aQd veneta (1~) el_ ftladlod 't.he ~ 

ev--- in tIeU11 too i&'mUtt abe ___ \U:G ~ft ..... in allMp. 

Mt.IlCbU'jee (1968) at.U*, "he Ute bl.~ of ~.D ... qa 

1a1lSJa !lUl .. and OolltbeCgeC. 1910. an ~8t.(r.W ~ .... a.1" of 

~. in tndta. 

Jain and ~~1 ....... (196" AUIII.ed thO life l11fto.t"J of 

..,4_11 .. , .. ",., • ooa_ IftPhiGt.cne ;_oat-. of 

~ lntnd1 .. 

-..." (lM9) ~ _he ~ ~~_~J.. in 

~ ,~ue too ,rtE...a&_ &al1InM ~. 1922. 

~Jh (19"10) ~ !JP",. AIda. ft.Q.n.ap. an 

........ pM' ..... ". ~ 8t.udled ~ Ufe 'h1at.oq brJ ,1ft~ 

.moep and goat.a. 

Van ;JuydoncJt (19?O) ,l'8dCI • 00IlU'~ to tho et.Ufty of 

... ~. raoc'ph01O(~'Y and ay .... t.lotJ of f>,ft1caft p~ 

tddae. 

~ and G\Ipt4 (1~"1) ~ • .., ___ new epae1 .. 

..... from CM.Ue .. IlaM.laal-. 
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MMh (1971) eetulbU4bed t.hft Ob .... at:J.m Oft the aeeeona1 

.lftcldonce .......... .1.\'1 of , ........ 01 irlnat.un ~MG&dea1., 

• dl_ ... in 8tlee1' and I,J ..... of Ut.-. .n"~ 

~ aDd (~ (l~"k) ~ ... apec1 .... ~ 

11'i'IDPA frCln ca.t.t.le .t. cmalltl.la'lt. 

~ and ~ (1012b) ~ • QOIW epeeL .. 

_Ifnm .... 't~ ... 
9&11 (1911) reponed tba OCCNI'nnce o£ ~,~ 

.~(~1cw:~. 

LA aneep in lntU.a. 

_1.Idl .. the ~"lhOlOO7 of 

SlZIAIIIII'Ilt.lI ".'11SI1IMR .. ~ pcna1tA of !Jbeop 

.. to Januu and !-~. 

Ba.U. and P~1U" (1912b) noo&'ded £II'JMaiII6_. "SlaiM 
l! .. tr.he tta:,* t..I.me f~ 21M _. 1r1 J~ ~ ~f~l'. 7b1. 

epec1ee had been pftYl~ly ... ~ fl'Om __ $;10 and buftAloee 

10 V.1.1a. 

ctM (19'72) ..... a ~ 00 ~ ,~ of ."Phl~ 

and found ?1IMiI'h'PP _ ... and _ ...... 

:aAlt (1?73) made • ~ Oft ~ of twWft'-hr.tUe­

Ill... in ahaop 1ft aibU' • 

.fda (19'7') ~ en ~a·1.. tMWdy on the 11!. b.tat.ol'y of 

~<Jah. ~h. CNcar:l_ end __ ........ along 14'" t.he l'loat.8 

~ in india .. I.n ot.baC' .... dAe. 
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~,.. and Cbauttaft (11:1,) Nde • dftdl.ed _tidy -

I..,.. empbl .... .00 I'~ ~ CQIIS'tIOft _pee'" ~ 
J.a ladS_. 

Siaba ant! 5ahe1 (1"'-" dO • .,1bGd tiM 1ncI.dence and ...... 

of hal.miaVdc lnfoc:t=1one in ~t.. in ~. 

VoJ.~ (19") ~ a 1lV .... ~tc ~ of ~"ndeII of 

t.bIa oenua Siils ....... '·l~lt. 1911. bGMd _ worl.d v.I.&. 

....... iel. ftom ~. 

De11 and ~ (191.' reponed a..,. 8~". glanW 
_" fr~ t.he N"»n of ~ shoop in r .. ..aatn1l'. 

on.f'1~ (19'7.) ma4e an .......... • "ud1 Oft the nel~. 

of buffaloes and npon.ei iAiIIl\llraill aeltl.i'iMB .. ~ .. rQGt. 

~y Cl/ICCN&"riDg ~. 

~. and G111 (1915) st;u41ed t.ba l~ of bP.~ 

1ftfocUon ..., cOftU'01 GI ~ftQm.l.... 1n anL-.le in two 

¥111.~ Qf ~J~ 

C1Wll. .... ~ and OOpal.kr.t~ (19T71 ~~ .'1 ~""1_ on 

~Ja~l belmlntbotl18 1ft abeep 3ad QOat.e 1ft eo.tl'~~ 

('l'_1 ftodu). 

~ and n~ ( 1 I)na&b) ~ 3 dfta11et1 ."~.,.,an 

~dpU""' __ of lftdla and ~ UIe c!t~1c 

~. of 22 "P8C1ea o,f ~;ml~ balled on whale rt'lOUnt. and 

eevt~ aectJ. .... 

-- (1'''' "eaI'tted ~ ~ 01 ~~:z;.a e._ ~ao. 19". f~ bullalooa. • new boat. 1ft RaJGfthaft. 



l' 

!)Qt." (1978) tI •• ar:lbOd ~ P ... ~ ••• of bo91Me wl.n 

..... 1,~ of _1M AId .... . 

QIpU _d ~1len (19'78) deecl"ibaId t.1W ~IY. lympbat.J.c 

and ~ ayatAmIJ of 0Gm0 a.~Xa.t.ftOmII. of India. 

9&'1 ...... aM ,~ (19'78) rqde effon.8 toO ~Jt'OM 

pfttpR. ...... emph1~u1. 1n cat.t\le in Haly .... 

f".thatl~ and. .~;J.n.,J})! 1973; l'ep~ the £no1f,:ktnco (,tl! 

~~ 1iiQA"'*~3 (i;r<tplJ.u. 1M1) 1n~~1on 1ft ~ 

of J1Oft.hem India. 

~anr.;phi.t.oIdu.18 1ft bcWL ... in ~ll~. 

Jay~ (1919) at.l,J(Ued t.he amptd..~ peWaat .. of 

~Qt.'tDft.1d 4'&flI.r:\4la w!"b tjlO.t.r i;~ 1n~taQ. 

sey (1'''') ~ t.he 9aJ.J.dl __ -.1 rpt.em.aUC p.t.lJ.on 

of: IJQDII ~~_*,1ll18t.am.ld$ of toot_ ~". 

J.1It (ll.l79bi deil4I'.lbac! .he Ute blAOltY and ~.pb1c&1 

di-.r:1WUoo of eaEfI'lMiM ___ , (t',,1Ql\1lte 1962). 

:Jet end urabet (1979) ... .u.t ... ~ fMllUIllAassrAl 

n.-. faa ton. ,\fr:.t.oan btdfaloea. 

~ (1980) ~bed 9II1tSIIIs&. ~ .ap • 

... ~M I\PIIO of III &i:J'18 i1s end MI .,.,. 

Hdeea and :\eo «lgoo) ~CIId ~ emph1 .... and ~ 

~ .... of .ehaep and tJoaU 1ft Aadbn nadHh. 
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nue.. (ltal) 4eeoI'.I.bed and fJ.gund ........... , ,he ~ 

fOUftd in ~.UMt ~. Sa India. 

U1 ...... all. (19ea., ••• J.bed ttwo ... t*t .... 01 

amphi .... ft~ too .... genu i»Dlble". (Iandly 

0gerUdGCt "u :fcW.) pU'u1\.l.e 1ft InrSten abMp. goaU and 

bat.a1ce·.. 1'heJ' (19~1b) al_ dNcI'lbed .. new ~ ~at,omw 

!JiMAliu\1 ... , ..... (~. ft. ep. tfOV. "-'1,. ~1~) 
f&"Cn but ....... . 

_1 ....... and TrJ.pa~tlY (1910) n~ • new 98fN8 

£I\IIIIJA ... wl~ l.,. WrM' • .net ~ ... sa •• 1t.o t..,pe "t)CJC1 .. 

, .. td'IIIep. god. .., wffaloee. 

~l&"I"asta¥a • al. (1'00) et.u.d1 .... Vto helminth pu'ad __ of 

... ., atd goat.$ .1a t~jab. 

ftlp~ and sriv .. uva (198la6b) O&ITted 0IlA det.aUed 

.00y Oft • ....a ... \MIIaa aed 1. 1Ita1i& ~_ome of 

1A'J1aft ...... gone aftd bUffal_. 

t. 
ae1bO ..... (ItSl) "'wUeeJ f~'. and f'.ampbiRO-

1'11 .. 0 '" .. ,lAt ift t.bO pIl"OV£ace of Veft81U .1t41y. 

AJ,-J-..bl • a. (l9'a) n:POft*.l Stll_ WteIaMDe 
'.-em ~ .... of ~ lot:' t.be !ir ........ 10 Iraq • 

..... k0&7 • al. (19M) ftI1*-- .. 1nc14Gno1 of gUU'O 

~ {lIIftlI1*.t.c 1nI~ Sa .... u. in KaIIiIU? d18UU$ 01 

"'ulan (19M) npM'Ud ~ .... 1Id~ 10 ~. 

la .. ~ I'8QS.- of eout.hMD !JUlt.1d.l'ia (usa>. 
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~ and ollhmd.a (1984' M\l4ifld t.he a.l(IQifioanoe of 

tlelmal1t t • met.tJod 1ft __ .,_ ..... of ~ of ~ ~ 

p .......... ~ (Sdd •• 19.). 

Si~ erd Shah (1964) ~ t.he he1rd.mlblc lnleo­

.laD of 1'"... artd r:eepU'at.or:y uaot. of catitJA of z>eahllWU and 

to. life hiatol:y OJ! k"HMQh&_ aD'. 
sabIJ. end .l\ft8aI".t (1965) rude ........ l.od _udy Oft .............. 

t1lut.s at1t.~ 1.. COftVOl 1ft lUhd'. 

9aha1 (1")85) made ~1 •• on ~ou flWto* of 

..... OQalurat ............. 1ft p ..... 



MATERIALS AND METHODS 



~ __ 001~ t ... t.be ...... a1 ~ 01 

eet.Ue, ......... ~ .aM ~J0iR8i .J.~" ~ ~ 

.l~ hIWIe. -...lach1 .... 1'I'4ohu. ~t.S.on .~ 

...... 'rd .. ."... plriftt.e .~ ...... t~. ftic:nwl 

.~ ~ nhObed too t.bD ~ .... ic Healt:Jl 

08t~"BOAt of the Col1Gge et ~ ... Ana=-l ~. 

~ Q.tW! f~ ~ Wma18 ~ .. p .... me»ft_ at. ~ 

~ o! ?~. ('..el.le;e of ~ aM 1\nima1 

SOiGaCle8. ~. 

Tbo ~~ wee. :~t.ll' coll ....... 10 ftOCmaL N11ne 

~ aftc ~ t.be ~ ... bU.. ducta of tJ1I .~ 

~ en1.~.. -rho .J~ .... ~ t,o t.bIt l.abcWat.0JC7. 

800R afteI' ooUeotJ.on too stwty .. ~ of .......,. and 

l~ avn. aU.w aJ .. ~ QanUy in .. _ .. tMO 

....... l.l.... 'fte ~ ... _ ... .w. ,01 dtt,...... epooJ.ea 

of ampbI.~ __ f1at;.....s -' ''-d 1n 10')) f~ ~OI' 

.~. ~~ __ """'''12'''''1D 
~ ... va ... aat1 al!~ in. ttwO ~ 01. dlftlUad 

..... 1'hI7 ..... ~ ~ ta ~ 801 ....... oa ..... so 
u..~. 

AoatJ.c: alwI ~. 

9to1:fk "",*1._ 
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1D " 1000 IU oonlcal. flulc t.o boll _ ......... aJ.e 

(Alm" (~;o4) 212 '\'} .. ectded too __ • "'Aec! _I.\R.IOL\ 

(~ bf coo.Uno ~ a Ut.u. pftIOipl ....... f...a). 

Again ~ ao1\ItJ.on wu bOiled end pOWdIJ...s ........ a4IiId 

Upt.o _UI"aUoft, 1..... t.U.1. • ll't,le ......... ".. left ww:U .... 

sol"*' .. ~ 'fho IlUk wu ~ 0IIJ0led ana thO au.tn 

8Ol..u. ... aU~ -.0 mat.t.an fOl' .. bO, ,t, ..... ,~ 
• ooar_ fUMI:' p6p1Nt and S " 10~' 91Mt4a' IICIIftJ.c aoJ.4 .. 

finally a6:Jed. 

Jt;ock ~uUoft 

nl.aUl1etl .... 

•• 1 oc 

•• 21 oc 

T1W .~~ .... ~hU'r ~Qed. 'rhor"'" 

4eet.a1t*1 in 1~1 acid aJ.oohol eM .a. of 10!' &\cObol eM 1 m1 

of ~. hydI:ocblor'J.e 8Old) .. _ ...... ,.fIl ~ of (u..,. 

t.11led _... to ~ t.he U_ of aoI.d .1' any and tJt.bM 

~,,~ 1n ~ ~ ... of aI4obol (tlt<i<)~ «l~ and a.beOl .... , 

.u~ 30 ~ An each 91'''' .wi 1Mt:.l., t.wo ~ of 

.,.101.. ~ ~ nmaJ.n e_ ~ 11 rd..,... 1ft oach. tft 

place of .,101. ~ Vee a.1.AtO UMd .. a oloal'Jag ~ end 

~ w .. found mon auS_abJ.e few cle_.lftQ ""~ .~~ 

Wbieb ~ ~ \.tJ'MJ tOt: ~ The cl.eand ........... 

__ "'*' ~ in Canadll bIt"_... ftt ••• p~' ........ 
~ .... t&lUIiIIId for: 'ho ..." of -...~ moc~Ot3ioa1 

........ _~ and ..... ".S_ ~ 



J. H1~ of IJMt,W ,.. .and 0Ir.beI' ~ • 

• ) ~1aM"'OAt 

Vad.ou ~ of .......... haW theu __ d.1ft.1not. 

aM!)O and ~~ nlu:atl.Oft ...u d.t~ thO abape of t...'1e 

bodf -.i .. IIhapO 6fId ~ cd t.ha ~ crjaU. 

V'1'OpIR "~t...lOn va_ ~ _ t.he fol~fl(J ~.t.ho.'t 

(~'". 108)). 

The A!~atJ.y •• ~lCG of· U¥O .~nans wen put. in 

• ~J 1:\1 hh~1: Vhiob VOG fllled with ~ SO ~ of pbyelolo-

1J1c41 aa1J.ne CJOI.UU.oft and aha,... rigonuly f. abcM* t\4l,f • 

mi..... t1t ... ~ to a ~ of SO ~ SS4C ... t.han 

gradually f~ .I.M.o ... ~ bOoltel' tJ.ll 1_ .,.. fW.l. TM f.\.w.a 

4J..t in a ocnpl.eM1.7 "1.-1 ...,. and the ebape ........., wee 

-.lfOl'm '01" t.he ... ~. 

j~ f1fteI: t.M \JrOQOt,odc.w ~\1e4 tkNh to the ~t.am of 

the ~~. t.he aupil~"1t t!1\l1d .. tJlI'OWtl off and ~I 

Jly,t'. fot=a11:n waa ~ an a '1 ....... ..., al.1G1rflOtl • bOW. ... 

.". Is.d .~ wen ~ J.a ~ t:.ap • __ floc 

aboU~ 12 l\OUrfI and ~ Mbft!!.lt.-.s 1ft ~ gndU 

.f ~ cca~wJ ff."Cn ~~ S~ ~ 9.""" end abrICtlUM • 

..... ~ of ~ and allotd", hal' .. bO\« 1ft .... ~ 

~ ~ in vt'doh 1t. vaAl tIapt. ,. I ...... TbII ~ 



'rhey vue ltI)pt in a r.:'~UN Of 8q\lal ~. of ~ 4ftd 

t..u.ia for 15-3' ~ in .. --. 1'teat.. t.he _lOCi.,...... -­
~ 1ft j)8hf.in vex. fCNr' ..... 1' • .u~. hall en hOUr 

1ft oaah $Il{i lineU,. bLoc_ ware.... ftW ...... ou wn ,;ce-

pU'fI4 at. e1fJbt, ~ in IJGtg iiw p1aOe and .... nId with 

f~Un iD1 .. In au1n aos ~ in ~ ba1 ... 

