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Thtir nobttiollllhip indintt'll II tH,i..a l hi(U""llli"n. Tbil8 1.f'1rac:...t ~·'" ",Wa«~·tP 

r-tt('r ll ill Ihl"", (orp 10,v,I"DU" a oIel·el " I' II"·"1 of Ihlll o( r,.rtYlrM ",."t....,,,·...,,/i.. 
In nt',," o f Ihl" ",pi' ltmiolo gi .. IIl1d ",,,r l 'h,,I"lI: i ,·ioI ..n", ~ IlA'Kl'Sli n ll" lb. 

j,l..nti tJ o( t hill ~rt'aria and Ihill te lraeot.I· il i. d inl J,Jo. 10 in 'lui", inlo I lIt"r 
.... lbll('n11 rf'1.tiollllhipll and I 'r ohahlfl life , ..le, . ' in l ..( all , th .. tt'r"lI ria , ...·,UlI 
" .....krd rt'M'mhlan...t t o C. d01lg14r i Cort, 1917 ( f ........ I ~glu t.ak.., )Ju-hiWln ) •� 
• hkh \ ' an H .illlma- f oun d t o den-lop"".n ..DC,-.ttd U'lrac:ot~·le .tagt< ( T. J'nlnll· 
it o.... F aust, 1917 ) into II eo!ylurid. Co')'I.~ ~b..lIi'on"... I","u.ili.. in t he 
gut of oI u..kR. The KI'"......1 ..hal'e of the 1....0 n'I"f'1Iria .. i" "i",i l",. "1t h,,u ll" h r........ rill 
IN'otropil'alo. ;. eonaidf' ralol,. t be le rger. T I... IlUCU n., d igt"lll h ·t' tra<'l IlD,1 penet...· 
l ioD g la nd . Btl" alm,,,,t irl li ...l .1for\"Ow.. r, the ..x..wl"r;r .y I...", i ....."'I..n1bIe• 
• It honjl:h 11<> 1 i,I..nti...I, . in th .. fonnula ( or C• •I.....,I<Ui j,. :! II:! + :n + I ~ +! 
+ 2 ) ]. The life eyele of t hb Ilpf'l"iftl in'·ol'l'O'!! ( 1) • mollUllell.D h~t f or th e ph L"" 
Lehrel'n Ihe mi.....id iorn • .,d Ih.......r....ri.; ( ~) t t\« ....n... or a ,liff...""ul . I_ i..... 
uf moll u"t' for th .. J...no-trat ioD ""d ,·n..y ~t ...('u t flf th o:" ",rraria alld d O:-1e lu l' I,w n l 

of tho:" t('l ra rot,. I... and ( 3) a lID.i1-('IlI;llg ..-lIt..r bird. in t he Inl tiliP "f ...bi..b 
the .dul t WUI"lD dn..lop$. S in«o Van H alt8m." bas 8hoWll Ihat II l'O"reari" 

( C• • icAigglloMUil. La RIItl) . W"biell bear. I.......Ioae rf'1. tiotahip t o C. fCob..llifotwlY 
t ha n .ION C. "rotn'l';rulu. If. ud v..h il"b ...,~,..h III Ih", "i_ra of ' ......b·.... t ..r t\ !lb...., 
.bo do:"'I"ploll$ In to • 1I~o:" i (If C" f )' / IfnI~. Ihl" homologou~ l"..i, lcn", IIlIpporh' t h.· 
ri"w th.t C. ""O"·OI,iroIiJl. with If. tet rarolyk . I.. , e in a n'o I1l1 ... . I. Ihl" a.lol._ aria 
of a lI~i .... of CQlyllllr Wlf or t1o"t' ulalh-e, rom[>koli"iC" ih rl""'C!ol'lll p,,1 i o Ihp 
inl t'll tillP of a 1I1111i1· ..ating bird . 

