
r1,,,/,·r.,f1p11flr/ .!111111111! "/ 1'1•f11i11ar11,\111'111('111111 .111111111! 

l11il11.~l1y. I 11lu1111· H •• \ 11111111 I'.!. (/1 '"'"' • l !Mi. 
1'1·11111·11 111 tl11• 1'1111111 ol "ouch \Irie·•) h~ th<' 

(:.,, .. rnnwnt l' r111t•·1 l'r..i•1rin. 

A New Piroplasm (Sauroplasma thomasi n.g ., 
n.sp.) of a Lizard (Zonurus giganteus, 
Smith). 

u, P .. f U' TO I 'J'. St:'f'ti11n of l'rol.ow.1lr1g-.' t111(l \' ll'lh J >ht>iht> ... , 
l l utlt•l'Hl<')IOlll 1. 

I '11r. l'f'l·f'ntl,\ " p11·11plns111s .. hacl bt•t'Jl 11h.,P1n•1l \II n1;1111111:ili; (Ill!.\. 

lhdfoul'. in lBOi. hacl ,;fen lmdit'.; n•:·w111hli11g pirupJ11,l1h in llit' hl11111l 
111 lo\\].,. ~11il1·1"i11g from "J>irndiaeto~i,, i11 tl1P :-;11da11, liut ltl' taill•tl lo 
11•1•11g11i:.w llwi1· 11'\lt' nah11·1>. I t wn:-1 1111h in 1!'121' that (':tl'JHt1111 fi1"t 
d1 .... 1"1llH'd a 11iropla.-111 of tlnn1t>,( it· f11" le; 1111d1>r 1 lw 11;11111' 

.11 '/!J/Jf111111'ila p11llor11111. The fiu1liug of '' l1al :lJl)ll'HIPtl tu h1• a llt':ll' 

n·l.ttl\·1• 111' llw ma111nrnlia11 pirnpla ... 111-. in liinl ...... (io\11'11 111111 tltl's1• 
1111pi~111t>11li>1l. 1•1ul11µ-loh11h11 blllod p;1t11 .. i1t,.; hncl .1 '' irlt'I 1li.;f1 t1111tion 
• han \\a ... <11 fir.,t 'llJlf1Ct.;t'11. 

111 I!):{.-, Hrn11111t an1l r.:n·ie1· rlc .. 1·r1111>11 a 11i ropJ:i,111 It 11111 /1 /111 
• 111,11t!is) 110111 tlw hlootl ol a turtniw (f,'111,1/.t lf'p111;:r1). thn' 1•xlP111li11g-
1h" k11mn1 1a11gc ol cli.;1rtl1111ion ,,r lht•.,t• 11111,1--itt>-. 110111 th" \\;11111-
l1l11odt•tl mam ma t ... 1u1l bin(., lo the 1·ol1l-l1lnuclt>cl lt')l1 il1•s. 

111 lht' (ll't'~t'llt adirlt- u pal'll ... ile, "hieh al~ll ..,1•1•11p, to 111• a 11111• 
p1mpla,111, \\ill ht' 1lt'"1·rillt'1l trnrn llw s.ri:tul ;.nl'clh•-tailt•d li1.:111l, 
/.11,,11r11.~ 11111twle11,L It wunlt.I set'UI, lhcn~l111C', that the 111·1·111Tl'llt't> 

ol pirnpla .. 111 .. in reptilt>,.. j., 111on• ge1wral thn11 "'"' "'"l'P"'<'il al fil'.,t. 

.\ l'fuall.\ there it. 11othi11~ 't'I',\ ,..nq1risi11g in ll1 i:. fi111li11g of 
J1ir11pla-i1n-< in r!'ptilt>s :-t>cing 1lwt ti1·kl>, thr ->Ol1• 1ro11;;111itters of 
pirnpla~n11)sis. att:wk alJ l'la.;.,t'..; ot \t'l'lt•hrnles lniug 011 rlr,v la 11 d. 

Hr!01·e 111rn·t>t>ding- l1l t l1I' cll')-11·rp1in11 ol llw parnsilr it 111:\,\ 111' 
u .... f'ful to 11wk1• a fpw 1·t>1t1ark:; 11h011t tlw pa1·1hilt•:-. ol' tL1· r1•d ldornl 
• 111 p11,<'IP~ of rf'pti l t' .... in gen<>r:11. 

l( ,1:;vlf:w 111' l.11•1.11.\' ITl!l'. 

Fo1 tlw p111pn!'e ot 1his a11i1·le ii i" 11nm•r·t."'"lll'Y to 1·pview llw 
lih•rat11re in auy tlf•tail. Suffil-" ii to n·fcr to tlw l'X<·c.>llt'ul ·rn111-
111anc-; 1u ,;011w ,;f the more ret·ent tt>xl lmok~ l•n protrnr.11olog~, su1·li :H 
t Ital ol W eu_yon (192fi) and D o fl t•i11- HeiPbe11ow ( I 92H). an cl 111 1liwu-.~ 
11111' 1 h1• It•\\ a1lidf'" wbi<'11 :ll't' nt .. prri;il 111trn>"f lo 0111 "11l1jP1·t. 
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l'i~.\\ 1'1 llOl' f,,\:O.)l OF .\ LlZ \llU. 