4. r'~'Qgf of .f .... tAInGt1 ___ I 

!ht \'t~0Ji0a.l 8\Wly of ." ..... ~ (DlAt.. 

1900) .... ~leo tr.t.od. 'l'bJ.e incl...sed \be "'u..aao ..... 
OOll-*1on .... ' ••• lotl. t.bratJ. ... * .......... ~. dllbJdC'e-

£baUon wen dot\e !011(JWj,oq the ~ •• a .. bId. ,,' __ ,*, 

epbl .... (O,,",U ~ ~ 811 .,... 0' t.bII ..... ,.-.1:, 
o~lGCinae) and large ~ of ..... ~ Of 

"""'..at.odes ~ blo.blng t.o ~_ tJ:lIItr ~ ~ vUSbJA 

tfben 01~. 3J. ..... :~h1r19 .. dafte by ~ ........... 

apec;L~ in t!J'Oebly p~ Ohl~ ~a.. 

(.,~_ed alcohol-

~ 1 9 of pO\a~ ~ .. t.a~ '" • 100 ... 

t.Nt. t.ube h8.ld ift _lMUnad poe&UoD ..... 01 .... __ 

holdu' aDd ~ 0.& M1 ~..a.on.o ee&d .. adde4 ___ "y_ 
.n. ~ of tot. t.eM. t,\Jbo va_ ~ pl~ wit.t\ .,.,\00 tIIIOO1. 

QlOl"iIw "M UbentAad ~ ~ ........ INOl1 flUAdwlUl 

~1\ ~ e...... 'fhen t.heft .... ftO .... lMatJb1 .... w. 
bf.K~ 01 ~ ..... tJ&be. it. va_ ."'1M vt\b 'Jt)t~ .~eDil 

clOC1Ckl __ ao. 
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The fI.Md opeatnwHl. Wh&ob bod __ l.,...lOW1ly ~ In 

___ and ~ Sa "'" ~ __ tb8ft ~ 1ftt.O 

~ __ UIbe ~ d'4.~ a1cOb01 for ~. and 

~ 3 t.o 12 hOQn ~ ~ t.be ___ of pl~ 

"on end ..... of t.hO~. 1\ change .0£ eh.l.orlaa,*, a1cGbo1 

~ 11Ct neoe ••• cy ~ Oft the ... _. Of t.lw.. nb~ 

for ~ at. "he ... Ume. 

_.1 !l.I.ng. 

Tho epac:L"*ls warct ~ 1ft ~ ~ and _do,*, w1t.h 

ae8t.te al'.n~. ~ flu ... -.nt ftattMd evenl,. ~ trJ1Itft 

4t.ff.~f.at011n l~ eell.! ~ 80 that ~ J.ntema1 ~ 

Nt.d~ ~o 8t.o1n hUt ~t-e body vall l.~ me~of 1 .. 

~a""_. 

tWrfdrat.1OQ was ~ in ~ ~~ Of Al~~l 

(OO~· .• 90'"'$ and ~~, !~lf an h.OUr ,L") eceh ~~ one hew: ,tn abeo­

lut.e l!~ 't1bf.eh vat!· e~~~ ~ ~~!ftt3 thle t.t_ • 

. :;loYe 011 WU fOllftG t.o be t.tae t..JNt. ~lntt ~ f(,)# 

~tU. ~ (=l;~1 Gil. ~ iSUcky a\d ~UOl;j o-l 

.~ beca3tte dJ.fi1(NJ.\). :trU.u.J.ll'. t.hftn ... ~~ ohd.a­

~ of t~. 8.~. WhilA 1.'1 the 0.11 ~ t...~ rct'~ "he1!' 

~ ehept in abOu.t. () \0 12 nn :aw.! ~ -Ut.ab1e fOI' ft.u.. 

~onOfs-~~ • 

• -~ _"oac~ r;COtr.16Ic'J witJl t.ftandll.um1nat.1on. Tba 

taot. .......... P'd'B ~t -.. ~ be .-.en in do~u 
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~ W!\.t) tJ_u tUft ........ uP • ......, t.he mMJ.o.. 

~tA.al ..., ... of __ -.l ...... gaat ..... bulb. ~ ...... ~ ___ . ~. CMal.... The ~al 

811dM ~ .... 00DfJ.~_ .. tJw ~1 _. 

v1Ml1J.rMt 9lenda.... Ideal, ........ vu done in c1cMt oil. 

tIbIab onJ.y gave ~be ~ .... ' r...-. ~ ~ 
in 0 __ 4 bel .. __ --. 

per ~ ~'f!CM.U_ of....,. 8I~ •• qu,lc1c. 

mcat.hOd (~'" 1900) wu eol~ in ~ the ~ .. 

O9Olded and ~ b1eeohOd .z,lGC ........... G~ in t.ot.o or .att.er 

meltlng _Qt.tal ....... in a ~un of equal peR.e of l.aot.o­

~1 and plWlOl.. 

6. PNVUance of ampb&.~. 1ft ~ ~. 

Col.leOUon aM ~u.on of ... oaJ. ..,loe. 
~1rle ...... MUon of ........ ~. '1"Gm c::Rtle. 

buff~. ehMp end 904U ~ht. too the cllaS.cs Of Coll..,. 

Of v..1Na.Iy and~l :JQ1eno ••• ~ MdTrJabul" .... 

done ... ~~ t.o __ e:.. pew ........ of J..rtfoct..f.on in "hoeO 

antma1e. , ... 1 ~1 •• wen coU~ 'I"CR nct.um I.n emeJ.l 

empt.y "tal. and ~ to t.he 1ab2at.ol'y .f.Ind ........ by 

~Uon~. 'The~ of 1: ••• 1 ~ 

..... ~ .. a ~no ~ ~1 ... t.o tird out. thO 

............. uu.onin z;~ ... U ..,..,-....1 ~)1Oa wen 

a1.8o co1~ , ..... _"'_ Ina ..... and bldt.n ~ 



"0 '-he ~f1c1a1 X ....... -.s. ceMft of .,. COlJ.eoe of v..­
.. ia&I:y atd ~1 !~ ••• 1411-.- am 1*l'lobU and frt:8 

~wni.y!A .. at.aGJt p_ Met 001$ ,. .. .t ft ~. 

Iftf .... -.u ... .,. ~J.""" ~ 1:0 the t.ot.al ~ 

of ~ al~dIed --' tM ftUDIbU' of an1male tha~ 

TbAe .. ~ vil\b ... 



RESULTS 



.) 

1M Jlft9al ... of .... IIISIII ..... 1ft .. au ___ , ~ 

WU ~ br _tAlAg 1M .... -.p .... ooS.~ Inri 

~ ....... ,. fna 4i' .... pi_, of ~ [)u-.. ~1M 

pnwalenae of ~~ in Nfl,.. of .... cl_ ()f ~ 

~U ........ lOd bt .... 1 ....,1. ~Oft U pne .... 

1ft ~ 1. 

1\ ~ ...... of 1.410 ~ .. __ ~ I. lnfeInJ.(JD 

with ~ In CSl' .... 01. ..... of dotIIeeUc NdMnU.J 

i.e., ",..ue. bd .............. and 9I'Il8U fl"Gn April 1981 ~ 

f1aCeh 19M. Oqt. 01 ~. 1.116 ~ ... f~ •• "le. 6' 

ffta but'a1oIM •• 11 ,~ oo-to8 Mid __ '1'Q."a a1bMp. 1,\ t.oUl 

of 253 ........ ft'<D ___ ... 1.11 ... Iound pcNt1Uw ( ..... , 

ICC'~. FJ'Gr.t the __ 00l1AO..s "oan bet __ tNt 

blIf'aJ.oes ~ for: tme -' •• ~ of pcwaltJlQae 

(~a.5~') ~~. ooatJI ~ (J.2n). 

The ~ ~ of ....... 11 •• tft ~ ~. __ 

fCMld dU"ng to_ monW:w of ~ .. ~. 1MI. 

sea .. __ ~ 01 ........... in ... -.le. D.dtaloee 

.ad 90&"" ie ~ IJl Tablfa tl. t .... be ~ tmM. t.h8 

~ ~ in all 01. __ 01 .... ~ vu &aI".tr;av 

eotA" __ ...,.. (cold WIft>, 1 •••• 'COla"" t.o 1\~. ". 



1.'he ~ Of ............ ClIVM1.ed b.r ...... naUen 

of ~ •• ~nd .. 41 ...... ~ hOWIMIIe of KeC'ala 

,,-... anr,t aU. ... dead MiN,. ~ fc ~ 1n t.tJe 

~ of t~ ebiJtfII .... CNC of .. __ u. of 180 ant ... 

malo. ~ 1"'.~ wen ~ ('hb1O 111). nuflol. .. 

~ I. t.ht ~ ;:C.'.~ (M.6?<n While $l1lOep t.be 

~ ( •• 1~). 

Dl' .... epoow. of ~ 1'GCO.....s eJ:O'.l ...ab cla •• 

of ~ ....... .,... and ... ~ of l,""UQQ08 ift ...... 

PlOt of oaob of ~ ........ 1ft Table IV. It. cteQ be .... 

t.hat. J.n '-Ue srt.MJiaW'rlll ~ for .me ~ 

~ (62."~) .an4 .... '~II and 

s;.. 8IJ'A'Ual. tobe .. --- (1."). !Q tb8 oeM of bdta.to •• 

~ ....... U.bi~(S7.~'Md 

~ SII .. AIISta&I thIa ..... (11 •• 4). 

QO&yl4pbM1P bad t.bo h'~ (~) ill ... p end i. 1Qd1Aa. 

r~ C9lfIiI1W. Ql.wll .,. ~r4I ....... 
ana fin· .... ' •• ...". tt..... In ~~t.a. 

htat1 lM ~1._ ( •• .., and ~ .... &_ saa&. 

S'WIbIII and 

1<Ne8t. ( s. 56~J • 

~£'ftQ t.hO ~ ~on. a t.ot.nl ~ o~ 17 

~ ~ t.o e.t9ht. 4t, .......... of f.u.,. 



1'~ cou14 ,. ~ CJ."Itft __ u.e. tJuffal ... ·• 

aheep td'ld~. niMo •• of ........... ~ 1.0 ~. fOt&l' 

in ~1tIIt .lao iVIId cae Sa bUtt ducU and 11fti' Oftly. 

~fhJ.l • ., ~. (a.~ _Id& and g~l. 

SliBllMItE' -- ..... ,u. ... ag ,. e11 "he ~ ~nant.8 
·-(f~. 

01._ of animal.. 81.."'( 8t*l.... ( &.ZA'II,. 
g,,&s9at~~. 1~ ~I&te-

iAY~ •• 1.,.,.· ~_ ... ~. i' ....... 
Gall IaIdMIa) in t.'Ito 01 .... end ....... pecloa (~J.la&Dil1la 

MuilSGiiAl' i.Jr~JMS!atY.MI Qt8MIlt&. ~ GbItI'ta&. 

9.A.~" 1li£iXIIl&.'/l!IIiI lid .. • ',ltYJIaI lial and 

SiM:iIf~'" _J_tdB 10 0 a1ttgl.e ~ hoet. 01\1". 

'me .p.e .... of ~~~ 1'eOOV.-ed with t,.,.,1r hast-a and 

l~UOO8 an ~ll..~ 1..'1 ~ V. 



t\Mf1lUl,il'SaJl1RIGWlJIJ ( n8Cl'."'. 19M) 
ft%tAS NfD (~t.mIRO.. 1910 

( r"l\- ~1!.... ., ~~ y: '" "'" ;),;... .. ijl~. ~ .. 
The bCId.r ia e1~. oan.I.aa1. .....all, CNIl'I\ICJ Mel 

.~ 10.51 nn _ 3.61 ~ n. ~ ..... o bM;\,.. the ~ 

GDl'! t.. .. leDl;th of tlW bof'l1 1& 111.H_ 

1.*be -.1 ..,.,. ,. apherJ.oal. ~ _VI ~ 

J.OO Uti B 0.16.. Ita nlaUOin b':» __ bo1y 1~ 18 1.11.'4_ 

"lha ~ ......... 0.91_ in ~ 

~1 ...,. an tttmlOWl -'0 ...,..u ~ •. ~ t.em4.­

nate et &bOut. U. l4\Igel of t.he ........ 1_ ~ of the ...,.... 

b\l.l-. 

The .......... t..etVfom end. eUi:1ht1.y lobed. "... amt.el1.ol' 

--.1 .... .I.aI\1W end ~ 1.10 1'D II 1.46 _. an.d t.he 

~or .. ~s n.H _ • 1.43 ... 

<:>vat:y 1. ovol. ,in ~pe. ~" •• ~ .L""l poatUon and 

___ 0.39 _ • 0.47 nn 1n a.t_. '!he _,~ ~ ad_ 

fZ\':b t.be .. ,. ....&1 of t.hO OCIt:.rpe. ~ "t_l1ar1a are tolU­

t'Nl.U -.1 ~. ~ ,..- tM ~Ml blfu.r:cMJ.OIl 

"t:N'.l thO ~_ .... of tno ecetL~ 1n _he fIlICU' ...... 1. 

~on. 

'Itte ~ , • ..,..,..,. opening ........uy l4'Ill ....... 

2.43 _ lit _ .. __ end 1 __ WUoa .. the bOtty ~t.h I.e 114.3. 

!tAU .............. .&a .. 11'" 



'n. ~Ul pen '8 ~blfuNe1 ..... ~ .... 
tU.-.... Of 3.14 _ , .. ~ ........ end of t.ba bOdy .! 

1.13 _ .., e ... _ .... au .... S bl ....... .. 



" 
i"~JIIZ!III s;au (:t~. 1710) Fl$1;HO~. ltol 

(~ft no. XX) 

btUe ~ ~ .............. eM. t,o bal.! of 

.... bodJ' ........ 1 ....... aUy. ftIe ~ of _bit badf 

... s 12.14 _ end ~ 3.92 ~ Dono ~a1 ~ ..... Ie 

2.16 en. 

",.. ~_ 18 autwa ...... I.. ____ 1.88 .. in d.la-

nao.r. The ...... ,,_ .lnda •• 1 .... 7. ,.,. 01'81 0I'\18ft ...... 

0.893 .. attd 1 .. hdo M ~ ~ 01 toM bclSy ... 1.14.04. 

". ~1e 0.6" _ In ~ w.t.~ at laJlb. 

1'be ~ ~ h __ :we_ ..... '" idahUoal ~ •• ~ 

~ pan. dJ.~ veo.t.it.'lr-........... ~ .,. 18Ml 

o£the_~ 

The -.. ........ ~ and dIeply .Lobed. ~~ anMC".tc 

waft1. ~ 1.64 ,. ,. 1.71 ... "-~ .... uatJ.. ~ 

1.41 r.l.1 x 1.84 "'the owuy U pOM ~ aL1(1 ...... 

C.41 .., in tts. ..... r. 1'hI O8\lt.al pOI» 18 ... WId ... die­

t.ence of 2." fD ,,.. U. .... ,_ end ... 1.41 tr.: beblftd \he 

1~b&~ .... 

Bgga ... Oft.&. in 8ba~. ~.tA ....... 0.168 .. " 

el.018 .. 



ftlr.&s Mil OO,..,.,JR.;'1I\, 1'10 

(~TI_. In) 

'rbO bOCtr U ,..&oal &a .... ~I' CN&Wt't ....... 11,.. 

4oc'aal ~ ..-.Ly ... ted aDd t.he ..... 1 bOfti .... ~ 

ftlrdobt.. '!'be bOdp ...... 6.11 ,... • 2 •• ' -. "ft18 .. RiO 

"" •••• l tJte 1eaQt.b eM '-he brlellltdl Of \he t.oJr .... 1.2.10. 

ft.-~ bMI'. _&'1 pap.t.l .... ~ -aI. apaItUft cnl..,. 
TbIt on1 sue ... 1. e\Ib-~ .... paN"ion aM ........ 

0.66 _ • 0.1'... ". AUG of .. leftQtb Of the _&1 ~ 

"0 the taJr' ~ '8 1tO.6. ". ~ 'a .. 11 aft(! 