0..-1,. rd l\l...1 tctroeotyl .... f ounol ('1I..,,,t...1 in IIn"i1s in ~ lu,le T" fffJC'O fJllr 
OOf'llv lll ( Rull .) Hughes 1929'", ...h ith dnelope into .'il rig"l1 ronIvtll ( Hud. ) ; 
T. mollu cOpela {Lut a) Hughes, 1929'"', ...hi..h probably 1I1"'I'..lol' lI Inlu l\ " I ~...i ... of 
Slrigl:a ; T . oriOltalir', t he lan·a of Cyatllotot~ '" or il""t"liJl r"UI't. 1 9~:! . IlII.d 
T . i l urbri }' a u. t. HilI!. The la"t II1l1lled .1'"..11'11 WJlII ,Io·,..·, il....' I,y Onl" <I f UPI 
( E.C.F,) " lrum ,.f IllJll ralorbiJI gla l.rohu , eolll'("loo by I t uroo in veeeeu..te and 
eontaiuilljl: an intl",: ti ull of St/,id mw "'l1 "u' M ,,,, i I'lI- r tllt' lli l '... n",1 eer.... rin '·. 

T hO"ll8 fomill. like T. jftJbtlli!olmi&, m"y be readlly separated f rom Ih.. Ouaya· 
milo teerneotylc ain t".. t hl'Y Bll hav e u well-developed hold·hst 0Il:BD whieh we have 
n"t been IlbIe to identif)' in the Gua)·llma epeclmeee. Jt ......UllI tlri dent, th ..rpfore, 
Ulil t C. "'olrol'i....,/i ~ i" II ~I'cd.", of 8trig...,i il Inn·11 whi..h I JI' ~ hit h('TI" ""t t"'e lJ 
d...s..-ribt d exeel't frulJl Ihe i,l(>ntil·lll l<lt'lllit ,. IllUi In Ih.· .Ullw "1><,..i.." o( "llnil ( rl}UI 
which we hnve rt.oco\"oruu it (t. II. Martn-) . 

Cl'rcaria _ nfl, u. III'. (I-' i" •. :! 3-:!~ ) 

Ool:uln 'a ce reari. JT1) 

T hill la rge t"(·!"Ca.r ia. was ree overed f rom II f ....... 1I 1 ~ .... illll' n" " f .4....' m lor biJI 
u labm hlJl obtained from Saba..na Ll ana, 1t Is II la r",. d illh 'lIllltOl 81_i" ll ( F iK. 23 ) , 
tllvcrinj( ut('riorly uu bro adly truneate...1 1...... I<·r i" rl.\·. wilb II t llil whi..h III 
some...hat )o.,gpr t h.n the bodj- , At r(,8t , the .~ rrarl. i , t"ha r.el..ri.t leaU,. 
..utwod. _tra,l ( F ig. ~4- ) . T he bod~ meusutf."tt t..:iO ~ in Icnl{fh 10.\' 3·1U~ in g .....e tesr 
wid th Ilnd 1201l in thklm\"8ll. ( Marin '8 tij:\'Urea of 31<\1 f or Itn~h Ilnd 15U1l 
fo r btNdlh .p~ r to he tmlltld on t"Tron..oul8 ... li 1o l1ltion). Th e ta il i" ahou, 
.oo,.t l.-mg . n<l 1 lOll in diameter nellr it. proxim.l .-nd. T hl" en tin> worm llo 