All t>11ilog-l11l111lar hloocl pa111 ... i1t• ... of 11'ptil1•-. (:1ud nthP1 n•rte
l11atl•s) hrlon.l(' to dw ~pnrozna. 

Thi-: larg-1• 1·la.-.... j ... aga111 ... uli-tli' itl1·1l i11111 111:111.\ 1111IPr ... aud 
la111tli1• .... 11111 d1 .. 1e j.., l'U11-,11ll•ntl1l1· clihl'll'llt '•· 111 11pi11io11 hl'tW1•e11 
proto;r.011l11gi ... t... al1•rn1 tbr 1li>tail-: 111 1111 .. 1•l:i ...... 11Jr:,tin11. Thf'w difler-
«'llrt's 111'!'.I 11111 1·0111·1•r11 ti... h1•1·P. F111 11111 p11q111 ... 1· \\ 1• Illa,\ a-: ... 11111i> 

1111· 'nlitlit.' 111 the fa111ilit> ... llat> 1111111111t1•i1lal·. l'Li .... 111111li1J;11•, l lat.>1110-
:.tl't>l(:il'i11itla1·, a111l P i111p)a..,1111.Jat' 1111 Jl:tl11• ... itla1•1. t11 "l111·h 111<1 ... t 111 
tltt> pa1a .... 1ft•, 111 whil'h w1• :111• 1111\\ 111tPrt> ... fl'1l, t ... lrm!L 

'r l1l' 1111•111hl·r ... nt tlit> two tn ... t-11a1111•d l:1111iltl'' art' c•h,11:wtt•nzt>1l 
It,\' di(' pn11l11<·l11111 ol p1g-1111'11I 111 thl' hnsl l't•ll, 1tlw n•el hloucl c·o1·
I""' f, • .,). 'l'h1• 11;11;i,,itt'-. llt'l1111µ111~ tu 1J11, g11111p 1•;111 th1• 11•lnn• he 
ll'l'Ug11iz1·cl lairl.' 1•;1 ... il,\· autl 1·a111iot n·atfth h1· 1·1111l11•1•rl \\ith thP 
p11·11pla ... 11h "l1i1·h a11· 1111pig1111•11t1•1I. ,\ l111·g1• 111111ilw1 ol ... p1•c·11•,.. of 
1/1111111111111/1 "" a11cl / 1

/o ,,11111il111111 I n .... 111'1'11 il1·:-1 ril11·d I 111111 r1·pt ilt•-... 

'l' h1• h111•11111µTegu1 iu1• ... :u·t• :i ... ctlllP\\ liat ill-cli•ti11t•d ~1·1111 p 1 nn-
t11i 11 i 11g-, 111·t·t1 rcl i 11g; lo so111e author-, , fhP ... i11gll' gt' tllh l/1111111111r1.t111u1111. 

:i1·1·c11·cl111;.r to ot hc·r.;;, :1 1·n11sicl1•rnlil1• 111111il11•r ctl ).!1•111•111 a11cl ,., I'll 

la111i li1· ... li1•l1111gi11i.r lo 1h1• ... 1111111z11a11 11rd1•1 . \ cll'l1•id1•:1. .\ g:ii11 tlti., 
clilll'l'l'IH'I' 111' 11 pinio11 11 et>1l 11111 clc•t:1i11 lh. I t i" cd i1it1•11•,I I h1111~h lt1 
111111· that ;1 Yl'I'.\ larg;t> 1111111lwr <tl h;11•11111g-11•g;:11 i111· ... 111·t·11r,, in n•ptile,.. 
a11d pa1ti1·11l:i1l~- in li:.m11k T hi' lil1·-hi .... to1ws of 1111111,\ ul llll':iP 
"Jll'C'il'.; an• wrll knnwu a11cl ll1t>l!' hl11ml l11r111~ l'all Pa ... il,\ lit' 1listin
l.!Hi-.lt1•cl I n1111 pir11pla-.111.;; 

Il l tl11· p iropl: .... 1u11la1• 11111.\· 11111• 1111'111lwr ha .... thus 1111 l>e1•11 
1l1·-11ilt1•cl iu n•11t1fe,,. B n1111pt n11il La\' i 1•1 ( 1!1:1.-,, 11) 11l1 ... 1•1\·t>cl i11 1h1• 
hloo1l nl a tn1lnh1· (/.; 111.'J.( l1•11r1m1) I 111111 'l'u11is :111 1•11cl11l!l11h11l:11 pnr:i
-.111• \1hi1·h tliP,\ 1·:dlf'd 1'11111/1/111 1•11111di.,. 'J'l1i.., parn-.ill• 1)c1·1111nl i11 
th11•1• form .. : ( 1) h11·Jle t11111h. :.!-:m i11 cl in 111 .. 11•1. 11•111111. 11ntl nt 
loh11lat1•1l 111 ... hapt>. \1ilh 11111• In 11111'1• 1·h ru111:ili11 !.!la1111lt•-.: (~) ... 111:111 
l11t 11i...., ' '"" t l1a11 l it i11 clia111el1•1·, ... iu:.dP 111 111 ;.r11111p .... : :11111 (:l) -.111:111 
11wJ11 ... i11th, ari:tn{?e<l in ni..C'tl ..... 111 111 111'''· .1pp1•;11i11it Ii-. l1as11pliili1· 
-.put .... hut '1 ithnut nn.r 1·lu11111:1ti11 µ-1a 11 11ll' .... 