__ 0.55 _ 1ft ~ .... ...u.o VI "he })f)tty ~ 1. 

1t12.4 .. 

". ~1 oaeca .. .." ... ~ 1ft the 

~J: fICIQ8. 1.'hI:r an with tI.ft ~ ...... band8 with ~ 

~ PMU ~ cb...uy. ". ......... diaoonal and 

8~y L~. 'l"hIIt ~ ....... * __ Q.M ... 0.80 r.I'1 

and t.he ~1oc ~. 'J.94 ... 0." lin. 

fJIII.., ,. ~ 8pbe~ in ehave. 0.11 1':1:1 in ~. 

vi_JJ..uJ.a .... fo~. ~ f .... oesoph •• l t.tl 

m.t.~l1aI'.... 7'be ~ ,. a ain:p1. tNt- 1'!f'1no In t,'l\t 

metUaa field. 

,~- ,. ~n&tncl ....... 1011 in "pre, 41~ 
ventr:aU,. and tu __ f.tt.IN t. ~ btt • folded WZ"4!tatb 

U. r£dge. The df.~ of ~_ 'a 1.51 _ ~ t.h~ 

aoetabt.tlU' index 1$ 1, '.1. 



01 1.18 tim .... \tie ............... .,... ...... tal ..... ,. wU 

~ Ud ~ ... genital aui __ 

ew- .... ..-11' GIa1 .In 8MpO. ~ .. 1 ..... 

~.lS1 ... 0.0. _ in _ •• 



(~?tg!" amlmll ftt~ Mlt) (::.:os",~&~g!l. 19SO 

(?tJ\ft !to. IV) 

~ Ineh s~ an .~ bI\'MI &A aol ... w~ ~l 

in ~;. wtv, "te ~ ~ .. 0 ••. ~ ~1aI' pan.1cn. 

'!'be dOnIIU. bOI'&tI' 1. .......u.ow.\y and •• Il17 t:NC'ged. "ftW bCJdr 

~ 6.sa din .. 2." .. ia el.. Tbe ~ i. ~1"'1. ... 
la ahapI and 0.19 1ft x 0.56 _ ira ...... The ~ ~ 

0.619 ,. 1ft ~ and .to ws.\bCuI. .,. ••• ~geal bulb. 'i'hI 

~. "' .... 1:1 .. to ~ .. _. Whioh ... tlUDb col'*' 

and ..... t.a blJAdl.y a ".tie ~ ~'be ....... 01' ,.... 

Of "be~.. t110 on1 __ I' ...... 0.61 _ in J.aD;Ul 

end 0.4' .. .t.a ~ and 1M .. auo _ u. bck!y ~ U 1.'.1. 
". ~ an deeply lobed .s U8 plead .11fJbUJ' 41a­

~~. QQlI beb.t.nd t.he~. n. --....rio .. afId _be ~1_ 

, ...... _ ....... 0." fIlA " 0.11 ...... 1.09 _ • 1.06 sa .... 

1'bo fIIR'It/ ie ___ taed bItblM ... ~_ ..ua • 
... 1or: to t.b8 ___ .t_ ~ of __ ..... atN1_ and ....... 

0.202 _ • 0.2,. .. 1n at.... "....,.. ,. ~1,. convo-

1...... The .'.'l'ne \J1ende ... ~ 1n nKUN aft4 

d ....... l~ JA ~ t.h8 w.~ of \he oe~ ... 

_he ...... oc ~ Of t:he .... , ........ t.ba lMoftal tlel" 

of t.~ bOOr. 1'be acoubul.wft __ 1.19 _ 4ft diaIt'." • 
..,.. ~ 1r'tdIlt '8 1.t.1. 

TbO veaiUl ~ 1o atII'~ bf • geUt.al tuetca' wbI.ch 

,. _~ ~101" ,"0 ........... 1 bl~'_. 



41 

'rhO body lit 0Qftlaal iA ... .., ....... 1,. CWt'ftId W1'\U'ad. 

1_ ....... S.7' .. 1ft ~ .... 2.82 _ in~. ":'he 

doI' ........... l ~I" 13 1.26 _. 

'rtlO ~ ~ 1.96 ,. tIl~. h- nl.e­

tJ.«l tt:> ~. l8n£.-, of Ul8 bOdyla 1.,..,. ~ ........ 
,).62 n:m x O. 74 ~ in...... '1'tte ~ i. a ..u ~ 
...... J.ftg n.1I .. 1o~. 1U n.LMien ~ ~ ~ l8ngt.b 

18 1.14.'70. Tb8 ~ ___ .", f~ IIQi't18 coilA 

an4 -"nat.e _ t.he ~~ acne. 

". ..... aft: .., emell. in st_ Wit.h ~ ~ tl18 

bOdf ..... of to,. f~. l.Obcld an.J ~ .1Q I*"Uon. "ft • 

......... ...... ,. me ..... 0.4' ... " 0.4', fa 0:14 ~ 

___ 0.49 _ x 0.43 .. 1ft as ... 

0¥U'y '0 ~ ~ ........... 0.25 _ .L"l d1.ta­

~ ~ is placott~. Y.lteUar1a an wu 
~:wect. ~ ~ tw.he ldeh1 aideo of t.!1O bc:Idy Inti 

... leN1 of __ iddtUe Of tJla ~ to f$he ~ ...... 

mt.,. of t,he ..... kIft. 

'l'be ~ is ~. ~ U_. -ioi .. -- f ......... 

oot.Y;JG. :uno ... .1or1,. ttl t.bI'.t tWdlal tie ... h open lno t.tw 

oen&Ml pGI'O. 

",. QMl.t.al. pot'O 1s at ......... ~ Gf 1." ,.. 



Ina toM .... J._ eald aDd ,. ~ '" .. VItl.l &lvelApec1 

9fJfti".1 MkJ1te.t'. ?be cU • .... of -'t.a1 eUC'iwt is 0.31 t:D 

MY! t:~ nlat;J.Ofl ~~ .. 1~ of il" ~ and t.h8 

41.~ of ~U1 ~ 1$ ltO.I. 
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~"1ImIRlJJiIP (tllO%Rr_. las,) 

STl1AS N1D OO~. 1910 

(P'&.A.ft no. YX) 

ftMt bOd:r "'a Cf'l1Ddd.aa1 vi ..... .....n0l' end bl ...... 

I"Ot.Inded .rat ~ ~1_ end U\lrIa...... It, 18 alJ.ghU.,. 

00UU'.t.cMd at. ti're p,nt"""'''' ... .. .. 1188Ucul.P' eone. 

The r.w.Ntb ... ~ at .. ~ _ an Oftal .ue ... . 

'l'be ~ Of ~. ,...ual. ~ ia ..... 81 "-0 t.~ 01"81 ........ . 

The ~t_ end. motIIt.h. t.hO ~ pouch ~ on«! the 

genital bulb an all ~V papl,11at.ed. 1'ho a1_ of tbO 

bOdy 1. 6.41 _ ,. 2.12 _. tJIe ...... ____ the l8ngt.'b and 

The wenua.L pouch 18 ~ 'td.-.It itUt ~ ~ 

~a1 ond 1 ... ~ .l. looe!&e4 0." _ ' ... om tho ~10&" 

«ld. Tbe 01'0.1 ~ is ~ ... -..w:ee C.43m 1n 

.L~h. 'ft. raUo brM:.uaon ~ 1~ 01 "he OI'al auo ... and 

\he boc1y ~ 1s 1.14.8. 't'bII <l_~ 18 eua1ota. emaliU 

than t.be 0ft1 -..0.1:' ead ~ 0.41 .. 10 ~ 

Tb8 ... lNl_ 1. ~ ........ 0.11 en a 1.10 ... in 

al_ and t:1be I .... 18 1,5.2. The _. an .Ugh"",. ,....". 

pua1lel. t;O NOh ot.hW aM plaoed 1ft tM dolrNJ. liold. 11'MIy 

~ .... Ut.Ue ~! t.he 1ddd1e of t.be bol2f ~ 

7he t:IIO ...... ue pl. ..... , dor~ly. The doc'ea1 one 

,. ~. W\lobod 01: f~y lobed aad .....,... :.>.66 ftt4 • 0.6' 8ft 

1ft .i ... 1M 81_ of t.he _"'lAW 'NIlU'd. ...us '0 0.55 ~ • 

~).4' -. 



•• 
ovuy 1. 1~ ttl b.", ... \be "wo , .... ca.D4 ...... 

0.31 ftII3 " 0.25 ern in.... The ........... epl'Oad in ,. f!1IdUft 

' ... 14. donal ~ \hft ...... I:.:ItIt, . .....u ... PU8 ~oa. rJ8R 

~ .ad ~ "GCle. n. vlUUui ... di1lV1bl&8d 

in tot. ¥8nVal end l.at.er61 f'.W. of __ bOdy fr:st t..~ ~ 

oe~ too pl.~.... 1,.. QIlDftit.a1 ~ 1 •• " .... 

... • • 11,,*.,.. of 0.91 en fl"CD __ ~ ... end end Opefts 1MO 

tho venUel. ~ tat the ~ J.eve1. 

The eQrJ. ln ~,. ~ ...... 0.11 _ :( ;).064 0",j in 

t.iJ.H. ~.l ancl ~aw. 



P!~lC!~IU8 eG8aOtDZ (POlntea. lOO)} 

trntA'I ANl) oowm~~R.. 1910 

(~lAft ... Yn) 

4' 

'!"be 'bOdy ..... 1~ _bJ...u.,. ~ ........ 1,.. 

It .... ~ poet.W.s..ly ... a1J.QhUy ..."..r.totAld ,la fl"eM 

of ~~... 'n. 4ona1 boI'dW 1a ~,. CNCMd ~ 

t.he ... U'al boI'der ie ........ eu-a.lol*. BOdy ~ 14.52 nn 

in l~ and S.18 .. in ~. The.....ual ~ ,. Vi­

~ 1ft ab4pe 1ft CJ.'Oa .... nJ._ .... tinct.ed.....u.Uy. 'ftte 

Openi .... Of ,be ....... &1 ;,:1CNt.d'l ,. 0.101 _ .pan. fl"Olm "*'tw ........... 
"ftIe ~_ 1a ~ ....... 2.25 tam in 1~ 

and 2.80 rim 1ft bl'ee4t.h. n:. .-Pal... ,,.,. 1. 1..... 'r'hte 

onl __ .r 'e 1.2 M x 1.00 _ 1ft .,... The Ati0 of tlW 

l~ of f&hIt __ 1 ".1' t.o ... b047 length la1112.10. 'rM 

.. ~ ,. shaft. 0.9' .. .1ft ~ and bI.~'" 'Me two 

wa", lnMft1nal 0 __ • 1"ba c.... ... 10QUeMb wl.b alx to 

elgbt. ~ and nteoll beyond t\be pon.en_ bot .... of the 

'!'be ____ &l'81~ .t.a ....... t".,*, in the pI"e_ 

acftelNlat tlGIW. Th.ey an ~al 11\ poaJ,t.tOft. The ..... 

an dee~,J.y lObed aocI ~ .. 1 ............. In ., .. and -.aUI'M 

1.42 ... 1.48 IRe ~an proataUaa aftd para ~ an 1M11 

~. the ~1 vee101. t. WINlu am tJ.9!*1v QOl\vo.L ..... 



M4laa 1ina. 1$ 0M1 I.a ................ 0.410 .. x 0.140 lin 

.u at_. ". ........ 1s plaoed 1ft .. median field. ". vl __ 

l ..... la en a~ .in \he ~ and ...u .. field orad ... xl 

,,.. UW ~, .. entl of the ..... Gl.IO~ to t.he ..... .kNl._ 

OenItol pon .ts 1.10 _.., fa.. '-he an..-1_ ....... ., 

•• t.hG ...... 1 of tJw ~ .. .-l4 01 '-be ~\JWIl and wltr.h 

• well deNJ.op4Id ;enlt.a1 bQlb. 

~ .. oval in ___ • ~ __ aM ~ 0.113 nn " 

0.062 ta in .1 ... 
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0_1 blfQl'O&U.otl Sa .. ........ 1.5" _ '1'Oll t.bo __ ,.101' end 

of t,. ... bOdy. '1he t.WO •• ldMl ....... 101\Q end w,~ tour 

bends a:') fI4Ch Umb ~ b1SDtl1y ~ thO t:WU"/. 10 f~ 

of t.!Ie YOnVe1 ~~. 

~ ace 1lWO _ ....... ......, .~J' 4t.~ly t .... 

0tM't ~ ti. ""-flU'in t.ne ~1'1_ half of U. bOdy. 1ft 

!1:'Otlt. 01. t.be _uy. 'rney ... ~ OC' ..... ~ vit.b ~ 

l.~ 1~ mali'tJJ.ne. <~ ~_ ~. t~ 0.4. lIP • 

0.360 i!lU ~ t.l* ~riOl:' ;).470 ,. • 0.401 rim in 81_. nta­

t..aitOe of ~ ~1ot: btad. '1'Om c.he .....s. .. end of t.he f1.\IIID 

ft'Cm thO 

6At.Gr1ot t.eillUaa 18 1).112 r.n. 

1*'b.e YaM dal'eftIO"- t.C'Q'3 .me "'NO ..... WllM t.oget.bGr • 

U'ltJ.Q ,~ .eRQ~ of _i'aeJ ............ end f~ t.bo VNicW.a 

.. 'l1nal1a. WbIeb 1~ .t.nto 1ht~. '"the ctft'WI 1. tmclalled 

vit.!~"\ .. ~l wol.l.ed eU&'utl .. and opfI8II int4 ~. 98Q,tu.l ~ 

bofJJ..de t..he ~ of ~ fl.-.::-.... 

0RI'y. located ~tJ., 1eft too .n. med1_ l..f.ne at. _hit 

lew' Of \he hiM ~ of t.he ~ __ ""'.. 18 eph8rloa1 

in ahape and 0.100 nlil ita 4l ....... ". C'QW:M of tot. ~ 

1. "Irdi~ and ~ 1~$ "~aa1 peft bIOOI •• a~r 1'MIICUl .. 

fQL,,!·.~ ~'1e ~~~ .~ .i ... U ..... an well ~ &lid 

OOIlGiet. of ~al Uw:98 i!ol11olelt. Thrty an a1t.ut.od .L.ura11y 

Oil e.t~ a.t.!!e ~ t... .. ~i .... iICIllIg f~ " U"u.o pofIt.el"101' 

t.o the gtm1tU fNC~ to .. Ut."'. ia fl'OQt. of the ~ 
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Tbe \JIQ.lt.e~ 1,.lCIIIN &II • ......, ... dJ,8'MftOI of i.'" m 

tcora ....... 1_ end of .... __ el , ... ~ by .. wU 

.... opefl ~t.al .. 1IW. 



Sl«lf1lA 'III T,~f. 1951 

(PIAft .. IX) 

The 'WOm 18 ___ ........... 1 aDd f~ u4 

-..una 1.111 .. "" 1-"'''' 2.744 .. .sa ~. 'ftte 

~_ ea4 , .... _ ltMe ._"*'_ ~ pepillae 

en ~ in tbI RQ.t._ of ~. gMit.a1 .. ~ aM al.aO 

~ acftalMl-. 'rho CtAlcJ.e .... ~ d t.he ~ am ~ 
gerd.t:el arilt:~ ~1 1$ al80 ~ .... u.."\1nt(J 01 the on1 

~ ~1 the ~ ~ of t:;he -.oa: .. ;.aa. 

... paucba. ontdu.r aAde ... 1 ...... f...a ~ ~J.~ 

....... of the ... , ~ &l'III.1 _ ..... wi'" 't._ ~tt'ttt ........ 

buIJa 1~ ... ~ ~J,_ ... of t.be bOdr 1. ()t)1fJQO I.ft 

___ .ad ....... 0.862 _ .. 1.~.. ~ nDltb I. .... "*' 
.. elC1ftQe'*' t3-~ ~ 'W.l&oh COI\8iat.AI of an .... .t .. 

lAng ~~ ~_ ~ftg Qld.y "he .1~"td btU!' ., '-be 

Utt:t.c' 's' and "' .... ~ ___ .......... l" ~<!In £~ \he 

~ of t..~ 1ft-' 13· and ~ 0l'Ie ~ with the 

~ Wfw:uU-cn. ",. ~ ~lon ~ tM ~ 

....... 1.714 _1 -., ~ ~Q.862 _ in leD;t:.h. 