."plll.<*,. T he or a] aU("ke r ia broa.dly pyriform . nd nltaannla .PI,ro1imMtl"ly 100;1 
in botb longitud inal ami tranllvl'f'!IE: diam...tna.. In til . Inld li_ of ib " " I..r io.. 
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''' U K;n il i~ rl'lI rllr"'riwtl h1 hll"iuR • g roo'"ed indm tlll ion. The w lllr.1 lurkl'r. 
which i~ l itullh·d all lll'!,rfflahll' d i lllaD~ behind t b" midd!.. of t he bod" 
o_ur.... wl,..n ,...luOO••bout 13'11 in d ian>..te e. It ill p reeided wi1h II 01",1' 
f1.nt ...t t im V 'it: . 2~ .. ), ..bieh 18 ttl l·..h1e o f w.arked eoeser-iet loe, o r ot n'1u..1iou 
10 a f1.a t ('ollar ·like ..xtens ion . Th;" rim ia eompk-~Iy w kin g ill nDd...r ('wlDO'Illll 

lind ill rt1l""lalM h." el re ale r lind "III:"" mulOeHo f'lfollll!ntl in the IIC'f'u bulu lII I'topPl'. 
T .... 1>1111 raril,- Opl"N1 into a lIho"" deheate prephuyn)l. M j.l in l¥IIgtb. Bt-binrl 

Ihill rf'giun ill tbr "pheri...1 I,ha , , -nl:• ..-b ~h ffi<"lUlurn ~ in di..met..e, From t hill 
Jr H'1 l oc",t r riad Ibto d i..,."t i".. t""1 ....nsiBt. ot ..,lid tabulrs eomrc-d ot rella jl.ll~ 

" 'i1b ~nuJc.., . .\ hollt on\"-th inl "-.'- t rom the pharyu to t be bitureatioll ot the 
gu t Ib...... i~ II t rall1l1·..r- di\·..rt i ~ulu", 011. eil1'M" side at 11..- f'IIOl ,haKWJ. Rifu..... t lon 
orrun apl ,ro",irua~l ill the ruid dko ot the body. Tile _ ,,:rtetld to tlle leftl ot 
, ... "un-tury b*-dd..r. Th.. t" i•• d ump of millu", V-raph,"gft\ (J'f'llC!Itralioa ') 
11'1110'1., t hr 01 ....11 of .. hi..h join on t'a ..h side to t otllI .. pair o( deliute t<lmlIIoa 
du ..t . _hkh V-"I Ihrough th " <lorllal wa ll ot the ..ral . ....k..., aDd opn. tlatough 
lIIiau", porn ua tbfo . a lf·ro·do......1 a . jlftt on t hO! h....1. a....UIll' o f t blotr lIlh"u\e 
.iu It ill doubtfll1 it tbelle g land8 a re ot any Jtl'eat llMiatallr.. to the Ia"& ID 
J:lIining "a t rall« to t he ne"1 h....1. T h.., t>ntino body ot t he ",",aria u t Urd with 
large po l'-l:Onal <'ell. ere..ded .ith ..ysto&,ehOWJ Ktanlilu. 

Ti>l" U l'n'tory _.ntl'm is "" n rll~ t..ri-.l posteriorly by • traU""!1If'I, l'Omp~ 

h:add,·r. ...it h • IrH.,dun ntra l po re, T he l't' ia & lIhort blin,} ...u<l.1 IftIefYoir. 
T he l'ollfftinlt tubull:'ll t r " t/l" bod,. eete r the b*-ddn t rum t he mfl<lian aa te rio r 
. AT-"t. .,:a..h ma in lah' ta l ....".1 ezlll be t fa..ed t hro u"'" • tortU"1I8 eoarse to the 
I'h.rY"lCt'a l 1'),011". ...h..,... il 1,,'n .1.. h., ..k ...a rd a nd r UIl~ It O uol" I< ,...I"o<I eoueee to Ih.. 
l.t"r.1 ma rlein.. of the bladdet. 11 lhen ben ds fo r....nI agai ll, lI:iving ol!' " !MlC' 