'l'ht• n11lh111:. 1Ji,1·11-<~ tht> 1vl.iti11tl'•ltip l11•l111'«'l1 tl11•w 1liff1•11•11t 
hllllh ;111d 1·111111> let thl' cc1111 f11 ... i1111 tl1at 1111',\ j'l11lu1lil~ IP)ttf',..l'lll 
clc•\'l'l1tp111t>t1l:d ... t:qn•.; of flit• o.;uUll' p:1rn ... il1'. .\ 11 .1ttPH11't 111 lto111:.111it 
thl• pnr:isiles from tin• i11irt"tl•1l 1cnl11is1• to lcn11 trr11 111111•1 1111 tui-,P" ol 
ll11• ~1!111<• "'Jl<'l'iP., f::iilrtl: the :111111111" su ... 1n·1 I that lhr-.P -;pp1·in1t>rb 
Wt' l'l' 111111111111'. 

Hn 1111pt 11 11 tl 1.aYil' r t lw 11 cli~l'll:h tl11• rc•hd11111-.liip 11PhH'l'll thi" 
1n1111sit1• a n1l o t her kno\111 parnsill'"• pu1ti1·11lady ,Jf'fJ.'Jl'li1t1u ' ll11 
11111/11111111, nnd t h1',\ c•11111·lntl f' tlrnt ll11•ir p:i1a-.it1• clot'-. 110 1 ht•lnuQ lo 
t fi j.., J.(1'1111"1 11111 -.ho11l il lw pla1·!'d 111 ;I .... c•p;i1atl' i.rc•1111,, 

0 111• l'urt lll'r patai-ii<' ol n•pli l1•-.. tl111 ... la t rp1•11rclPcl i11 thr l1tC'rn
t111r, 1·:111 la· -.:1111 lo ha Ye a n ·:.1•111hla11c·c• to I lu· 111111pl:i-.11h. I :cm 
tPlt•1ri11~ lo a ltl1111d JHllthilt• nl 11 ;..t1•1 l-11, 7 n11·11/11l11 111111111ln1111·11. clr
..,,. ,.j]wd II\ ( ' hatln11 :rnrl Hl:t11t '. ( 1!11+. l!llti1 1111clt>r th1• 11:11111• /'11'111 ·11111-
1'!/lrm l11r1•11tnl111·. T hrt-e 11111 ot :il111111 £111 t .\' g1•1·k11" 1·n111 .. dit 111 t\1e 
111•ii..:hh1111rl111ocl of )luti11:ih1 a111l ~ ( .•tl,111111 i11 T1111i .... 1\1•r1• lo11ncl to 
lw i11 te1·1t·<I. 
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P. 1. Ol roll 

\\' ht•11 I ht' ii esh blo1Jtl wa!' rxa111inrrl tl1t• tiUI hor"' nol ic·et1, uol 
tlw p:11a,..1tcs themsehes, hut glohular. albu111irn1u,, 1efractive horlth 
i u 1 IH' rf'rl hlood rorpnsclPs. Ont> of' t lu.• ... e limlie-. ... er1ul.'d to lw prest:nt 
\\ht•npn•r lht•lt> \\as a par:1:-itl' iu tlit- t:ell. 'J'lll're w:i... 111,,o a clfrtwt 
tt·hition ltehrf't>ll tbt: ..;ize or 1l1P para ... itc- aJHI th:1t of the µ-lob11la1 
Imel,, Ind otlte1wi-.c tb .. rwo 11hjerh -,1•1•u11•d lo lit' in nu \\U.\ n•laleu. 

'l'be pnrasi 1 e" t hem.,eh-e:< n1 rietl I ro111 .. ma 11 aou plus111ui ti hmli1•, 
111 ahuuf 111 iu cliarnPter. In lur~f'I' 1·11111111. onil or 1war-shap1•cl lt11ili,.,. 
:1 to -l/4 in 1lia111f;'li•t. Thi' uutl1111,.. ,Ji..,1i111-{ui,..h anapla ... 11111i1l forms. 
''lllH' 11J ." hic·h 1.cun• a dc•m· zout' arouucl llw111; "JlhP1·ic·11l lor111" '' 11.h a 
1·hrum11t111 dot 111 lht> c•c•ntre CJf lht> dPnr c·stopla~rn; otlll'r sphene:il 
fonn" with tlw rbmnwtin 11101l' cliflm,I': :11111 a Yariet\ 111 otlwr ion11:-. 
Some of tlll'!<t' pa1·a ... ilL'S art' 1 losely 1·011111•1·11.'d \\ilh 'tht> mir·l<•i nf tl1P 
host cf'.11~; i11 lnC't in somt' 1·aw~ u cl1ro11mtin tl11Pa1l c·o1111t•1·t~ 11Je 
1111c·l+>ui; of the parn.-ite with the 1111den~ of 1111• red lilootl l'lll p11:.1·le; 
nnd i11 other-. llw parasite "t'l-'JH" neluall.) lo lw C\.t111ch•ci t'111.11 tht> 
t11ll nut· lpn,.,. 