1"hO •• 0. aft ~. co.t.IAd ~ ..... ~ at a!l1 __ 01 

2.1,'1 fa fcum t.he ~ ...... fill tile ~/. ~ one f __ 

tJv:M ~ &.arlag I.u ~ bef ... ~n(;j bl.ta!ly ...... 

1ft f~ of 'tho~.. n. .10 • .-al.\l3ye ~ 1JweIda 

at. thaU ~ ~1 .......... ly1ftv ".,. ol~lr one ....... ~~. 
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1I1l~ "'1581"'. (nSC1K1~. 19(1) 

N;1\SHMK. 1'" 

12 

The bIIIl'ty .I. •• ~ •• oval.. a.Ll9t*l, ~ ftDV411y. 

ttlufttly ro1aMd .. __ 1IIIM;r1c:t.r .. MId ~ ._ ..... , ____ 

ct_ cmd. The ......... end'pft.lInt._ .'Ral ~.f ... 1<N1_ 

papf.l.... Wb11e U. "-ad ..... ,. 0QMfeX t.he ftIIlU'~,l ~ 

.a.. ~ 8'U'~. ". to!r ....... 6.M ... x 2.24J an 1ft 

.tee. the tau.o .... ,.... ~ ~ 6Ild ... ~ of t.be bodr' 

1. 1.2.9. 

".. ocal INC ... 1. ~ ......... O.7J _ ,. ().52 an 

and t .. I".Uo ~o the bodr ...... ,. l,t.'. 1'be ~ 

...... 0.'1_ U 1-.. ". ..... an ~ .~l,in 
~. 0IICb .,ttb ., ........... aDd ....... t ••• ~ lft'el 

of u. _.". 

1'he .......... ~ ............. UftdM an4 ellQbUy 1 ..... . 

'ftMf. ""1::1._ ..u.. ~ 1.8 _ • 1.38 .. 8Qd tJwI po .... .... 

1.2S ... 1 • ., .. la eta. 

The f:1IItW'J '8 _41 ~ ........ ~ .... 11n ehape, l1u ~ 

.... \be podIUr1or MGUs ... U. ~ ... w.c " r1Qbt, 

0&" left ... 10 ue do1rn1 ., •• of the bOdy and ........ 

0.'1 J'IIm • 0.4' tm't in ........ ". 91 .. '1'" >;l~ ............. 
~ f'J.bMIft t:l11ftCa. ~ , .... tJle ........ Of _~ ~ 

t.bII lArMl oC &nt.WiCW boI'ltU' 01 -... .. 1tatN1., "the .... ,pe I.. 

o1eaJ' ..... ~ ., ~ -w. .... "',.. '1"M ___ 
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..... fRla the oot.ytlO ............ ly ..u.l aM dana1. to 

__ ........ end 0fi*l8 .into tj,. ~t.al ;-JOft. 

"rhe ~ 18 8Ub-teDdn&l "'t.h ... ~ 98l'IUu.17 

~. : ........ 0." .. ift -.-.... Tho ra.Uo • .,..n 

... ~ of ~ -.nd "bit bIdy ~h 1. 1".00. 

'1'he geait.al pan 10 looeUd ~ tobe 1~na1 btfur­

cot1_. 'ftJe ~~a1 ~1ae "df 1ft 8hrape accocd1Q9 t.o eo"..,!#' 

doQno of ~Oft (~'£.a. 2 ).. P..-. ~oa. 1. :malk'Nlel'. 

aM "hO ean.1nal ... 101. 18 vol1 .... ~ and blS,ih.1yoarwolute4. 

~:lQ. ua ..... oval til tmape. ~ __ end ~ 

0.125 l'tm x 0.010 tml in -.1_. 



"~R~ CII!Jfi1ij~ ?NIOO11. 1'" 
f t>t.Aft .. Xl) 

'rbe bOdy ... 0IA&0el 1ft ...,. wi"'" • 0QI'W'eX 40Ceel and 

CCQCOW ~ ....... 't'he anted_ .....s._ t:aPN'8 W!h11e 

,be pooM .. lcc ~_ i, aoft QI.' 1o .. ~. 1'bI bOdy 1. 

~ in OJlour' wbi..W f.rub end thO an ... 1_ '*J!on i. ~l 

with .... al chltlQOltUJ p',"-'U.. Fi .. or: .... x row8 o:i amall. 

~1aI:' 8p&noe dO fO\lD1 J~ ~ t.he ,MIt.&b OS~J. 

ThO 4t.~ ~ t.he .a~ rQlW$ of Grl1n.oe 14 0.233 ad 

, .... .;e,. 
'ft1Et toc1f ........ 7.66J m in lAnotA and 3.0S'r8 in 

~ ":be ...... aue~ .aouna 0 ..... " 0.062 .. 1D ai_. 

". ~ ,. Uu:be lJ.ke •• ~ ",cinv 2.1'5 no in 

~ %to blfurcot.ee .t.n~ evo t.h.k:k oeu,p&c:MOUa ~n.1fta1 

caeca wh&eh ... adaa. near the ..... 1 .. ,...~ of the ~ .. 

t'ba 1~ o •• ca o.r:o w1.~ .." coi~ or ~wfAt.I.ft; en4 

QDlftXm if) .~ tVtd ....... 

?he UfO " .... wt~ are ~. with few lObeS. l10 .t.n 

t.be tal.ddle of "be toty. 1'bJty ... ~t.tvel., lU"Qe&" in Cl1_ 

"i\b ~ t.o the bOdy s1no of toll. fl. ... ". ..... ,,_ .....s.. 
mea...... 1.411 rtm 1ft ~ and 1.081 .. .in blr:eadtb ~ t.he 

~OJ: 1.489 en in ~ end 1.615 .. in ~ ·rbe 

OOIUGID gen.f.ql ~ at.~,~ MMC'101" t,o tJle int.eeUaal 

bilw:'OadOft .1a 8\l.C"rouo:led bf .. 1llUICNlar: rJ.ag. 

". ...., "a 09&1 L."l amape .... ~ aDd ____ 
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each a.ttIe. 'rtw ."t;el.1ar1a OIl bOt.b aldett • .-end flrCm "he 

1 ... 1 of ~Ml blf~_ .. the mId4le of t.be ~ 

~. '~41 ......... 01 V. ... ,.Wl- 1. 1.09' em. 

Tho ~ .... CJ¥al in aba_ and _h_ 0.125 ... 0.670 _ 

1ft 81_. 



.~. IMAIW i:~VPT~ ;,.l\tt)O~. 1m 

f iJJAft No. Xii) 

The VOI'm8 ... oon.Ioal. .in fIbape. donal ~ N1QhUy 

COM_ .ad .................. ~. h _ .... 6.66 _ • 

2 •• '" Tbe ~ ...... ,. 2.11 un. 

ftW ~ ____ 0 ..... in ~ and ,i .... aU. 

_0 ~ ~ Of "hi bcdr '8 1.,.1. ~~. 0.6" ... 
0.101. in AM aM t.be .....,.. Of "u ~ t,o tJlat. of the 

badr 1. 1110.6. 

'l'lIt- O •• ~Q. 14 ... qo 8IIIl.1 .... 0.168 .. 1ft ~~ 

ead 1U .. aUG \0 Ule leQg1.b Of .. hOl\t 1. ls10.11. ".... 1. 

no~~_~. "'~l ...... aft 

va." vl~ ...n .'J'Id.lftV. ~ ~ 'the ~ .... 

"1"b8 ..... 4ft elaHt........ 'ftle7 an lobed w1t.l\ J.ne-

9\&1 .... ~. Tbit _tAte1_ ... "' ........... 0 • .., .. 1ft 1~ 

end 0."2 An 1ft ~t.h. 1118 ~ I...ua meu ...... _ O.NO _ 

.... ~ aM 0.913 ~ 1a bin...... pen ~d'1. ,. wl1 

~ adcotlAd. 

O¥at:y ,. OW'e1 1ft ~r.. ... ... tId .tabet.'1IIfMft thI ".....C' .... 

---.Ie aM \1.he ~\ft. t ........ 0.218 .. )I ;).203 .. in 

81_. v, .......... 1a ...... ~t.end la ~ 61*'9 t.he , __ .taal. 

1'he genl-..l b. ..... 11e. ~~ .. tM ~ bt ..... 

U_. f'Jenjt.al ..... ,_ 1s we11 dIWeloped • 

... .... 0Ya1 .ln fJbape vi. ~_ ., ~ ...... end 

&ftC! • ___ 0.109 ... 0.062 _ "" ..... 



IAI1MISI a~.. '96' 
(NAB Do. Xl.!I) 

" 

ft'w bo6y of ~he U~ ..-S- ,_ ~J. in ~ GQtt 

aUQbUy CN.I"'Md wnweU7. The i1n,**, .paoi~,*". .. .... 

of ~he ~1e of t'.b.e ~OI' -..aUtJ. Tbe~r.t.or 1X'Jt't!.<:n 

of ~~ ~ ,. pnvid8d wlt-n p:e.pill_ Wdle the ftl~ of ",he 

bOdy 18 ~ 

". .11ebu~ ,. ~. ~ 0.05 _ 1.n cu.. 
meMl'. eM .... tUna" VGnVa.u..,. nr.a l'eUo tot!» l~ of 

t.h8 tlOdy ,. 1.5.32. 7nD ~ ~ 0.61 :.lO 1n l.Q'!lVtth 

_" 'J.51 tml in br:' •• th.b. ·nw l"oUo blMLweGlO t.. .. lcm~t..."l of t>+>ct 

pbU:'yna aDd tJ1It bo4r ~th ,. 1.,.U. The <»~ws ~..tnII 

0.41 _ill l~h 3ftd ... ~14ad withe well daftlopct~' oeoo­

.~ bt.Ilb. "l'be1A~ 0_ an .U~:Jht.J.y wa.,. at. c.~ 

~J.or: iIlnd aQiJ ~au .t. t.he ....... ~ i:.hfj ud&1u. ,at t.he 

~ 

The ...... are 10bld •• '.waud ~ly ~ in fzront. 

of t.he ~~ end t.l!'i8ll\lt.a1.U J.ft~. 'the _~OC' MoUO 

....... 'J.10 tSl'I in ~ and 0.1M .. .tA ~t.b Vh;Ue t.ne 

~ .... "'. ;:;,.13 ... .to ~ ., 0.86 1ft in ~ 

1"ho Ott..., 18 ~ In 8h6pe ..... ...., at. the ...... 1 of 

the m.i&'!le of the aoo\at'l.llum liftd ~ t).31 e'ft ". ~).21 fa 1ft 

at-. 'ftle oecuul pan 1. ~S _ • Ut.Ue bel_ t;l­

~l bl~.Uo.\. V',*l.kda .. ~ of .-.1.1 



fo1Ue .... al_....s ~-.t.n1y _ I.a~ .. ~ Of ~be 0 ••••• 

". 9it.ol1a1a ...... t ... t.bO Lewl of .blMAt.nal btfu.na-

t.Loa and Ma:m.tna .... the rd.~ lew1 of iUlIfJ ~~. 

sw- ....... 0.12S tM'l x i).On _ 1n ,,'_. or~at.e at 

,.h41 QU'row ._ ....... tl end .... t oval in Shape. 



(CA8P1dH. l,,')POtRJ_. 1881 

(r:'t,.\ft no. uv) 

hOdy .1. Mdlr ay~ •• _ .. _ ~. CNI"ftd 

..... a1lt. wideoad •• \1-. ~.&.or ond .act ~viao • aUght. 

oouvleU- at. ... ,. pn .... atNl.r ___ on. The leng&b Of • 

..... ~ Ie QQ. an __ ege u 14.42 nn CP'kl u.. ~ 
6.20 ... 

1'be 'l4MUal. pO.ICh 18 ".~ 1eIVe. wl\lc:b opeos .... rlo .. l.y 

(ItQd ~ 0ft.I' t,he Vho1.. WIlVa.l ",'.ae ~ t:,i1Ct No:;;lan of 

~ ".V41 INC ... . 

'nwOl:U 8\11C .... ~ ().H faX O.?8.. The ~ 

18 0.8' m in ~ 1'be ___ JMl9. wavy and &'IMOb ~ 

t.n. aAt.ed.oI' bordW of t.he........ ftw ~"" ia tAN'ldfte.l 

and ~. 1.80 m x 2.11 -.. ......... dt ....... 0UIld ~~ 

'.00 Oll4t 'rho ...... & • .: ,ada ,. 1.4.a. 

1'htIt tG.WO tcNJteo aN cwal. Ir ...... ~ ....s _ ... 
dde bf .ide £n t..~ ... U___. p1ar\e ~_ .. the I.A~ 

eM. aftd 'he~. "., ....... 2.04 ... 2.8 rtF.l and 

2.4' In _ 2.1' _ ~_ly in... ~')'" ~OM and pac. 

~J.oa an _1' .... 10ptt4. 

1'he _..., 18 ei"uat.ed 1ft beWI ... tiW two ... t.ea. """ 

..... 1_ t.o tohe ..... lor ~lft 01 tJle~.. t, ta oval 

1ft ~ M4 ~ ().13 ,. • 0.58 .. Sa .,_. 'ftte ~ 

Wh.icb Ie .. ...u t.uba. uoe .. _ ,..- left .. 1."1__ .1ft 1;be ttd.dd1e 



of t.he bcJdf. viMllada. I "o.ed of ........ foll..lclU .. end 

f~ \.hit ~ ~ ___ the .... 1'101' ~ft of 

~he ~ maln1.y 'ft .... pn ......... a.u ... .tn t.he ftlftU'al 

and .... al. fJAltla oa __ ...,. 

and 0p0rut 1Dt.o the 'f'GftU'al t*ICIb. 1.12 .. ftOrI ~ .... 1'101' 

eo!. 08n.ttal aVi_ is fa.b'l.,. well deWloved. 

~ aft .~ o.al wlt.h _ opoRNl_ .. the .... row end 

and ...... 0.109 .. H 0.063 11ft ill d_. 



aWaltSWI ~_ t,.t~n~'. 1«)1) 

~. 1"7 
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'ft1e 'bodr 's conJcel ~, .U_ly 0\111 .. ' .. vaUy. li4hik 

__ ....... ~I' Ss evenly ~ '-h8 ..val bO~ .... 

u ...... ,~. 1.'be ~ pM1t1_ In _Joar1t.y of the 

..... mena .. et.:coait,ita. 'l'he wdole bMn ~~ papil1.­

_ t"he .-".&. .. ~1 on thO WIlU'al ~ ~ .U~,11 laO 

~ve ao"aall.y. The bOdy ...... 11.44 fMl x 1.13 _ in 

T'bG .... abu1wa 1. t.eDtl.Aa1 ......... 3.84 001 1ft <11.-

__ ~. 1'bo ..... _"" ~ 18 1.4.02. ~ 0I'al sucker ~ 

~D 2.17 r.n It 1.96 (ft. The "",0 Of t1:* 1.e!¥;t.h of 01'$1 ..,,... 

too the body lG1ll;"tb 18,1.'.3 • .,. ~ ....... 1.41 _ Sa 

lArlgt.h. '!'he 1ntaouul caoc:a haW ., .. b'ImdtI trtt.b tJw ~ 

pen. ~ ~.11y. 

'rhta testAta an dJ.~ .sa ~ ..... u. appannU,. ~and8m 

10 full. {lJ!OVft .. ta • ..:e .. leM ~ aM ...... y lobed. 

"ltte eat.e;C''''' ~ t .... ~ 1.88 .. • 1.12 r.n. While ~ i"" 

~OI' one 1.12 ID • 1.64 nn .ta.... The pan mta8CU1oea ,. 

hiQhS.y &WOl~l f~ ~aL loops and aJ:Jt.tta atx too M¥en 

..... as lonf) d ~ ,~r~. ~nal wa..tcl • .Ie weU 

~ erttt h.l\;1\ly eOf'lYOl" .... 

'OttUy 'e t:<lft tAeUew.6r. • ...... OphUlaal in Shape end 

...... 0." l!¥Zl • 1.176 r.r.t .t.a &lee. V.h.eJJ.u1a ~ , .... 
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Ule oeeopMgea1 JNl!giClft t.o .&n8.' v. ~ end of the boclf. 