oll'lary t ubu !... " a ,.,.t~ . .,:a,·h ......"I1<1"r,. tub ule tntur.... t.....nol eaeh braneh t er ' 
'u inah'M in t".o ". l' illatil••, ...ith " 1N Ul i l",1 flalll&"(',,11 "lIl' b. T hu. t he t OfDlU Ia 
for Ihia paltlot ll "u ,,~iah of : 2 [ ( 3 X 2 ) + ( 3 X:!) + (3 X 2 ) + ( 3 X :!». 
( &oe n g . 230) , The I'thn a ry con....t ing t ubule iMeonaid..n.hly ..n lnr~ bl"twt'l"D 
Ihl' \'t' n lral lIu"ker 1111<1 lit" I",n- I of t h.. phar,II" ; ill th i. r" lI: ioll it i. I'a"'l'd 
wilh ..""".tor,. Itr"" ul..... On its rO't"rll poe t..';a.1 l it.. mi,1dI.. leng t h ut t h,' 
I'rlrll/l ry ....I1 ....t io " t uhul .. ill allt' rllllt ely ..iliatl'd 311 ,1 ncu -..iliat ...l . 

TII(' .."rennlU'l d"\" 'lop ill rediae which a re stained II IHltlll ·oran jl:" hut' , bB"" 
" lonlt MfIJ, ia ·l"olot ...1 rh.IMlo"eJe Kill, II <Ii"tin..t ("()l lat p to",i llt-w.. 1I1111 a I'" ir "f 
"hort "("",t" ( F ig . 25a) . Buth eereariec Rod rediae o t the thi rd g. 'ol' ration 
ur I' t ..un<l in th t'll(' r ..<li ll" O"ig. 2:>b ) . On eme rging into th e water the eeecurtae 
IIt l' r lllmhi e o ( ...· ry rapid movemen t, but 8O<Jn lIt-tt!e down to the bo ttom ut th e 
eonl tlin,'t lln,1 I '''~llll lt' a pot'(' wi th the bod )' and t a il cur...0<1 Ilt ron ll:ly ventrad ( l-'ig . 
2~ ) . No , · nr,~·8Im..nt ba ~ boen ol_tw d by U6, fI.lt hough Ih i ~ "t ..1' iB thtl nt'x1 lo"io:ol 
om.' in t h,· l i(e eyd... H owev..r, ~brln'8 obs C'n'atlons ( p. ~ O O )· Indiewte t ha t b" lh 
uwl..., la bntator;r a' ul nntu ra l ...,,,,li tlo ns ( at GOII-.,·a l"n ) tI ,.'.... ee r..llri, ..•• wh" 11 t r.... 
In ..-ater ~"·IIrIlIO(1 RtOllnt! an d att ....kNl. ti ll" muuth .." d g ill . " f ", inlln"". Illld ,1' 
latt" hund ..n...Ylt ...1 in "Ih(' bod.l' portion~ ot th (' lfilll alld in tbl' ,,"domina! 
.... l' lt, " . Th e furlh ..r hlMtu" of th e fluke i~ uuk"""'II. I'ul il ...." , ~ nu",1 p roha hll' 
t hat InOIt' pisd' ·or" ull animal ( probabl, • lJir<l ) rn.. lIa t h.. <I ..finili\"o: hOMI. 

Th .. I,,"'ollo lllie relal iolllhi l'lI o f !hill Ia"'a d(' ·t l"t' ..."'ai.I"'llli"n. .\It h..ugh 
t h.. "",...,1. ill t ree of ('Olin 6pilll'll , t here ;. illtrin Mlt .";01,·,,.... II", t t lit' or gllui8m 
h...mn iti.... with th" ....hi no~ t omf'lI . The .. U' i~h·boll.. .. 1."1'" " r inl('ati 'le ...il h 
th« II(Ili<1 ('lO(Il'haR1lIl and n'l'a luggr'll! th is rt'latiOlI8hil" 1I00" ·....t. Ih.. m,,,,1 tlin- ..t 
evidl' lIt'(! ill tonod ill th e U <,l"I!tor,. ~;r.t('rn. T he . halot' t ,r Ih<' b!.al .ltIl"1' lind Ih.. 