'l'h1• auth111·.; 1liJ not ohsel'"' au~ rnultiplic·uli1111 Jonur. ot till• 
p:iia,..ile", un<l ~11g-~est that, :1-; i11 Tl111h rm 1n1r1·n, multipliratiuu 1l<ws 
out t11kt> pln«c> in tbP peripl1Pr:1 I l1lornl. (Splcl'll an1l 111:HT11\\ wnt' 
not l'\.Uniine1l.) 1'111' 1·Plutio111<hip of tln•"t' p:na ... itr-; to nllwl' kn<lWll 
J.('1'1lHp-. j, cli~1·11 .. ,e11. anti the aid hnr'i ronw to t ht• 1•tJ1ll'lu:-1011 t bat 
lht'lt' j, 1111 l'lo.;p cu1111l'xion with th1· piropln~m~. 

Tla• .. unw 1·1n1rlusiou i ... rrilrhl'cl hJ H1u111pt a111l LuYiPr ( l9:i:1, n> 
i11 11•:.tnnl to a Yl'r,,· -.imilar paru..,1tt>. / 1irlw11uw,11l1111 lr1r1·tl111', wliid1 
tht\\ lou111l in a g-1ee11 lizard. lnr1 rla riridi.,, ohtai11e1l from Italy. 
'I'lwy fou1ul llu~ ... rcu1e 101ms of the para,itt> but rlicl n•Jt uhsPt Ye tht> 
g-lohulnr hncl1t•, \\l1ich 1\erE' "'" promiut>ut in Cbatlou'.; ancl Blan"·.., 
c·a<.t·.... l3n1111pt and Lrc,·ie1· ... uf'eeerlerl in tramunitting- the inft-f'liuu 
In auot 111'1' I iim r1l of t be ~alllt> ... pe<·ir-.: t lie iuc·u bat io11 JlPrincl "a" 'li:x 
tl:i,\·.., .. 

P£RSOS,\I. 0thl'llV.\110S~. 

'l'lil• parasite,; ahoul to b"' desr1·il11«l. Wt'l'E' fmrncl i11 tlw 1t•1l hlood 
rurp111-11•h .. , of u lizonl Zo111lr11.~ !Jigonl1•1u, ~mitl1. ' l' h1• fiJ·..,t inlPrted 
AJW1·i11ll'11 wn:-. c· ~111g-ht l>y Dr. A. D. Tbomn~ of tlw Ondt•i...tt>J1nort 
V1•t1•ri11u1·y Ht•st'nr·t·li l11:-tit11lt> duri11g a tour in c·or11wxio11 with thtt 
7.oolug-i1·al :-\t11'Y<'Y of f:\otLlh Afrir·a, on thr farm .J aMbi.<lul nen1· the 
,·iltn~P ol' \\'1•sst>l1>hrou. in the Ornng·e J•'t'N• Hta1<-, in .January, l !l!36. 
I>u1·i11g- :c ... 11l•..,1·qm•11l tour iu Xon•rnlw1, 19'.l(i, 'l'humns fnuntl :111other 
infp1·tral -<J1l•1•iu11'11 on tlH• town land~ of 01IE>n1lauli.rust in lhr OrangP 
F1·l'I' l"tatt'. At tllt' tinw nnh· bln11d i;n1f'tll'" werp rnllrdPtl, "'' lhnt 
it ,rn.., inqrns.;ih)P lat!'l nn to ,;x111ninl' Pitlwr the lrP<1h hloml or ol11P1 
or1t:a11-, l'ot possil1)p tlrvelu1m11•ntal stu,1.?t'\: of tht> JHlT111:1itt''-. 

• .\ll'ntmn ,bould also be mndP ,,f n pnrn..,itc of thP hlonrl nl fi>.h 11 1dl11• 
1 ... 1,,,1,,. uml I '0(/1111 ~u1rpi1u) descrihr1l h.\· llcnr.1 (HllO and UH:l) undPr th•• 
nnmr T1111·111oh1111111di11111 r111fi. Thi:! pt1rn-..1tp<t hu'" a rl"<'mhla11l·t• to piroplasrn~ 
ahhnuj(h lll'nt' l11wllf'lf doe, noi inch11l1• tht>m in th1~ si:roup hut "lll?lt•'~t~ ~nnw 
r<>lotio1.-h1p ,,, thr hac•mo.crreJ:?:ariof'-. 
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I \ l.\\ l'l llCll'I. \~~I tll \ UZ.\llI>. 