". genital. pOS"e Is 3.11' _ ... t.be eMed.or: end and i. 

loeahd along wl.m the 911UUl ad.. ". gaalUl pUlU 

tIhiGb baU. genl\a1 papillae .. t.be UP 1. ~ b.r • 

..,.., .. pet! G8ri_ Oft ..... l:Jodr vall ca11_ valU1 calyx.. 

IIQue an altttOft oval 1n ebape. ~ .. and ...... 

0.141 an ,. 0.062 11ft 1ft 81 ... 



~1i1JS1 ~ (Sftt.&1 MfD ao~_. 1910) 

nA!'J~. 1 trr 

DcIdy 'e aanioal •• 1cIftt~ ad 0lIWd~. WhiJA 

.. cIto1:"Ml boIdeI" 'e ~y ~. CM ...... a1 bCM'Il .. £. 

_.,lIIQly CNIWd. 'M:W ~l.e bean • f.- ~u. ....... U. 

_al apel't.ur4t. '!be bOd:r l~ 10.19 _ • $.11 _ .kl d ... 

"l"he ~~ 1$ ~ne1 artS ...... 2.~ .U 

d.t.~:. ?be ~_ ...... 1. 1 ••• ft. ftle OI'al ..... 

....... 1.26 tm1 JI O.M nat and 'U nuo \0 .. IIodr ~ 

J.a 1.0.00. 1"be oe~i~1WJ ...... 0.14 ..... ~ .... 

pne~ a .. " a1x 'benda 1ft ... U. Vi* .. be ..... &1 paft 

411.::'''(1 dGne11y'. 

1'hO tov() ~G aft l.¥at':teVioal. ... _ ei..... ..we _ 
"he Mdt., Una. h.U~. ~ Ja .. &Ine. -'l­
tl.O\fe1' 11 • .vI deoply lob11d. The I'i.9t* ................ 

1.81 r.'D x 1.64 tml tIb11e tl1G lett. ... 1.66 _ • 1."" 'fte 

--'Ml ¥e&t.cle is ~ and t.b1n. 

1'he 09UfY 1. $l.ll1Jht.ly pcKtter10r too \be ....... ...u. end 

me~ 0.5' r.ft II 0.61 UP ift.... 'l"hO ... , .......... .... 

beb1nt1 '''''.,. QO~hagOu ~ e.. add acot. ....... _. 

The UUI'US 18 oJmpl.. ___ UM .. Ullo, _,, ____ '.e. 
U. oot.Y';e Md I"WIfJ CMU'a11y 1ft t.he .11l_ f.teW "' ........ 

u. 9Iftiw pon. 



.ne M't.eI:1or eM and poet. b.lfUNal. ". 9If\1U1 'bUlb 1. 

locaed .~ the bOt.tAl'IIl of • deei') ~\a1 pit. 

~wa ..... CNa11D abaP*. ~ 4IRd mGd\ll'e 0.121 on " 

0.062 111\ in .1_. 



Siii~ ~'2ItVlMll! CCllBPL.'bJ, 1947) 
t't?\SHMK. 1937 
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The ·bCdt 1. conleaJ. in~. "%'be ~ot half of 

,be bc:Id7 1 ... GAl, 0'UI'Wdwhf.1e tl.ha _Md- hale --I'P1Y 

CVM¥IId. (~l. bGU8 • fw~. ~ of t.be body 

its 13.64 _ and t.hG ~ 6.'5 m. ~~al ........ 

r~ of thO bI:Irlf 'S 2.1 .~ 

\'he .mGUt.h .... aur~l bf .. onl fNOl(e,. Vblcb 1. 

1.019 _ in ~ and 0.944 fa In ~b. The mDl.lt.h 10_ 

u.o a ~ ..... lng 0.784 .. _0.918 t!F.l. '!'he rat-io bet. ... 

__ the JMtc;th Of t,he phU'yU -.1 .. bO'Jy longt.b 1& 111'. :.)0. 

'ftle ~ 18 .U~)ht.1y oaned end r.eaaur:N ().70S an 

ift J.enotb,. 1.'he ift .. at1nal OMO. bee foal' ~ll._ bIJnq;\8 and 

~ .. .in f~ of the __ .~ ".. t.el'mStlal peI'U of 

,!\ paU of u-.. s1t.uaMd obU.~ t.ander.'l an ahol.lowly 

lObed .,~. Tbo ont4C'i_ ~ ~un. 1.88 m a 

'.M ~. Wb.Ue ~he ~10£ one 1.11 ... 3.'6 na. 

0VUy Ie ~. oval. atlf.l olwat.ed ... the ~'or end 

00 rt;h.t. oldo. ~UI'08; 0.52 m x 0.'78 ra. The..u.naJ. .... 1c:l. 

18 h.l\lh.l.y ~. UWbtJ,.y ooLled. ooo~ • 1u't;.JO opaoe 

belOW Ltw gonit.aL t)()C'O. Tho vlt.oll1ne folwUc.\.es UG l~. 

ma1n1y d,lavUJut.o.1 on toM l. ..... al e.ldea end tJX't.end tt't'n neat 

t.ho oo~ "'~O the aQt.OC'tOl' ~ of tlW aQGUbuJ. ... 



The \It.aS'W:I ~ arrt.o~lorly, r.III!ICUal end. 4oz'ea1 to ~be 

..... 8ltd 18 COIWOl.-.d •• ~ mi.ddH and ilhe ~1 end. 

ft1a ..ubUl_ ...... '.60 lII1\ 1ft 41 ..... .:. 1'he ~ 

J.ndax 1e 1.2.70:). 

'The geGi"" pO:'e J.8 loCated ~ to the lnt.e8dnal 

blf\u:'aaUon. &~ • 41....,. of 1.130 an away ,~ t.be ~_ 

~t.y. 

&\J98 .... 1l"n8t. oval 1n .hat~ and ....... 0.114 rn " 

0.086 !'lin in _ •• 



DISCUSSION 



~ ... pn.~ at.udr. eN' ...... 1 ....... oJ 

1410 f .. a' ••• pl_ fl'Om dclmeeUo ~._'aet1 epaot-

fiee.U.,. Ie --' ___ tk'J08. ~. tbft 16.9tN of _he 

............. ,~ ?ha"._ot~~ 
f .. the taMI.b .. ApI".ll ~ and dIIolI.Md tka.uoalJ:r ... 

tMIfMI ..... t.O Maftb. Thl. pat. .... of ,....,Ueaoe OQI&I1d '­

po.e1bly due too t.be ~ .. Ue oontUUou 01 ~ala .1UU. 

".. o.u.-u of ~al.a U d ••• d. ..... .n.t.J.me moneoon "JPI 

with U_u. .. MODaa ~ 0Dl,. .. _ ........ ·pcwulSno· 

ben ..... ,. DIY/a.t.&"" and ~ ( ..... ~. 19f1Jl. "l'he 

........ ~ ~ fl'Gm May .............. 41:y/ .. ~ 

..... '#\8 ~ U 1\PI'.11. A oIAI •• ...., of Ute ~ 

~ of --' ...... .iQ ~ ................. Usa 

~ ... bl~ in thO ,..thO of ,..,.. ... 8OIl ..s l<*W 

1n ~ ___ of df:y/ ............ ~j.aM ~ of 

tt. ~ _8Qft l1!eveu1:s ~ ~twn aft .,. dttUaa.. ~ 

.&111.'" so.t.h ~._ oM ~ ~ .... I ..... • &ag ... ~-

~..... ",",bU. ~ ,,. the ..... aw:o and btaldl_. 

t.he ~ .... of -..a.la ..... 41 ...... .t.fttO ~ (J\ane 

~ ,. ..... ' eM WMm vet (~~r .1 ~aabK to t~). ''!bile 

... ldWia; _be ~ ..... , .. 1_ wu big •• dudftQ ... 

..... ~'1Ut. ~ (J'u;tw too ,!\1I0-.J t4t.h M.or, fo11~ _ • 

JC"'~ of 20.'~ 1n t... ... Noftbt>.ut. ..... (Ma7 and ~ .... 

.. ........ ,. '1'ba ~ oo.LJAcIJUd ...... u. pre_." 1Jwe .... ga. 

U. ~ .. u.t. t.hen is • dill ....... n1at..l<aaab&p of 



.............. 
J\ ~ of the availab.l.o U .... w.n " •• 8618 \t*, onlt" 

• few npor.1I.a aft! available wlt.h .nt;M'd to tJ1e _8ODti pre.. 

ftlenoe of ~at.G .. .tn ~J.o ~ 1n tndl.&. 

Pande (ltJ5) ~ t.ha~ to"~ oil t.be .. ue o! ~~ 41.8U1.ot. 

of ;\Mam watt 1nf~1 with ~. aft4 the .b£.atJ._ ~ 

-'tel' "he IrdU. :"~lwu: 1949) ~ that. tJlo "", .. bireak o£ 

~'-h1n.ao.la$1s 1n t"U,1l1tlat\U \'4$ M~~J. aM appO"" Attar t.he 

#a1oy ....... ll'Cm l)ct.ob)r th ~~". :~yu and vus.'1ney (1963) 

n;~~ Q91~at.OU.(tJ.. 1n 4:1 v1l1a'tl0 of u. j~. .".! fOtoUld t.hat. t.l'l0 

out.bI'e3'k ~ £.t,~ tl~ laat wok of :JJept.eb8iC" toJ~. 

10110"11:1; t..'1o "'aiM. OUpt,& ~ il- (:1 "OS) ~ faecal ~JJ..e. 

f~~ ShMp &rae fJ~ 1rl ~~J'1.lU1a a.i:lc1 ob8erwed • pea.1.t of tn!**ioo 

between ~~e:./ and se~~r w~d.eh Is tohe I'al., ___ 1n t.hat. 

s~. .~~ tJQt1 A.n8u1 (1995) !0tIIkt t.tl_ t.hO overall i~ 

of &'1l*'lA\O'lN UU h1':JhoO\ tJw.-tng ~00l\ aeaaon (JUly", 

~em.be&"). !lc:JWeVIQ~. :~.oghO (1A45) hpofted the .resulU of fa 

~ ~ L, <:",It.:,al::J~'J9'1~\Ceis. fJeJ:al" an:'! COOUAl IQd1a 

~ MPhl~ee1. ex1ot;a1 ~br("'w"M\&t t.he ,..r. e¥eft in w1ntAl:'. 

Lnf.GCUnIJ as re.a1l'l u ''','; o~7 ~'"!\altJ. i'he reMlU~. of t.he ~ 

1Itot.'idy 41 . .',<;) lnd!cRe; th.iilt. ~at.aa1.JI.'l1. eMifte';l thrCM.W~ the 

yoe.I' wit.h fJIBBk !nfeet.1Q..~ in t.hO ~·.n~ .. eon. 

'fb18 ~"a~1QQ 1s .tn 6iJ~;:*'lt. ~J.t.b "he ... ~Ofte of 

l'ende (1~31). l',J,wa,r (1?~9;. i~"Uyu and v .... hnay (1M3). cupt.. 

lit. iM.. (190.5) ~"! .":.at~ and I~ (1901). 
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The hitJheI' P""~ dW:.I.ni;; t.hct #a.t.nr ... eon C<Ml.d be 

pemaps d~ -.0 t.M _"""1'_ of ~hO ...... Vh.ich 10 e • ...u.l 
e. ~ ~_ of the ow- and also t.bD J.nte~ ... hoGU 

(l".~ ...s.u). 

\lw ... (1"i49l OblMll'Wd t.bet. the ~911 of tafecdon 

~.)Ond. QpOft the $U~~bU.l.Y. __ J.no llAb1t.. 1nt.eneit.yof 

1Afecu.on ~"\4 v1~"t.y of t.ne ~ ODd ~,. .~ bad tJW 

mednn (90~~) anrta catt.l.G 81\11 l»£fa1oe. ~ ml~ (SO"t). 

lIIrifttJ t.he ~t. s.nvo.up-.tan a tDtAl ~ of 100 

dameauc N'dooan1UI Wh.lCb _q.~end or: died weN elso 

~Ded for .. ;bi.~. aot1 f'CJllD'.! t.ha~ 14(1 (1'7.9S't{;) \K"Jft 

infected. 'rhc1 fl\fPUn'UJ ,,~al"" of anrph&.t.~.w •• 1n t~t.10$. 

(J4.6?'4) afti~ t.ne l':~ J.n sheep. (4.1""'. 

~ ~ of 1"1 apocj_ =-1OftG'ao too elubt (It!f.nm~ ~ • 

.... ~ kQm d~.~lo ~ and ldent.lflM. C,.,. of. 

r:liOO1 ~1" eaaN mQI'O etlan 5(1.',.... t.d.JIed 1nfect.1oa (1'IOft tbeln 

OQO s.lE~l .. o~ ~:lhiot.Q:~ in • ~ bOft.). HOflt.-Wiae p~ 

Yal.ctnGe hft&l.8 t.h6t. cat.t.l.o __ baY~ t:.hG h1vtlGft ~;)Orcent.aoe 

(6".M~:1) of lftlxed .1nlact,J._. fOll..OWed bf sheep (4{Y'). ,~ 

( 2:1. ""'~n and bIII'a1oea (26. 9~) • 

=liilUiDlAt'lI slSl'El'M ~ed tOit t.he n1ghOft 1nGtdenoe 

in cnt.t.l.e (6l.6. a ia!',,; '·:fSt6.~ .II'.~\UI arKl ~ Mr • ., 

(l.20'n t.he l.oveet.. 

In buffaloe. the h1!~ihe" ~ (5'.69'''' vee found ~ 

be ~.... t.o " ... a.r"" _'a.Si,. aDd t.M ~ (11. »U due 

t.o ( .. I. ..... _~I •• 



". pU:~'" .... idtId w1\h the btun.n irilftlftJ.encte 

1ft ... p .. (10.00"') ...., d.l ~r.) 

via •••• A'IIlIMm' "...., •• "'I""fMIldl' 2Ia'&I ..... 
i;:"~J.e nalfU.C"id and Ga~hr1.P Cl'WMQ.&feco. VIe 1cIU8. 

(20.~). 

~ t.be ooet.a the b1tJ~t. p.nv~ of 8mlml.~ ... 

fcund ~o be SCM¥MtrabBE _~ ( •• ~) dtl 

iIDA. sr.. ,,"lMet and cn¥asriiI\liI aatNa9l1ll. ~ for 

tJw 1011f0R ( 5. 56~) • 

M\al.el'aG (1935) ~ !~....a&_ iIDA fl"0'1 oat.t.le, 

Dbeep and 9Q&t.3' l.!.. ep1!9M,. fnm """lG Md bulf.lao., 

fr<J:l1 _Ue and .1' .... 9Ml£OUKM' 

seaaA&tI trom oa"Ue and btdf6loH, EA __ a. aaJJtJaW& 

fJ.'QRl cat.t.l., .t. "'1Il .. HI fro'!! __ Ue .., bu"elou, ,illl'lZlliM 
___ !rcm cat.Ue and tNffaloea Ina India. 

~ (1f)4J) ~ t.het. ___ epealH of ~ .. _ I 

\fill.. QIIII. j!. .. ••• I.IQttI !.. "."A ex18'tAd 

in 0Je\ and bUff&1.OGG 6t."ld tN., £. sam un motJIt QQrII~ ana t.."'l8 

~ ... i'-E"''''' veq r ...... 

TbapU e!1 stnho (194$) ... ibId \he ~lOW of • l\GW 

1J8ft\l8 of empbiMoOn'tlOSllsM IPd&IA II'Cm ~ &vaan of • cow 11'1 

C_U&1 r;-covinoee. 

_iv ..... (1045) Olft(~ • ....., ofheltUntal .t.nfect.lana 

of aeep, OOMS. ontl.o elY! buff.J.ocMI of '*'Jab a.'1d tlib<1b and 

C'~ tbe widoapftOd ~ of MlZ~""" 



~II'IIIIP&_ .... !&. _1_ ant! iIIMIIiIlriM ....... 

ta t.h08e --'le. 

~.;QtJM (1941) 1n a tNl'\feJ' ~ _ "he 1nc1denoe of 

ho~ !afect.1.an 1ft ca.U. 1ft ~J. P~.s.nc.. Mrar an4 

.fA eeoval. lad.. e~ t.na ,. of "'''i.e __ tnfect.ed "J.-' 
¥MY, .... 
1IJIMDI&tI· 

rt·;:;_._ «1948) wbJ." ~ ........ t.he c_ of feUl 

eMed.e1e In en"lO, ~ at! buf ....... ~¥.~ 

am iltlllllNBll' sar •• IM Isem tiw.1t: tUgeaU.,. 