d dt" P" l:'rfo IDeo 

Medieat , 
.rtorriquriia 
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o1""nillg. inlo i t of tbt- ....11('("t;p l{ IUl.ll!tos in t he ' 1,. .ud r....I.1 t rulIk, likewiM 
Ib.. ('01I('("ti llg l ubuk.! Ib.,rnsel........ a lld the rl ,.rad mollnl . nd di.J.....itioo of 
Ihl:' Urrl'lorr Il'ra Jl o~ . ..... 11 ffhiDUflhlln.toi<t in I;"".... TIt' 1"""1 r.. " Tineiol 
homology. bowrYer, ill f OWld in thO;' ~ll p*-ttrm. .hieh ia built upon the 
thret·forlu."l tn "', on 10 ....hirh h.a ~ I,"", ....perlm'....... a I..rminal hi fllrrati oo. 
Tb" "otir" U"n'to r,. .r l!'t~ ('Oll!orlllll 10 Ih .1 of tb" " ('ri "'lIr. nth. " I{roup of 
.'. lIat (J9~" ) of ...hi"h Ctrc-an:.. mA1<1mlllA<I F. II~I . lIt~:!, 1rP ,I" ;l{lUl lrd &II 

typr. It hu ~ .~~ted by Fawot'" thai Ihi" group vc-ih',. abo.. kinlltUp 
t.. t h.. K"lWI Ed i'H.po rypll i. ", Di"Ir., .birh .... Iou r 10 Ih.. .ubfamily l-:rbi nOllIo
m.tinll". In "1.'.... of Ih i~ in l rin,,;1:' rri.I..,,", of erhino.tomatoid ,.......tio".bip i t 
ia illtetftlting t o OOU the roofirm.tory infonnatiou fomiahed by Mari. ( l e.) - . 
T h.. ....t&..err.ri "" ry ~lrd in t h.. fish .. ....hih iIM a dOllhlt' eolla r of "pinea, 
Ihirty-f ollr in t h " h·rio r rin g a,,<1 t h irt ,. ·r iKht In tJlt' pos te rio r Olllo· '. J'inc:e 

Ib i. hum l", r of Il)'io , with their "t.t ...1 .rrau Kc" ,.."t i ll t we di.tin« eo....., I. far 
ill e:r.~ of the nomber d...., ri bo:od f OI an,. &dlllt IIP"'ift of lll'hi n,..to lDt', the geaerie 
"'....t i nn ~blp Q.II no t be fo rN'll"t ."d mu"t . .... it fllrtJl..r Iif ,,·bi . tory I tu d, . 

Crr(GrM pG~.pi . 4 D. ~p. ( f'igl. ~6-~8 ) 

p la rio '. Cc.>rt'llria n " ) 

The body of t h.il t>ehilloetolD...ee tel'Qria, .hich W &II oLlai lllld f rvm "' utra/or6i, 
n1U«ted . t GI1II,..IIIA. is 0...1, . ml o llr li'l"iug ulAtl'r!a1 III rr....sed, I liKbt l,. WIl1
p..-l _dlt ion. -..u~ 2lX\a long by 100", io wid th. ( Ma rio.·. lIgurt"ll of 
90 X 6!\& armr to be beeed 00 t' rroneoUi eal ib r.t iOll.) Thtlrr is • definite, but 
ra ther ", ...,n. p iruou ~ ...,I .... r ("(In,triclion ( Fig. 21) . The o ra l IUl'ker is broadly 
ou l, with a width of U ll . nd " Irngth of 31.\1. The .eutn.l IUC~, whieh is 
l it uated ill t he th ird qQ.rtt'r of dU.l body, ~ traI1llftllll'1y eompfE'Nled a od may 
be e:J.l!lerted o r intrln'l'rted illto the Lody t iMu.... I t mellllu ree ~ IOIlIt by ~, 

wide. The "..01,. i ~ tll....·I,. beset with miuur...pin l'l . while tbt' l'olla r is I'mri dt>d 
with n i" ..tllt'll ~i' int'1l "' hl rh art' b lunt li t tb" poin t of Inll('rtion .n,1 sh. r l.......d lit 
t hl'· h re en,!. Wilhin the oral n rity th H P il • lonK na rrow prepha rj-ux, fo llow. 
ing which t he re il a . pherical pharyn:r. 131i ill diameter, The Hophagtul d irid(lll 
a llll<>tlt ilIl.lllt'di~t l"i y beh ind the "har,.n:r.. TI.. Ntra end jOlt below t he . nte r iOI 
IJIIl I1{' Ilf the ventra l I llaer. 