'1'111• clt•"rt'e ol infcdion ol th•· hlood of th(' ffr.,,t -.1w1·i111t>11 "''' 
'1111111•11 hat l~t>n,· i1·r than that of tlw .,,pc·o11cl. a111l th!' fir,l 1·1111ta1111•il 
uaorf' d"·i..;i1111nl form" of thP parn..;itP thnn the ~pc•11111I, hut 11tlwn1 i ... 1• 
the t wu may 111' tnusicl1•re<l H'- i<il'11tirnl. 

The hlullll ut hotl.1 spec-1111t>1a-. ... ho11pcl a larg-1• 1111111'11•1' 111 init'•·lt·cl 
bl1111cl 1·1'11.... In thP first s1wei111P11 ;1 1·1111111 ol .jllll ct•ll ... 11'\\'lllt>cl a 
prrt·l•ntag1• i11fe<·tio11 of .j(i_ 111 tl1t• ... 1•1·01111 ... pN·i1111'11 tlw 1·1111t':))10lltl-
i11g- fi~11n· 11:1..; -13 pt•r Ct'llL 111 tlw g-1· .. at 111:ijo1it.' of 1•;i_,, • ..., au i11[Pl'l1•d 
1'1.\lhnH',\11· 1·onfai11 ... :J .;;i11µ-ll' p:ira ... itP. '1'110 pa1·a,.tl1•.,, i11 :i lilurnl •·t<ll 
an•'"•'!'.\ rnn·, :in<l mor1• tha11 f11<1 \\l'f' t• 111•,·pr ..,ppn 

'l'ht' pan1sitt>-< alt' suwll i11 1·11111pa1·i..,011 11ith tlw1r ho:.t c·Pll-. . 
. \c·<·11 rutP mea:-111rr111P11l~ l'!'\'Pnli>cl 11 v:iri:ilimt lwlw<'r11 IJ·(i1• :111d -t·:-111 
i11 11i;i111etP1· or lt>11gtli of tlw Jllll'H"llP. ' l'lw 111a,io1ily ~\I'•· lwl\Yc·i>11 
1/4 a11cl '?·:)14 in d[amPter. ( l'lar l'l'cl blood <·111·p11.,t· lf>" cil th•• h11..;t 
1111•n"lll'I' 011 nn ll\"f'l·:1g·e nhn11I :_II) l!h. ) 

'l'lw 111i1·ro-plwt11g-rnph:-; a11d 1h11wi11g-: 1t(·1·11111pnn,\ ing- lhi, 
a1ti1·I~· 11ill itin• an irlra of tht' 1:11·i:dioH i11 stzt• ;111d sliapt• of \ht> 
par:.h11l'"· 

ThP ,11wlJi>.,l t01111"' nre Pit ht>i :rnnplu·rn111i1l luulit•s 11111.,r...t i11µ: o~ 
a 1"111v111ati11 g-1·a11ul1· 01· :-;111all 1·ing-,h<lfH•1l l1111li1•.... It wnulil ;il11rns1 
'\'t'lll a-.. if th1· ring--..:hap1•d l1111li1•s. i11 .. 111111• .-.1 ... 1·-. .it 11•:\'.t, ariw 1111l 11I 
l11t• a11apl:h11111id hoclie,.; li,1 tlil:' :ipprar;1111·c• :1111! ~1;cd11al 1•11largt-11w11t 
n{ 11" 1·a1•11olf' .. n1·" J11ml'l1 "in thr l't'llll'(' or th1• I h111111al111 J.!l'alllllt'. 

U1mt•Yct , in other c-;1i:.l''> the ri11g-sl1;1pt>1l hoclil':s ;11·p lo111wtl ,,... ~1wl1. 
:t' Wt' -.hall -;ep lwlow. 
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Fig. 1 (b). 
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Fig. 1 (c). 
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I. ... 
Ft~. l I (11), (bJ, Ir> n11d (cl)j.-.\111u ,,,,,, .. ,,,UI 1/11111111&1 Ill tl11• liloo11l "' y,,,,,.,, ,,,, 

111111111fu,. ;\ult' tlu• lurl!t', <'ll'ar "v:11·11111 .. ," in '"""' ul th•• 1111-:1,111·,, 
)I a!!llilirntiun )()()(I X. 

Th.- gn•:it majority of p:ira-.it1· ... an• 11w1·1• 111· (, .. ,., 1111~--hap1•1l. 
~011.e an' alino;:;t p1~dedly sph1•rif·al, "lwrt'a" 01 h1•1·s :11·1· ttT1•g-11lar i11 
011tliHl'. 111 1110,,t of the pnrnsit1•:-; tht' JIC'liphPQ ol' tltl' 1i11g- j,,, Pll'arl,\ 
111ark1•1l, p:11'1ly b~ wt'll-:'tai11P1l 1·:, lnpla..,111, pa1· ll~ l•~ 11111·lcnr rnall•
d:1l: h1111C\'1•1·, i11 ;:;01111· 1111· 1·hn1111ati11 i-. 011lv lawth 1 i:-dlile. Fr1•
qut•nl l) tli1• n11c·lr11s sits like a 1'tijJ on rnH• ,.j.fp ol' tlw· ~plwri1·al p:t1•:1-

sitr, g-iving it the nppet\rn1u;e of a sii.c111'l ri11g. I 11 ot lwr i11,;!a1u·C's 
lbu nudl'lll' 111ftt1·rinl aluw ... t 111· t·11111plt•tt'l.1 :-.1u·1·01rnils the• ".l'toplas111ir 
b11tl,1 . 