~1WU (IN9) ...... 1 • ..,~ ~ •• ~ 

t.na~i1illllllb&_ ...... SIllX1fmbIllD' 

SiIIIIaIIlrI. ADIMaICM. E • .....-A. aM t • .,bldf 
.,.. tJW ~t. ~aot .. ......., 'J:Ora cet.t,1o. bldtal.<*J, 

obMp aft4 \lOll". 1a ~~.". .. po .......... 

Vacma (1951' n~ thtt ~ of C9'D~ 

.. ~ ~ IHlSN.· ill, .... qp\IMtIrX • 

..s i& ... taaadI .. ,_ 1ft •• " .... .."a1oaa. ~ and 

Q08U in ~b8I'. 

I.- (a) .... M· ClINR?l"'. MMINI'iIIJAI' Sl. va •••• 
•• • tI~1.eI (IfOG1, not. ~totMd" .. 'Ii ..... ~ 
f~ • .,.. .goaU and Wffu-. ........ ". f~ ~ .. 



, ...... f&'On ~. ~- _.allI ,..- shIIIep .. ~ 

._ ••• fnrn cr.tJAI ...... .., QOaU. QI.SM aa11 •• ..-
OMU. aad lIufle1tOrl-.a ..... fl'Ol'a lMffalON, ..,..",. 

_las flw.l ••• le, ehMp --.t 00& .... arl....,.. 
•• SsaMr. ana l'NHalo and i_a ....... b'OII GOlf. 

~ (1958) ~l .... spec ••• of ~ .... 

... .-161 Mad e:c-aa .. IIfMIII '* f~'" 
~J- (19600) npon.«I "''W ~ of "'_III _lli8II". an ~~. p-M" ..... ·oe oa.Ue. btdfal._. sheep 

Mt;l -patA ~d "" .... tM ....... an ~ ... - ~lU'a.1te 

of cHUA. bUffa1OeO and \,IOil\.8. 

'~~ (1961) ~ 2iIID1 "1f.~ _ uapbl-.. 

t ••• Jt.e fl'Om t.hO .1'\D8ft of an tn;;.Uan an,,1ft. 

0t.tpU (1M') ol.~ ~ r __ ....... -. woe • 

OCI\.:aott ~ ..... l'4l"oe.lt.e of cAt.l •• ~ aM bdfelolta in 

~~J.b. 

C\IpU (1M6) n~ ~ of ... 11 __ ..... 

4Ind •• lllAlfIUtt'a 1ft tOft'_ tNfhJ.ou and ~au. ~1 .. 1y. 

~J" (19Gb) ~ tl'Mt ~ Of Ea..._&»l 
.. ~ .... ~aai. of ~ and bGf.a1oaG. 

~J- (19640) ~ ,he OCCUJ'JttD:!8 of .. ~ 

8''''''' fl'OM ..,.. and tNf'a1oea. t~ 118_ 
.... --u.. iIla_ frM ~ .ad c.~t.1e. and • 

.., epedet .. AI_ • ."lall from ~~ in IMJa. 



" 
~ and t,.." C1H''''') ~ ~ ... ~, ... of 

r.&IaalldnU. _ •• ~ ~ ..... enm ___ 18 in 

lfttU .. 'l'hIIr.18o ~ .. ~ of _ ...... 

~ .... (It)61) ~l _he ~ of 

\ail ... _ amphI.--- p .... , ... f ~ in 1041.1 ••• 

3 ..... .-1srl,,6ft.a_ (196" ........... £II'_XI.I 

_'4~ eftf:l XndJ.on ~W1U. 

(~ and ¢;.,~ (19'71) Jf~"'~ IIIIa:& .. 
fteV ~ MIW apec.t .. f~ oat.ue .. n~ (r~J:ala). 

~>U and 0Upt.a (1~n.) C'tlIO'~ .. - o~ 'iII~1AI 

nlllY"d II'om ~ of eat.t..Le ... ,,~ (ffaraa). 

3ay~ ().9"19) idenUfJA(! _&III ~_ ana 

ranmn ........ 'a'& .. .a. t.l" i~ ~ _lb1~ OQOW:'r1ng 

ln c::at.le in !,~aka. 

f.lGU1*1 (lMl2' n2~ t.ho ~ Of ~ 

WI' f~ oat.~l •• bu.ff~lot)8. ehOOp and !;~ •• 1.- __ fJ:aD 

onU •• a&1'1aill"M ~ .... r~ ."Ue. ~iMP ~ld goaU, 

SfII~ QI&'UF~j r~d efttt.1. • .., ..... ~. ~*-II 

I~ '. fro:':) cat.t.l.~ ancl 11*heftpJ .. _~,..,11. fC'Ol'Q 

oat.t.l.e. lIh8ep. goo"" and tNffaloe •• ili •• 'III;""" ..... 
'J'(Jta tQf,....... I.e •• ~y !C(h Q"~le. ~".91'l8&_ 

from ..... eat." and bttftal ... !"~ 'Jariaill fCQa 

Cd.t.18 ...a othttr bOYJ.nea. .£.. ~ f~ ~Uc. SiIllltlUM 



" 
5ahai (19M) ~ \he GCO'Cnaae of 

.. tillb Ilia. e1oftQa .. 'nm goau. 

WI&&- aM 

-.-.1 £. 'lAI 'SP'I~'.' 

emn,..-enu. 
tiIIIaII. and 911 ..... ' .. 

...... ,,.. t.aalWOd 1ft t;t .... 

~ (19S1) ..... ibed • now ~ QAarM JlIIl 
frGfl ~ of Wlt.lo,. tram ~.... n. (lCJSla6blaloo lUI'­

~ a ~'r~ of· ~_~ ... ii&_ ~uku1. 1~12. 
iIU'i X"f.U,. r.:~ o!1 t.h8 ~~;«:lQ. .-nd -u.~0M&'0d ~~ 

"D~.MI ... now ~v!4C1- of _~~. from bUffalOiild 1ft 

~ (1956) ~~'\ tJ'. OC'.lICr .. nnae of 

... ~ ;.. SIi.d e~lm1an trdfa1oos. 

f.~jM ~ ~lt'lv~u:.t.o.~ (lMO) n~ i&fi.~~ 

......... UWIUlt.£.)de ~ •• lbe oC btl. duct. ~ oa11 b1 ... 

of bU,f,ealoea 1n IMt •• 

';"~j .. (tMOb) ~., ~ 0C0UI!'1~ of: (~ 

!n4'M in tNffaloH. ~ i.m\:" ~:;~ ita Ift;~U... III fl9600) 

a1_~! ar ....... w, 1f"NtWM1J11 .. ~A~~:. pal"adt18 

of l001an b1iff~. 

'~jee (lM6al ft'i~ t.118 OOC:.t~ of ~iM~ 

In' ,_, f:crn ~f·a1oeG ln \J. '. 

-- (19n) .r~ G'II~" SII88'" amph1.~ 
pend .. , .... "'al .. in l;la~. 



~.. (1918) de .... u.t .. ,., .." .. ill1Glih!iB 'Id' •• 
fl'Cll tMft ••• 1R v.f'. ... "-ft. 

tRtea ... IIOt! ;a~ tlm, noocd8d ~ __ ... _ 

II ~ ~ ... f:'IlaOUdIIg Ja tufW __ • ooaU and .ah8ep tn 

l't:lpaUlf and ·:W!"..aft (I?.,.,.) ~ ttuo ftfN spea"_ 

of a now ~ of ~:tt1~ ~I! 1IIIbI-. i.. ~ cmd 

z.. ~ IJ:Cn bulfUMS. ebMp and goat.O frca j\llababed. 

HU:8bey (\914) ~i ..... 1ftCJe of ~ 

Mial". ~ _'S· __ . S ....... I. 1ft 

~ .... tstwep fC'e J\l.l.eMb.a. 

naJ' (19") ctliCpfteMd ~ op.trd.on t.bat. a d1 ... of ~) 

erld ~ at. ~J.ndb ... _\lad br u. .... ,~ P.1E'lfilJl'Ht1llR 

l1li&. 

~~U_ (l~l") rfp~ ~ f~ Of :;IU ....... 
• a ~ .. oau_ of .aH1 ...... &"'. in {.:,,~U 'ft L'1dia. 

~~l ... (1'4S) ~ ~ ~w:e ~""'Sf'" 

goft8 utdob ... ~t.t .. ,y l~f1ed .. 

1Ib:~ 

~,.. (IMO.) .~ ~1_1a "P9Ua1'P\! ... 

emptd. ... PIW,,'t.e of ~ and ooau 1ft u.;.. ea4 ~. 

~joe and ;';l~ r~aB1 (1M2) ~ ~ 

of iIIIIIlDIIIM ...... ~UdI r",..u.a. ~'I 
'Ad'. and a. RII& 1ft sheep .sa U.P. 



~ru ;iO,1 V.....,. (196·" ~ SllliaEStt'Wla _III. 
........ .".. 1- eaiM'_ 

and a...... ,... .-.p and 'iJOat.8 in ~.'. 

\~ .... (1.,) ~ ~ .. of t.wo new .~t •• 

01 ~II"" .. 1_ ... _.at and " ........ t ... 

~tdl (1~"1) ~l ilaERIIJII. s'M'e'c. and 

fJ'Om ,*'Oa~. ant! ~ 1ft tJ.P. 

Sal! (11)"1) ~ t.he ~ of ~.&~. 

II,a~ .1ft ~ in ,,-. anti ltMInil". 

Bel' end ~ ___ (19"~1 ~ ti1e ~ of _.1 ... &,. t ... ..." aDd· ~ .. new epeei •• 

&at.'." atM&1n& .. ~ per""w of O.heap f .. 

"'---~. 
~ ad (.1UpU (It)1tbJ ~ ... ~ .. 

GhI,\tMal ... lIheep at, ~ ... Wl_ , .... .La). 

au, .. f1~ (1"4) ~ £IADIH ~ I) ftMf 

.peotea 01 ~ .... ft'Clm ~ ... ~8brA1I'. 

CbftUal_ Ilftd OOpa1alo:iB~ (lt17) ~ E'''''''' 
,' •• ". __ III _c. anti GII.II1tA95Xll ~1"1eo tft 

eheep end ~(_~ .t~- 1ft abe.V -.d ~jOGU. 



~ .,.. (1905) .......... ..~_. 

£. fall... . .-11_"., fl" .... 11_· 
..... , .... , and .....alii f!'Om sheep ad 

gOeU I.a ~~ 

~ ~ p. __ ~9~- 11 .~~.a of ~'*-" 

......... ~ o .. Ute _. II1.Ua\let ;:.- _I· 
_~. a ... ~I-... tIt ... ·t· .... . 

9MK&llAtt., ;.lIIiaGaSizll _JI ..... £ •• 11 ..... • 
£- IIIA1t1fiA. ijlllMlNWJ.a __ Gad !i., ...... 11&1&i1t'1rJ1le 
out. of t.hetM. two SpeCi •• via •• _.&t ~ and Qt, ..... n.a 
V E 

...... OOIU~ onI.y Sft .. .,... 

J\. i'lH'\IRl Of ~ 6Yalia:b1. Ut.w-.un uheiWa that. ~ .• 

~ oL amr.lhS. ..... n!~ f_ lndt. 1~ 

'?'e"" 'by owpt,a (1961) ~ .~ t 1.!H. :.- SlId "f11II ~ ..... -

(19'5). (AIllt.a (1943). ;1&"1V'6ft-. (lMS) ~ c"i()lU,e.." (1002), 

.t:,. _11 __ '" ~I'ao (1935). ~ (1'43).1dvaet.Aft (1~.$) 

and .'\1_1' (11)49), ,£_ ..... bf ~ (1943), z.. .It bt ;~_ 

(1982), ~_~ _xIII .... ., .. lar_ (19"). ild .. ..,. 

(lMI). j"~be (1~.'). n·~ (1",'.U __ (1~4i)). v..- (11)51' 

..... bf ~ (lt3S). ·~1 .. (1949). 

r~rJ_ (1KGb) .\t1~kMl£'Jbf (1_,. z.. ~ bJ' "')._1'60 

(1935).tt..\W&J:' (1949). Gut.lU. 4nd ~ flM'.) and ~bf (1'82). _.At Ildls. bf TbapGl:' and '$ioha (1M" ~ ~~d O .. ?61), 

... , .. 1' • ., --.erjee (lMOc). 3. and 



~C't ...... (1M''', "1.~, (11101). £. _ bf ~. (1~.). 

,. DlI_ '" ~ ..s ~ (It'ba', .. ..., 

SeNI., (1.2). '* ... br 3abI1 (1181), ~ Slm 7 

H" bf Bba.l ..... (l'H). SI'S ...... (114'). nogbe (1941). 

n·~. (19te). ;\ .... (1"". V ... (1ft"', y~ (UIU). 

0\IpU -.1 o.a. (ltJ67b). """"- (1971' IQd ~~ (1982), 

liIAt_ .&1·_ bit V_ (19") aDt1 fJOul_ (1982), 

a. _ ....... _~ (1H6),~ Dr 

I~J- tl~). ~ .:.ou1\!Jbf (1M2), ~ti. i_f~ br 

~ao (1935) .. J~.bt (1181), £.. GlS&MHI _ ~Dbf 

(1982). ~I ."" .., ~ 1M ~ (1971), 

....... _ ... bp y~ (lns. oM f.1IM1eaMMI: 

a'a'IM bf ~". '1916'. 
:r ..... __ t.bR Ot&-tle 1 •• ..., ... ~ f<H' 

;aa~ ... ___ 1n ladle. .". _WO II&~_ of 

~ __ ,..,1., ~_,. 8fJtt 

_ ...... ~ fl>:D en .... ." ~ and 0 __ Sa 197' 

and 1912N811OCU.Yti7 ~ f~'_ of tble ~UM. ~ 

taUt , .... ~ be ~ ~ _. pn-." ~­
~4don bat. not. il!idWRiaidl amIIa. 

~ ... pa ... fJN,t_ thit .P'O .... Of I?~ • ..., •• 

OOlleoMd Inm lMdfalou 'WII"Q t ....... -.,It. 
i,. C't'tIIIiAW'. 1t;"~'.'W'. &Wi .... ME· 'ii.'''''''' ... l!AIDIltaII 
and ""( .... IM ...... It. _. n.ee..d ~ i- .&._ 
aad W _YIDabII .OGIO\W cnly .ta !Nfl.u ... 



" 
fte .......... MPlII ..... fa. tNf'Mou J.ft ~ lb01\tde 

EI ..... _ ....... .,. ~t_ (Int). 1\1 __ (1940) ... 

~." (1902), 1 .... ,. '" ,,""- (1M.', 9UM&1 i ... 
bf y_" (19M). a. iii' bf -r~ Cltll) am v ...... (19SdU, 

;;aa~ ."'ell'eas.,. ?i\l1Cbu .... (19tQc), ;;. WI ..... . 
bf y~ (1'58) ond l,~"" (lMOed ~ 1}~~ (lMI), 

~. "',_ by ~,,,,, (S977', 9IIlIIIII ••• III_A's __ Bbal_ 

(1935) .;l.c-l~ (194$). !)'.~ (1968). l\lwaz (1919). Oupt.la 

Aftd nt.at;. (1967b) ~ ~~4b.r (1982), ~ ~ l'?/ ~~t. (1,,,.,, 
; .. ~ .1. ...... bf V_ (1m) end }~jee fl?660). 

, ••• 16_11 .." t ___ JtM (1M6a) ."VI £ • .. BUt .. bI (~ 

(19M), ~SA5diJil_' __ V __ (1957'. ~ ........ ". 

(196Oc>. $"~Jeo .. :11'1.~. f1 .. '. Sb_~ .. "¥~ .~ 

(19"18), ~aby (1982) ~1')"" (1tU), ~ II'S". 
b.r ~ (lMJ), t. ai .... ,., ~ (1~J5). (l\tpta (1~4'). 

$d ...... (l?4S) aM~lwar (1'4.', a-SIIIXl bf 0UpU {'''41'. 