Th e e:tHl't or,v 1 ~· ~ ll'm pmpli"" th ru uKh III I l i l{btl~ · eompreesed ~ \lh"rh..rl eRl 
hlfldd er a t Ihl' ro~ ll' ri" r tl't"l uf the body. l ' r iuUH )' ,,olteet inl{ t uhu l.....ri.e 
d ireet ly f rom the llotoro·l llt..nu aspec ts of the bladd er, AI t hey 1I rt! traeed 
forward t"", IUu f UUlld to dila te i ll ti ,e rlogioll between t he "enl ral allc.. ..r . nd 
the phllrynr. an d a r.. flltl'tl in t h i" pOl lio u with ....' ·('rlll la rK" (I\"ale l'lcretor,. 
Kr.llll l.... T h(' t uiJull'l become conatrte te rl again in t,he pla lll' of thl' colhu ton. 
II rl rtlol1 "'''d ""'Ill IlIll'" on Ihcml«!l\'('s 10 ret urn p 'lIl t l'r i",I. The mort' deliea te 
l>o rt lon~ " r th e l,v"lc m were 1I111Mked hy the den sely pa~kt',1 eysloK"IJOll~ glanu.. 
0011 t r iad uf \·..rr . ma ll fla me ~clb W1l.~ f ound . 1 t hl' 1l. u tt' r ior roflo.lion uf lllIc.b 
eolll'r1inlt tUhllk>. Th" rYlll0ltene ue KlJllul" eJ:ten d in paired d ,n i.." in the fld d. 
n tt' rnal t o the 1" lt'1Itina l t ratl an d dorlU4l1y in • bro.ll,1 band fro,," the pha ry ngeal 
rra-Ion to th e Mudal n t relll i(\·. The g landl a r t> pol;"'ll'0na ' , wi th rOllndl'<i corne,. 
."d 1'00t.i ll ...Kikll of e,l1t ·fo r.ming 11IlostauN'. I''' "t-I ratioo ,I.' Iu., if pr8lleot, 
are eomplrt>-Jy obat' lIrrd by the cyW gt'IlOUS maU!ria.I. 

T be tall of CU(ICIM pa~pi"<J ill a la rge, d"'liea te, g rat efu lly n,o.'illl!: organ, 
...bit'b ia four to til" time. the bod y-leng th . nd f rom veli tra l vi•• h•• the ( orm 
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of I ... rrol ( Fi ll:" 26). At i t. pro :rlmaJ ~lId it rvnta illl .. 1~'1 eJ[C'h't.or, 
'-"oir. Oth.......i/lfl it ill made up of lome p&I?IK'hymatoWl ti "'ue. It ia . t tacllfld 
10 ~ trunnl trd J>O"Il' r lor end of tht' boet,.. 8 , DIt'aD, of Ihia ta il t hl! orJl:llIhm 
nIO'"ft! in gr. ....f " l u R, Jula tio n~ Ihrollll:b thP ••tee. 

Thia c-Il'reari. dflVf'l,,1'" in '\ pharaekriatk flehine.-tome rIl'dia. 
Tb il Jarvi .. .... Rot _t';ut in laboratory wll taillf'FI bll t I• • rm l lbuut small 

bh.., O!l t bl! gilla, undp r thl! 1t.aHw or ill t he fte.h of _bkh it readil, f' Dc-rata. 