' l'ht> 1·1•11tral podi1111 of tlw,,r parn..,itl'" i:- :ilrno .... t i11';11·iabl,\ 1·li..•:11· . 
\\'lh•t hl'r a11 a1·I ual '\"aruole i.; p1rsl•1tl 1·nn11ot lu• -.tat1•d with 1 •p 1·t::ii11t~. 
hut lhi-. j, the imprf'-;sinn \\"hid1i:-1·onw,\l'tl. 1IN·n11-.e of tlit'il' rh·ar 
\'el\(11', \\ hid1 lPI-: the light thH•Hi.tl1, thl' ... l' pa1;1-.ih•-.. ,111· , .,, .. .} l':lsil,v 
r1•1 •0µ-11i;wt! i11 :-daiued hlood -..111ea1-.. 

[ 11 souw pa1·a~ilf"' the clt';.:l'f'P of ..,lain in:.:- "t'''lll' tu he 11111rP 
i11t1>11se, proh::ibl,\ lw1•at1"-P of :i Jelativl'l,\ la1·21•r a11101111t of nucfonr 
mntt1•r. ~nr·h pnrasili>s appf'ar n<: d:11k 1111t->-,1• ... of round 01· irn•gular 
:...h:ipt•. Homl'ti111r~ a small ai·pa 111 1·l1·a1 1·vt11pl; .... 111 i-.. Yi:-ihl1•. 
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J.'i~. 2.-Uiagrummatit• i1111sf:rntim1 uf the proc·<>&. of 111ulliJ1li~·1111ou iu 

8t1•111111/c1 .<11tr1 th1111111si. 111 the UJlJll'l' ruw di1· i~io11 lake~ plnc1· li.v IH0:1ry lission . 
111 th" l"IH'I' rem hy 11 prol'es.~ uJ h11ddi111,(. 

'l'hc> Pl'<JCl'l:i~ of' multi1Jlirn1ion i11 these imra::-ite,,. i~ iult'J'l•stiug. 
Apjn11t>11tly multiplirutiuu i11\'a1·iahl~ ll\krs pla<·e by :c pt•ut·e,;s 1)i 

di1·isiuu iutu t11·0. lit lltt" a•·c'11111pa11yi11g- 111ic1·opbotogtupl1,. mid 
dmwings 11it• prot·Ps:> is l'if':U·ly ill11sft•ah·d. II wunld ,,eern that I hen' 
al'e two lltt>lhocl.~ l1y which this di1·i,.,io11 iulo two i" ;11·hirved. Lu the 
1irst (.<.1-'P l•'ig-. 2) 1he -.phPric·al pnrn,;ili• c>long-nlf»~; 1he nul!foa1· 111al e1•ial 
co11eenll'(1t<•s nt lite 1wri oppositP t>11<l-i. 'l'ht>n a 1·011slrirtin11 uppear,, 
in l.lu• mitltllt.> 11f the <•l1111g-alt•1l p<1ni,.,ilt'. This c-on,;fridion C'Outinut>s 
t111t-iJ lwo ,;o.>pa1<1t !' autl appmxi111ulel:i equnl 1la11goh1t'r <'ell" 1ne 
for nlt' cl. 

Tue same rt>sult is acLieYt!d hy tbe second nwlLqcJ "hit·h 1:. .1 
proress of hmlcling. On lht: 011tPr i-ot1 1 faclc' nf thP splwrit·al pnrnsitr n 
bncl appPars, "\\ bitb a! fin,t ""e111,, lo c1111sii;t of solid chwuiati11. Sonu 
more rnat<>1·inl i~ l'XlnHlf'tl at this 1ioint -;u thal tl1e burl al'<JHirPs a 
lttrue11. 'l'hr hucl eoutiin1es tn g-rmY until jt lrn~ :ippruxiru:del,Y thl' 
snmP :o:ize n" tlw mothel' cell wl1t>1c. 11.Y n p10cess of' t•nu:-<trirtion. lbP 
1wo c .. ells ht-1·onw "t'(J:ll'a.IC'11. Ti should hi' nntPd tlrnl thi,. prnrf'ss i, 
very ::imilar fo th:d by \\hi1·l1 111ulliplienlinn take:: plnc-r ill man:. 
speeies uf pi roplnsms. 

'l'hl':,e two 1n·ocesi;es may he ref'enecl io as" hinnT;> fi._sinu •· nn1l 
'. li1Hlcling .. respHdively (see "Figs. a an cl 4). 