3d ...... (IMS). ~ (1996> Mil ~ .. CJ~2)t 

Z. .. &alia). by> 1Y~ (It,JUb), I.. _ bf" (~ (194'), 

,t. S'I'IIi8i by ":~ f 19S5a), ",.~ (1996) end :'lfahU (,.,). 

bt Dhal.ezr_ (19111) and aoul.ah?' (1 ?-9') I 

'hi 51tJ........ «1 H5). 1'). f~. {1948'. 

,l\luu' (1~4'). V-. (19'" ~t V .... J (19Ml, £ ...... ,. 

~jee (lMOb; and (1 __ ', DlIIIiIIGli. ~ _ 'h'''~_ 

aft(! sa ...... (1..,.' Mad z. .... " b.r 1'J:lpa_~"~l't ....... 



o. paw, ........ ~ ..... 411 .... , .. ~7 I_ 

I .... 

ftae ................ ~ fl'OM __ .. .lntd. .... 

_111 ...... AtII, ••. £& ..... &1Jf WIIralAl, 
Oi-.&l "MI- al_YM IllflfMlIl .. il8lMlldw ,.,Dlg'.-

,... x.u •• _ ................. iftcltdld 

"._ br t....." (l~M), a- ,. , .... ___ (t9M). 

al''' ...... (19.5). o·~ __ (19.). Alvu' (It49). y~ (19.l. 

t ___ ,.. a:ad ~ necwan.f. (1961), RMi,.. end v • ....., (I.'). 

tkMll._ (1982) at! ~ a.M.- (1181), 

bf ~ (19H). !Wi9Ut.aft (lMS). n'~ (lMtn. ,~1"" 

(1949), y~ (191 • .,. ~,... end v..-..,. (1963),. __ (1"1), 

-"1.., (lMI) aM ~ ...... (StU), W ... by ~...., 

(19M). y ....... (1"", £ ...... '1. __ ~....., (19M) ...s 
y.,.,.. .... (19.), ,_ w, .... y~ tl'.'. ~--...".. (lMOb) 

&Qd (19M'. (~ .ad ~ (1m), ~ .. .u.. ('9ft), 

~ 1M_ ." ~ ~ ~ (1.,."_ ..... 0& 
b.r iiaJJ. (1'.>, ~ fltM). sd ...... (IMtn. --.i7M' .-

"....., (1M'>. ~ 1& .. ('981'. I.- l1li_" "1ft ...... 

(lNS). ,f\l .... (1949) .-.d !(aU}fU' .a v.....,. (1M.), i.-.V' .... 

'br aau aad FoU4U' (19'1b). ' •• 'n ..... ,&MI •••• __ 
~ .... tlM6c). DeU (19'12). ~ ond ~ (19'" and 

1 ..... (lMa).YiIItYW'II:_ ......... A1WU' (IM9), !tAlJ'iW 

.... v......" (1961). Cheu.ap. at\4 ~8hnaa (19ft). f~ 

...... Cl"I), Z. _'._ ~ (lM9), sat.anl1::iltttM 
,. ..... ., ~J- (1M3" .. _1IIIIAl .. ~ .... (lM')1 
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£. _.1" _tHaI''''' (1101), ~ _1& ...... _ 
~".. (196~). ~Jee ....... DItOI'wd. (1962), 

Ball .., ~# (lt7la), -..., (1982). ~ ...... (198'), 

~ lIaatd _ ttaU and !"--. (19'.). 2- &IIUII l'1f 

MY ......... --' ;lba_ r-.:ant (1961), a. .... Dr ~ .... MIS 

SlVIDM n..w-.l (1M2), i'lllle_ -, ... bt ~'tUkbW'" 
(1966), ' ___ AI Dr ~ aM. ~~ c,ne., 
£1' .... _ .... bt Tdpnhr 4l'Id sCi.....". (l"'a) -."'" 

,. SIIIM& bt 'rrip.at.b7 4Wd $rl ...... (1~). 

All tJlD apaciea ~ ,.- .-.:p _ t~ ... \bCIIIIe 

~ bf othen ta tAdS, •• 

:a. '111',... Si- ...... f ....... __ • ,t- _, •• 

~M 11a1"~ W ... Im ...... _:sa 
SIJIai'" and 'ill ...... Mil..",.. ~; t.bMe ~ 
oaly QISIl_ SIIIitlIaI .. fOUlW! ODly h ~. 

The ~ of ~ .HPOftied 'JrlOa t~ .. 
_I • ...", .. bF u...,. (l.J4).c~~r-J.'I""'. (lMS), 

Al .... '"949), vuwa (195'" y~ (1998). Kat-I". IIl'd 

v~ (1M2). GupU end ~ ,s •• ) ... UM.b (19n). 
g,- la_._ by a .. ..,. (19M)' .. ".....,. __ bf 

~J- (1M'), £. Mla.-A'. bf {~jee (196OaAc). 

~ •• (1')95', .. _2 ... 1&. bf ~jee (1M'). 

_ •• __ ffiVeheV (19M). y~ ('918', 14.-&821&111 



l...y' ~~jee (19GOb) .., (1168' and t~ ....... (1,." 

~ 1'_ by T~ (19.', £. ".11". by f1U1ll., 

(19M', y~ (19.', .. '" 3ri., .... (l94S). 

~ (lM!U. v.,.. fl.'). y~ ("918'. ~.U,.. .... 
'ifa!'s~ fl.J). ~tMh (1m). ~~.b.r (1982). sahd. (lMS) ru1d 

i;~*,.'" (l93S), .i_-~~ ... 
(196Oc). ".1\at1kaC as14~lo:Jb (1m). ~. 

'';7f G~ (1M3" .z. ... "" ~ao (10)!). ftaJ.t. (1'.). 

~1"1fttJU,ft (1~145). ~yer ..... "-1IMI7 t1"a) and ~." 

(lM21, &. _1 __ .. ~ (1941). ~,.a.VU' (lM9' and 

'tea"'""" end v~ f1M3l, ..... tit ~ .... ,.,. 

and v.....,., (lMI) •. ;:)ahU. (I.'), :.. __ btl ::\1 ... (t94!U, 

'SlII8IIIhBiS SIII_ Or V_ (191"', ~ ... G~ 

(1971), •• MAlaM ... tv ~jee (IMto), .~ ... 

'_ bf ft'~ __ ~ zld ....... (1"") end~. MMbF 
fri~ aDd 31'1 ........ (198Ob). 

fl'IIIMD& .ad s..IarlarJI IaIAfAlriMJ. an 
QGt. --~ fftn 900U ... Iad&a ., hence ..... t.wo ..... 

C4W4 be oeul4ltfta a. new ....... __ so 



·, 
11t:Sla~ .mai ... ma. RUNcO" w.~~:,·\ A!2 '49W 

?'1~P}!IB1IRl nSCt·DDM. ltol 

'n. QllllU PKEitblMU8 .. ttnt. ... b11 • ..., b't 

F'~ in 1901. t..at.u.tltUIAt. aad OO~I' (1910) 

pt'~t1 'CNI' ~ ... t.ba .... ~._ •• 

__ 1,. bIIIIala& ...... ( ). ,t.. (~.UMIl • 
.£. (1iI!1&IMI1b&I> and i!. (~~). P\aJcUl. (1929j 

apU_ \1P "he yeaws !Me ~~ ~.i!l1~ 

(rKe;M_).,t. (It.IC ... , .. ~. ( ...... ) and .. 1M 

~ t.he o-u alWehsllll $dIAl • ..., oo:.~. J.~10 too 

• ~ UDdW 1~ ?-~ (1932) ~Md _fthl 

ttI*Sl •• _ ... ibld .. C t.ho t8IMMI _'lAIItaR. r~dfto 

only a few. ~ 'fl''''''' Cl~M) ~a.! OIlly t.wo ~ •• 

naMl.J'r,. (t __ ' .. ,. (!iII~). !1a8Ml'k 1ft 

1'31 dlvlded t.he ~_ p ...... _. , .. __ ...... viz •• 

?1I'.IIlN .... "1~ (1.)1). i .... Xlt. £M&aPWsIa. 

!J~. ~""JM. rl&ltall&lst. lVAU9I1I aa4 

and cnclu.dei1 V. ~ ~. The 1 .... 

'n.e gpata _~. Iael"-' • ~ of flubJ ...... 

1fttenu ......... G10Mly n •• 1I:t1M __ .... J.J.eft dhe.rlbe4 focftl. 

PMfD1iIIa_ ""' (~. 1.,.,). -'_I"k (1t31) added M 

th.la ~. _WO :lW end nine a1nady lCnOte ,....... l.. SfIIIi 

(~. 119O}. r:,. ~&SIII'J9nI ("&\11\, 1892 i. j!. iI.'" 
('1~r, 19o1>. 2.# tralsal. (Pl~. 1tt)4). 

,. ~. (FJ.~r. 19(1). ,t •• ~ (rl~. 



1901) • .e,. 211&.&.'_ ( .... 1 .. aM 00l~. 1910). 

f.. tftlttDwlA (P\IkD1, 1931). r.. .. (1'UJod.. ltJ22). &. SJiID.I.II , 

(N......... 1937' and z.. IdIIIIIrd ,.......... 193'). nAani-. 19M 

a.cdbed • new .,pe.c.t.ea. .t. .." fS'OC\ the nt.lwl_ of 

"-"'~" 
~ t.tlll pftfIeQ' ~U-. t;wo tt.J.tf.nnt. .~ 

04 t.he ~ llllllib"_ wen ~N4 1n dQftlliltsU.e Nd­

nan,-- UDdIrIr tlt.t:dy. 'l'b.e ........... ....s t.ha morptlOlog1cal. 

! .. W&"e. of t:.hO .~ 001l..,.. come ~~ close ~o the 

., aOO epec:.t~ic tllarJM!f1e of lM!rBBI_ RI&6&IiII and 

2,- anA iumiSbod bf ~,,(19tk)). t __ ther ue l~f~ 

I. • .... (~I'. 19041 

~"'1 .. ana ~. 191tl 

!·tMt.1 1. ~ bA_ (9I*U) 

U ... AId ... (._~1e) 
~_ t a..a 

uoc&","" • ~_.1. 

II. ZM'lIIiII'aI __ (~ ..... 1'7tO) Fl~. 1901 

t~ • 1 ... AId .. Ccat.U.) 

U. QlKI 11&_ (go-.) 

f.AcaU- t R-.-a 



The ~ ... ~ br stJ,·loa and 

oow ...... (1910) and t.hop pl. __ 1 .... 1&hO ... ,-....,. 

P~OId.ft" f'.t.~. 1101 ot __ ,...u, ~ .. Mpb&-.o-

1d4M F~. 19()1. ~~ (191') ....... __ (19", 

f0l.1CMtd .. cJ.aad.fic.dan ~ _ -.u.. .... ~. 
P\llQa1 (1.!)29) ~ Cft<'a1lMM ................. t.ha 

genua tII"MIIb&aasi t?1~. 1901. $lej .... (1949' ..... d 

... aul:).f.uly (.'u~ ~ ~ UWt ~ ~, 

~I' the '-'11' ~~" .. tJ.d.M PJ.~. ltol. V_pd. 

(1'1S) pl.8eed ~\IIMOI) ~,.. t.he ut._ ~ ...... . 

W'hI.ch vae newly c~ by' tUrtt. ~8bf (1982) ftee ... ...... 

~ .... t&1d.ly tu~~ ~l_"."w" 

1901 • 

• pac£ea .. ~ to the lat.t4't". 1'bta.Hw __ ..... tIb&nd 

_ ~ (1~20). flal."8bOf (11)14), ~ .. fl'M' ... 10 .... 

(1"'31'. GUJattIA (1'4~) 4.~1,~.\ce :~~ i_~ (1"" ........... 

..... two .~ d dl8t.1net.. !k~. Pd .... ~ 

u:a,,.fer.rod $i.. k4Iaa f..- .,. ..... .. EII"'I:-
vaG ~"ld pro::~! a ..,..., ..... .e,. _. , .... , •• ..,.. .... 
and C'hAf,man (l.,.S) Mit na.. __ (1910) .... u.s .... .,. .... --'_ 



~ t.he ~ Of Cd» ...... etwUu. ~ <!if ...... 

-n'lllG Of mat.wlal.s _~ to t.'be ___ C.xltRblla wen 

~. ?be •• ..., ... and ... 6'IOI';*-lorn' of ~ fJ.n\ 

t.ype of motarla18 f\l11y .... wl .... \he kay and &uod.pd.on of 

~~rjoe ~ Chaubaft (lMt) •• ~ .... ~ 

t;\J..Lee add OOl.dbit .. ~ (1910). t-~ 1~ 1. !&Int.1!1" .. auob. 

no$t.: .1: l!iI. &oaAt'('i! (eat.tie' 

1.1 j SUI. !1i ItS-it (~~t) 

111) .aw. ",1M (s.~) 

~fbe eecoud NtAr1al clOsel.,. ~ ~lt.h tohe ·4escr:lpUon 

of ~J" and etta\a.Jqan tl"'U. "*'" Cl~!lt') f~ ~~.,.. 

~ ~~ t.h8 p~ ~".do.l is ~e.r able as ~lSW.1D 

rIiIUM ('Jtllea anit (toldbert:18l'. 1910) NaaM:t1<:. 19". 

}1Oat.. 1 ~ 21M II&Ia C sheep) 

i1) ~I blIJiYI (9OR) 

~..oc4UOft , R .... 

SAlC4Uty t _~aJ.. 

"MW t.hUd .... 1&1 _.lob 11M ool~ed from :;,,,,.... only. 

01086l.y n •• 1blee t.hGt dedOl:".t~ 01'" by' (Jr"\tpU and (;\19\_ 

(1912) antt ~t. (198») foe 

_~ial i8 .l.dontJ.lte4 .. 

~?t.a (1972). t.... 1) 5IMD. ""aM (908.) 

......... 't~ 

ioOOaU"" • KGraa.. 

~. Hence, tni.. 

~~aQ4 



The ~ '.l~'_ .. ~ 'W:I ~ulu .. Oo~. 
1910 fO«' fl.". apeo1-. SA .. _- _\AI. E'_. 
;fU,"9SlI" end C....... of WbI.oh .al'f ~ f1ft't. t.wo an of 

~ ft.U.df._. 
Dw:1no .r. pnMDt. J.1wMdga .... t,wo dil' .... ~ of 

.peel .. bel.anulDg t.G the ~ a_1lWI wen ~. 

'rhe flnt. one __ ~able vida t.be .,. *,,,1 &i&ICI:i.:v,"_ ~1'" 

bJ" 1lt.lt.. (1.,) f. f ....... "- fII1a'I2nM1i. aenee ""' ... 

epoolftcau,. ldant.1tled .. a_ ...... SIMRMII (J,,1Oiri_. 1883) 

SUlea .ad t101da..-c.seC'. 1'10. 

~iOGt. •• 1)" &ad .. (~) 
11) at. l1I8tAM ( .. taM) 

W.) SiMlA b&DI1I (goat) 

tv) 91&. IIiII (".p) 

r..oaauon • ttw .... 

~l.l.'y 1 ".m:4tJ4 

1"t'1e MCond 8!~l1fm vaG '" _, ... wtWl th$ ~ 

~ .. a b? ont. (I,.,) £01' t.M ...... E~ ~ • 

..... \hU ... i4enU.fted .a 1&..-.-"'1" .. __ (~"OI.J:' ...... 
1883) ~1H and 0Qld~. 1'10. 

:ton.8 • 1)"~ (...u.) 

11) .. 'IIMl &, , .. talo' 
111) SiMI Ii&miI (god) 



'ftIIt 9IftWI ~ ... ~ by ~ ~ ~J.nha 10 

.9.5 and .., ~ i ___ ............ ly G~ .. of 

tolw e-.uy pu-ampbi ........ 

1ft the pre ..... io ......... u.a \trIO ,~ of l~.taJ.. 

beloaQl.ag .. '-he ~ 91_ ........ ~. ". lint. 

aded.a1 .. found ~ be in fQ11 ...... ttt. with the lI8y pro-

,ilOiI8d tit M\aJcheJ:'jee and CbalINIl (1161) ee,9.. a& .ia ~ 

aU -Jc ChaI'~.. l .... __ .... 1&1 ve_ .1~£1.s .. 

2M1A11i1111& (Tanc.toft. 195'). 