Di ~t'l SJO~. 

Tiu• pan1-iitt-;; liere 1le~('t'ihrcl SE'Pm clefi11ilely In belong lo I he 
family P iroplasmiclae (or Hahe,..idne). ThPir i11tr:H'orpusr11lar sjtu
ntiou, lht> nl1st.>11ee of pig-nwnt, 1heir modt.> of mu1tiplicntio11, fhrfr 
,.;ir.e a111l ,,bape are all featm·es whid1 charnc·terize the piroplllsms. 
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(n\ 

(c) (d) 

le) (fl 

Ft~. :}. -.\ '"rie, of microphotogruphs of S1111r11pla&11111 t/11J11w"i illustratmit 
tlw 1>r0<'1''-'i of ''budding". (a) .-\ppenrance of ~mall bud C'llll!.i ... liug ot solid 
1·hromatin. (b) Enlargement of bud. (r) ,\ pJWnrun<'<' of lunwn in bud. 
(tll (~ro\\ th of daughter <'ell. (e) Two eclls prn<'licnll~· thl' "Rill<' "ill<'. t/) Tno 
1l1111i:.thter l'C'll'! side h.'" i.ide. )lnp;nificntion l.2r>() x. 
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"'lwn the,,c p:11u,i1rs w<•H· Jii..,1 oh..,en«••l in the l1luwl of the 
lizanl it "a:; thought that th.-.\· might li.-long lo tht> genus d1rn111ti-
11111/111 nf' hinls. ff (mewr n c· l11sPr st111h i111111t>cli:dt•h 1eveal1>cl uwu\ 
point~ ol' rli fh>ren<·l·. Tht• 11111,,t i111pMl1;11t 11f till'"" j'._ tlw ahRPllCP ,;1 
:111.\ in·ti<·e ... s :-ugg-t•,ti11g- sl'l1iz11go11~ i11 tlif' lizanl iw1a..,ite. 

Fi;.!. 1. - ( 0111po,it,. drawini.: nl r!'cf h lrnul <'nrpn,..i,., 111 y,,,,,,,, 11s !/l(lllllf..11.• 
tnlo'f•to·ll \\ith :311111••11lt1.'tllO 1/11111111,i. \nt.• llw rli\·j,j1111al form" ; h111h th• • 
(Jr<•l"<''' ol "hmld111µ: ·· and !11111 111 "hi11a1,\ fi"1tlll ·• 1ll't' 11111,traH•d. 



\ \~.\\ l'tllll l'l.,\~~l Iii• \ 117.\Htl. 

, \ 1·0111pun,nu '' ith '1'11111 /1·//u c111!ftl1s of thP torlo1,.,1• al.,o :-how~ 
that t lw twu parn:<il l'~ dil1N I 11ll11 1•:wh olhl•J' 111 utan) n•sfll'l'I~ 'l'he 
lurµ.P lun1h 111 "/'11111•/1•1/" atP 11111Ph lur!.('t'I' tha11 tl11• llzanl pa1usik-.: 
;11111 I h1• ·'111:111 h:1..;ophili1• ~poh \\ l.ii1·h 1111111 :-1wlt nn i111pu1 taut lt'atm·1• 
111 tht• i11lt•nio11 in thl• tmtoi"l' lwn• 110 1·11111111·qmrt in th .. li1o:a11l. 
'i11th111µ- n"w1ttl1li111.r 1b1• ·· p:<Pt1d11-... 1'111:1.11g1111) " tl1•~cnl1l'il hy Hn1111pt 
.ir1tl l,(l\ll'l' lrn:- lwen -;et-11 i11 llH li;r.:1rcl. 

.\ll1·11ti1111 -,)11111IJ hetl' lw cl11l'c·ll•d tu 11n .trl itll' Ii,\ C'ul1•.., :q1pr;n
i11;.t in tlti... .)1111111:11. 111 "hic·h a p:ua ... it" 111 lmd,.. j.., r)p ... 1·nl11·rl tliat 
1e•tl:ii11I,\ ,..1111,,., 11 c•lo-f' 1f>..:1•uil1l:i111·1• lo 11111 pa1a,..il1• ol tl11• liz:u1l. ,\ 
111111p:11i,..1111 111 lht' 111i1 r11phol11g-n1plt,, of ( '1111 .. : p:1r:i ... ill' "ilh 11111 ... 1· 

aptwarillg iu thi-, a1tidto \\ill t••\l':il th1• :-<1111iln1it). 