·l-SDtist t 9%1 .... ,a..,,) 
ttocaU_ I ll __ 

LoIN"_ • "-a.J.a 

TbI 88DOtld type of maMria1 ......... "ud7 abCMla cloee 

~ ... vi .... 0.bI.fAlllJlwa (1Mpal' aM ~l~. 1945) 1ft 

~ all lIOII'pbOl.o41 ........ p:l"OpO .. d bit t1Ukhel"jee and 

Chawwa (lMS) _pt. t.be aiM .. .... ....... ~J- end 

ct~ (1M.) haft ...",.. .......... Of Matis .. 1.2 ... 

0.' mm and 1.', mm _ 1.14 ... ~ 1. ~ a~.8ftt me.erial 1t. 1. 

fOUl'ld 0.48 _ • o. aeo an and 0.4'70 .. " 0.401 :ft. "r'h.U dtf. 

ftifIOe ill ..... of t.be ....... OC'-NW be d.a __ the .~1mI\'IU ..... 

et.ldy' ..... Jane"". i-.,. \1\1.. ... i'-uti .. _ 1NOb. 

~ , Ira Il11a .. (oaue) 

Looadon 

LflJCeI'''y 



iiUW!Rii2rA1 ~tK. 19" 

__ .. It (1')'7) pI.Med .. ~ SitI~~ .... t.b8 

.... eeMi11' p~ __ t_ Fl ..... .-r:. 1901 4l.0fttJ vith otK~ 

~ •• slu'J_bla (1949) a180 ....,... t.he oJ.a.df~ 7;~ 

pLNld bf ~ ~1ee end .~ (1953) iMil'lt.&i,.l t.h.a. 

__ ~ ~6&YI 3U.l .. ant! OO~ ... Yal14 

one ~ ~~ t..ba~ trtl •• ~ baa '\he ... ....,la_ .... 
.-a"u.s .. • ;enua. ~<1 t.h.at. ij_U_ bd pdor1t.7 ,.. 

<ia! ..... ~. .'M'lOy 4180 .~etAd ........... am1ly innocoe­

li1Rae. yOfM\l ..... (1958) pieced the gem.ua ~1_MI ~ 

Ii .., Ville C4er,{lonoaot.ylinJ.. 

'f'ho ~ 1~t14 e<:rmps-..... of n1M .~)vl ••• 

... 4& .. __ (~l.Cbo.d_. ltOl) __ rtt.. 1'l'" 

£. 9O'?R'1P". (F1:tOhOGJdeE. 1901) ~ 193" ~. __ 

~ (P.l~. 1Ml' ~ 1931, s. IMUSfIIIlrItM 
(F ... .:~. 1');Jet) ::'.aS1UJr ... 19" .... 4W.U G~9 19SI, 

£. _ ~ .. likl94. 1M1, £. _.11& ~".. 1M3, 

i,- olDianA CutJt.a,. 1~' and. ,. .._ l Rbol.eeao. 1931) llama. 

191'. 

~ pt"Hent. .l .. at.1~t.1_ 71-lc1od t .... d1'f.nnt. t.Y'fJiN of 

mIA .... !U. ntfWahle t.o ~ ~. 'l'hefl.nt. tl'lnIe 

.pee.l~ WUIII t.4eftUf104 following tJ,. ., aM &McC',1pt.1ona 

fw:nLabtJd 'tit "i"..1tbu:Jee add ~ (1961) and ~ an. 

1. Qrz~':.4I! ~~¥. (".l~. 1~) 
~. 1931 no... , 1) DIal ..... (bUfto1o' 

11) .QII ,.,,_ ( __ Ue' 
L.ocai-.. ~ M4 ~ 
LoaaU'¥1 ....... 



2. £I:d_raa ., .... ,. ('rendon. 1'55) 
~j ... 1M1O 

tloe-. t 111. ...... (caatt.JA) 

!it_ Ill,.. (9Od) 

LOO8.1_ • Auman f&IlI! nt.ioal_ 

t.or:au.t.,. • Jf.eftl..a 

2. ~ _ (~,... 1M') 

Y~.l'n 

... a ida "'U (ahra!ep) 

LacaU_ • n~ and :otJ.CUlUlft 

\be fCNftb _~1a1 ...... .l.dMtJ.flAd .. Sill,.... .. 
alE.nel QliIPU and ;~~~. 1972 bdetI .. ~ .., ~ _ 

~~ (11Qj). 

Ho8t, I ~ b& .. Ctoa') 

, .... tJ.on ,R~" nt.ioal_ 

t.c:JOaU_ • Kel'ala 



9, 

III t.1W pn ... 1~_u. cnl7 one _pIlOt .. _~ftQ 

~ tJ\ta 9*ftWl .. en.coun~ and W'i'left ~~ V.tt.h t..,.. .,., 
~ Dr ?~ (l~S') fal:' 'the BpOOf. .. ~ t!'le gemae 

iiWl.ittll'dIl. ~. pn_l. « .... .lal. c ... 01.. to it-~_ 

(CftpUD. lB4'l~l.,r. 11);:'3 in a)..-M5t 0.11 the char:.,...,. aftd 

beftao t.he mat.er!&l under tJt;o.l<ly 1$ ldefta:tflGd as ~&II 

~#K (Cre:)lln. ln4" t'~lrlt'il". 1813. 

toGt.e ,.1 ~ iii"''' .... 11 (l)W!fa.l.o) 

.t..iJ ... ~ (_~"1.) 

.tt!} 'it"'. MIatI hJMt,) 

1v) 9&a IIMI (oIhMp) 

.wr.cet..ton. • Hu;-.n 

~.s.t.7 • ~er4lla 



s.Ndrcoa_ (n~. 1901) W\gf.t.,AAK. 19" 

The <,)iIOWI "'~'m"lA8 .u ~ ~ wltJ\ 

t.he ~ i>"EPb!lItIn. .., ",-p1.eat.one (192') t P\IlcId (1. 'n9) • 

5'~ (1'29). 1'ftvu_ (lttM) Md. --.. (19M). ~ 

n...,.ll 1n 1931 eftabl.iabed tht geaaa ; ... ~ ~ t.h1 • 

..... ... a1ao 8hued by;"}.,... (1M') ..,..1 'randon Cl'57), 

y~tJ. (1958). t~l'j .. end ~ (lMS) and ~" (1"~). 

'l.)qC'1~ t.he pa ...... lnveft1gaU __ we t.r~. of flw.. 

~ to ~he gilmIa ."iM:~ ..... ~ed. follow'"" 

"lw ..,. Pl"Or108" by r""..,.J!',," 8IId ~ (1965) foe- "he ~ 

!1iI.~. tha £11" ...... ia1 ••• mbHa ~ .. ~ 

1->1'7 and htmce t'.he 

s 1) III JaI'AMI Coat.tlA) 

J.1) ... , hl_ (goat.) 

.rt. •• aontt ma~1.1 wu ~f1ed .... ,.,1AAItIrJJJ 
SIlt.\IM'SNsI (nul .. ~ GoIl:f!boa"90&'. '910) M.-.n. If)l' toll..­

ing tJW ., propoe" by ~~jee end ~ (lMS) tOl" the 

~.I'¥1An'm'.· 
• 1M _laItli (~fa1.o) 
~ 

Ra>e1e 



The goraa G .... ......, br ~ la 1'". 
t1ikl"JabiD (1949) ~.l& ... 'ftlUd --.... ~ (19511 

and 7~U (19M) cone.tde ... it. ... ~ \\0 £ __ • 

F1~. 1901. B8 ~I'J- and ~ (lMS) QftI! fltAt 

(1990) ~ .. J.nad t.hIIt QGQ\l6 W:.lij~. 

10 '-he ~ J.mraft1~Oft only one ~.,. of material. 

balOft-J10iJ to the ~ 9iSlM1t..9OO\Yle ..~. Sa.., on 

Ule key ent1 de.=&pUon llhpOl1ltt by ~ (tHO). ~ _"rial 

.. idenU£led .. \iAsI£IMIRhAt .'IAt. (CAp11,.. 1M') 

~k. 19". 

~~ ... 'MAla,. (buffalo) 

~. Mlo~ 

t.aaa11\7' KoI'ala 



SUMMARY 



M lrrfl:aUoft.l- ... the .... *' ... of ~ J.a 

~.u. ~ (oa-..1_. traffelon. ___ aM ahMp) 1ft 

~ 11)""-,, .. ~ ~ t.bII ".... 1.,.... 
'" ~ot.al ~ of 1'90 ' •• _1 •• rpUlfa o:.lj.eG't*! .... 

tbeM NAaaftU ~ 4ift....,. ~of..,ala ~ wn 

.... '*' ~ ~Gft ........... 1ft 0I'dW to <!et.ecI. 

... Weet1 ___ ~....... ta ld4lu_ to t.bI.e. 

vl8Cen of '780 .~troI'e4I&Ied ......... bel~ \0 ~ 

~ ~.,.,_ .... &1_ tNbj •• '" tel UKW~ ~_ 

'01:' t.b$ ptee'lllOO Of.~ 1M ........ oo1~ed wen 

ad .... ., ~ •• ~l • .t.dIaU • ....., aatl 4eacribld. 

A ~ Of ...... ~ t:.bet. be.Mnv t.O U\#\_ dl.£te-

...... ~ .... ~ ~ .weftU.,i_ ~ W. .t.uct.r. 

Tbe bl~ pftJ9a1U'lCQ of 62 ... " .... thaII .. 9AtMaNJXIII _,gin cotrt.lo. '~.by (:A_a. SiIltIlW& (47.a.). Sill,..... _1_ (M.Oftl. £IX~ MI., .. 
(29.6~) .1,,",_ I~_ (19.~). ~_ 

(19.~). . __ (,.W:t). Z. ,ats11 •• 

('.~.OMB&A &Ds1&sI (2.2Ct'~), ;;.~ _~lbI'. 

(1.2Om 4VIId it.- ..... fl.2f..r"). ~ ~ pAl'laL-on::e Of 

5'.~ of ~ ~ .. Mt~ 1ft buffa1oee. 



lo1l.OUed bt _ •• _, .. (H.6J~"). fit e1b'n'AI 

(23.08K). L. (19.2~). W .II\1111!t1 (lS.»"\(). 

t!l4Jbeat. ~ OC 3O.~ VM 4ue \0 £. S'Ilt.EF\-.. 1ft 

ooau followed 'i7/ .. _"""',. (3a.,~r.i, 1- lNa_ 
(2?11") ••• ~ (2".~). ,. 4 .... {16.6?nU. 

1- SB\tItW& (16 •• "'). ,t. If.,,*,,- (11.11'1(,). ~. GI\'lIi2bIoe 
(11.11"}~j. ~ Slui (S.56"n,!;._ IMVbtJtI ('.56":~) and £. alA&­

-Jh'IM ($.S6~~). The lw~ ~ of 6<:N in sbt.1ep vas 

&.. t,o" dfl'_ fol1~ _ Si- MMsMa (20.~). 
1-~ (20.~U. SI,. lIItl (.m.~). ~. MfJIH!5l (ll.1.0O:~) 

.- ~. a_ae. Uto.ocn). 

i14J_'_ 01 ,he 1nfeoU.on __ or al...,. od.9iA. 62.6~" 

in Oe&tlA. 4O.ocr~ ,in 1IhMp. 2".~ in goa ... ~ 26.91";~ 1ft 

.... 
1 •. ~ t.be iftf.u.on wiUl ~J'_~ 1ft t1omoSUo ~­

aant.a (oat,U •• -..fallJea. ~ 4tQd Sl"lMp) fim1et... t~ 

-..tw "... t.he higbe&t. t~ ~ ~ &-a,1tJy 80ACIQft 

end U. l.OwNt. 1ft 1)Q/3\a1lW.t.t: _ .... 

a. The ~ of J.~lon 1 • ....,.. the __ In 0 •• ,,1 • ..a 
_e'.lf.a and QCmjlaftUwlylowef: S. _beep 8nd \;i_ta ~ 

'"he ~ ol.s.r-Uo O'~t~"m of ~l.a ~1"". 

I. ?he oa!:l'" &~i_ eno~ in Qd."l.e... i ...... &. 

_., ... a_a. ........ '-_. ax .... iI 



•• 11..,. .... 10 .... 1._. _ ..... &1 .,_. it .... 

,tadIE .....us. _Ida and 1-~. 
in ~. _ ..... ~1M lIIIta .. MIa-
I_1M ... 0"', __ ••• 1_ and in .... 

_ ..... ' ~.,. ~ £al~ _s» 
GIld !fMVaI&IIl ...... . 

s. ~iI l2Ie'_11l , .... ~ Md ~ and .~ 

... _I· en. uoaU _ppQI: ... btl ..,. firttt. hOot. ncowds 

haIll.u. .. 
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Tho. tr48sJ..S CIt\bOd1e4 ~ n.ul~ of an .J..twNR.lpUca .. 

~ pftftlenoe of a.t:1Iph.l.... 1Ideet.1on aBC! _tw.tz fIl*d,tlo 

1dent1~y in differ ... clon InJ.O ~U (ca.t.l.e. lluffa1-. 

sheep and goats) of Karel. SUM. 

A t.0Ul of 1490 fa4!1C41 flIttIPl .. f..- domeatJ.c ~ • 

..., eolleet.ed from different. pl. ... of KtWa1e su.e <Itad.a9 

• period from hpr11 1985 to Md'OIl 1986. 'l"be.. a.emplee ... 

~ by aedi:nentat.1cm t.echD1que. to ~ec:t .lnfectJ.oft wi~ 

__ 'lbt.~s and t.hQU preyaJ.enc:le. V.l_n of 180 81augbt.encv 

deed l'Um.l.nant.. tJ:Om d1ff4ll'eM pU:U Of KW'ala .... ....t.1*5 in 

acId.ltJ.an and tne available _phi. ..... wen 0011.-..1 f. the 

ftUdy and specific J.dentif1caU-. 'l'he flu1cea .... at.UtU­

au ... flat.t.ened and et.aJ.necI and 1a oaftaln 08_ by ~ 

eectJ.C!INl. 

Result. of t.ne .t~y .1ncUoat:.ed .. hat t.he gnyal_ of 

1nfect.1on was far more in eatt.Ut ... buffaloes t.han in sr.p 

and goats. The rate of pt:Ghleaaa 1ft 08.tl.ft. buffaloes and 

goat. • ..,.. 20.16%. 2B. $'N and 3.22K ~ve1J'. 

In .l.a~~&d animal. "" pl"ttYalArloe ".. 33.09fC., 

M.6~. 4.11% ru1d ~l.al~ roepect..lftly in cat.tle. bdfaloea. 

-.ep and goats. 'l'he 1Ugheft piNftl.enoa wu ~ 4urinQ 

4ta'1ng SOUth ~1eet moftSOOtl was 38.Oft and 20.7. 4urinQ Nor:tsb 

But 1l\Oft8OOn. The Maeonal prfWalenft hal:dly varied be"_. 



2 

c."t,le and buff.l._ bllt. 1t. w.. oonstRent.ly low in ___ al'ltl 

goat.e. Kost. of the p&:'Walenoe 1n all an1ntal.a were of ""-" 

_191ft. 

It. t.ot.a1 ftUrIIbeI" of 11 .pee1 .. belony1ng t.o .i<J~ g ..... 

of amphlnome. vue 14enUfied. Stx~X1t "RlDAaPbI1M 

(Tan4on, 1951) V8.8 ~ frcm new hOet.a 1 .... cat-tole and 

ooat.a. s;gt.y~SJPl'RI:sIA abUbIlli fJ!"Om goau. in ac.\d1t.1oa ,0 UW 

already HpO.1:'ted ho8t.S. buffaloes and sheep napect.1ftly. 

The foUow.ing oonelwdona are ~awn en the bee1a Of t.he 

nault,. of this 8t.udyl 

Alaphiat.ome. are moat. p.C'8Ya1ent in cat.tle and buffaloea. 

t'hOt.I;h the 1nf8QtJ.on vi~ ampiWJt.ornea eXist.s t~ 

the year, it. 18 definit.ely mor:e 1n mQft800n seallOQ8. 

ClXlfl\2Qi!i;d" G&Dc\sD!Rhl1ll (Taman. 1 gS5) oeoun in 

ont.l.. and goau arK' 9sax.&Rtlf&mll WW""'* (Gupta and GUpt.a. 

1972) 1r1 gOa"a aleo. 
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