'l'h1· q11i>:;tiou wltt•t hPt' tlll'"t' piropla:-111:. ul tlt1• ltza1·1l •'!Ill lw 
p lat 'l'< I i n 11ny 1•xisli11~ g-1 ·1111'\ of thP l;i111i ly P irnpl11:Httida1• ( H:th1·~id1w) 
j, 1l ifli1·ult to aJl,;\\1'1 i11 th,, p11•,,t·nt slidt• of 11111' k11md1•clg·1•. ~l:tll) 
h•ah111• ... :w1•m tu 1<<•p:u·utP 1hi1- "JIC'1·i1"< fJ•llH tlw k1111\\ 11 pimp l11s111-. 111' 
rn:1111 111:tl:;, 1111rl t lt 1· diff1·rP111·1·:; "lti1·l1 '''Jl<1rnle it 1'111111 th<' g-P1111,, 
1'11111•(1·1/11 1111\'t• :tl11•11cl,v liePll rPl0t'l'1°t'd in . It i:; l l11• r1'1'111't• p1opo1111rl to 
1·1·palP n ll P\\' g'Pll ll " l'11r 1'1i,; ptt t'tt'ifP n11d lo l':dl it. i 11 h m1011r nl 1)1·. 
A. I). ' l'hon1:1s ,,)i., dis1·on·n•d thP i11f<1di(lll in !Ill' liwrd, S1111r11-

1if11 .\/111/. tlwmoxi. 

'1'111• g't'l\11~ S.1111ropfflS/llfl l'Ottld l1t• dPfi11Pd US 
1111111d rn in·t-~11h1rly ,,h;i\wcl 1111pig1111•11t1-'( I parnsit"" 
1·m p11•wh•-; ol' liwrtb. 'I' H' 1ypi1·al f.>1·111 i-; that of 
llllg "it Ii a la1·g1• Y:11·1111l1'. \1 11 lt l plit·at i11u tnk1•~ 
fi<;-.1011 Ill' \iy ;1 pl'tll'l'S.S of h111Jtlj Ilg'. 

lollnw:;: l-\111all. 
of t 111• 1·1•11 hlood 
ti 1ing ur -.i~nl't 
pla1· .. lty hitH\I~ 

ll niay lw :id!IPd tl111l lht> h\11 li:wnls in "hic·h lh1•.;1• pata:-itP>
\\('11' found appeared ln hr 1·0111ph•lt>l~· lw:1lthy. 'fh., infp1·lt•cl hl1111d 
-.1111\\t'tl 1111 ,..igu~ uf :rn:i1•111i:1. lt \\01tltl tlrn" uppt':tl' that i11 thi-; 1·:-isP. 
a ... in '" 111an~· ntlwr 11;1r:1~i1 it• i11f1•l'tinu, nf \\ ilcl n11i111nl-;, t It,, p:11:1 .. 1ft>,. 
Ji.1\1' IHI )l:tllltl!C1gil't1l pffec-t Oil fh1•i1 h1h(. l11tf liH• ill fll'rlt>t•t hul"lllllll,\ 
with t lw hn-.t. 

A ll•\\ l'u1·th1•1· ... 1wc·i1111•11., 11t 1.111111111.~ y1,111111/1•11' \\lii1·l1 '' " ''' 
1•-.:1111111Pd ~1towc·1I 1111 i 11 ft•l'f i1111 of 1111• hl11111I. 

111 n•g:n cl lo the• mocll' of trnusrni .. ,..i(ln 11f the:-c• pnrni.ift'1' noth111:.r 
i:; knrm n nt prE>:;eut. No tic-ks wPre ... 1•1•11 1111 flw SJ1t'rimru' Ornt "l'lt> 
1·:rngohL Sl'Vl'l'tlH•lt•:<s it i!' 1·1·srnrrlf'll a" 11111st likt-1,v f Ital S1111r11f1la.w111. 
likl' :iJ} nthl't' rirn p l;1-.111<; , j'\ ll':11Htnil!Pcl ii,\ tic•k1' , 

S t ' \Dl \It\'. 

A r1111·af:lt1• is clP:<1·1·i l1rd "hit· It lllil'<'I'\ rr•d b lood 1·urpuM·l1•" of 
tlw i.:i:rnt g-i l'11l1•-taile1l li'l.:1111 1.011111·1u fl'!l""''' 11s, ~111ith. 'l' hP rc·l:i
lio11:;hip ol' thi,; pnrn:;i1c• to nt111·1· org-:1 11 i-;111.., ii' di..;c·n~RC'd nnrl fh1• 
1·1in1• lu»inn 1 ... rt>:i<· lwcl th;d it rPpr p.;p1tf..; :t JH•\\ gl'n11..; ut' th!' ~porozon11 
famil,,· P irnplns111i1lne (Tial1e.;idnt>L 'J'IH' 11ain1• ,<..·a11to1ilanr1a 1l,,111111 ~i 
1" woro:<rcl for it. 

1.1 n :n .\ Tnn:. 

II \LFOl'H •. \ . ll!lOi.) A pl'rnliar t.lnucl l01111il11iu11, 11111\rnhl,, 1inr11~1tic. 1n 
<.;1111:1111• ... 1• Jowl .... ./ 11/, 'f1v11 • .1/1 ,/, 111111 l/ 11q. \,-ol 10, fl • 1/i:l, 
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ll:wrd \l•rt. {'11h .. 111t"ll'''" l1u1rt1u• n. l:<JI 11111. }'11111.,/ . h11111 , d r 1111111. , 
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