For thil I'f'alOlln itt dt'finith-f' bOlt ma, be f'XJ""'C'I f'd to be a pilri"oroul an imal 
Wi il.. the num bi!!r of h...d .pill" ia C'oDBistentl ,. ILillf'tft:n (d , !lbma 'I d~pti o D, 

I. Wl'll II Ihal of our own). t m-reo i l not lu1II d.~nt eTidf' lIC'e to plaee t hi l C'f'rC'aria 
In "I «-~C' group. l:luc-b II~" informatioD ea. pro t-hi, be obtaln ll!d unl, 
b, • tomplf'tf' W f' billto,.,. , t ud,. 

8 UYKARY AND CO NCLUSION S 

1. While	 previ ous investigators in Africa and in the western 
hemisphere have worked out the life cycle of Schi.."o
M ma ma IJso li i and ha ve studied cert ain aspects of the 
extra-ma mmali an pha se of t he organism, the various 
observa tions have been disconnect ed , inadequate and 
to a considerable degree filled with di screpancies. 

2.	 Tilt> present studies were conducted in Puerto Rico and 
New Urleuue, utilizing human cases a nd experimenta l 
monkeys a s sonree l'! of eggs, and na turally a nd experi
mentally infected. Au.dralorb i.... glahratltS as the rna
terial for th e molluscan phase of the life cycle. 

3.	 ~;~~" di scharged from the infected mammal in the ea r ly 
sta fo{(' 11 of acut e infection are us ually mature and for 
the most pnrt viable. The period between ovipoeition 
a nd maturity is rela tively sho r t, as determined by 
examiuut lon of uterine eggs, those which had ju st 
been deposited in th e wall of the bowel, those in the 
ffiU('OHU of Ow bowel and in the lumen at the leve l of 
oviposition, und those in feces which had just been 
ovncuated. Non-viable eggs most commonly occur in 
the evacuations of chronic cases and l'IU ~~eMt that they 
are degenerati ng fertile eggs which have been retained 
ill the fibrosing wall of the bowel. 

4.	 Pive hundred viable eggs from an acute infection in a 
monkey averaged 152.30~ ::t: O.19~ in length by 63.76lJ ± 
5.27jJ in transverse diameter. A simila r number f ro m 
a chronic human infection averaged 142.42lJ ::t:: 9 .42~ 
by 6O.04jJ ± 4.43jJ, The minimum measurements a re 
the same (1l4p) , while th e maxima reach 205.2~ for 
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the monkey lind 174-.8jJ fo r th e human case. Later 
{more chronic) dejecta f rom the same monkey con
tained e~~s which had a mean lengt h of 164-.1 jJ and a 
mean breath of 70.0 jJ. It is suggested that these di f 
Ierences a re d ue to shrinkage of th e E'g~ a fte r ha ving 
been placed in the fixative and not to intrinsic di f 
fe n ·nees in the s train or to influences prod uced by the 
host . 

•; .	 The un hatched la rva a nd the f ree -swi mming mirucidi um 
have 11('('11 cnrefullv studied, and are compared with 
similar ",lu/-:"ws of S. j al'0uiclIlII . In putrefying feces at 
room temperature the uuhute hcd Inn-a ha rdly remains 
viable for :?4 hours: in fo rmed feces at 4;h )()O P. the 
majority of eggs re ma in viable for a Vlcek or more. 
Hntchiug rC~ II1t ~ from di lution of the feca l medium 
with a conside rable amount of wat e r. It is accelerated 
by mecha nica l ngi tnti on of the eggs. Hatchi ng of II 

bat ch of (' g-g'~ is Hot simnl tu neo us , but is spread over 
II period of 4H hours . During thei r f ree-livi11K exist 
ence th e most active mirncidiu congrega te in the top 
inch of water. T husI' which ha ve j ust ha tched, as well 
us exhaus ted individuals, accumulate in the hal f-inch 
of wuter ubove the bottom sedi ment . F ree miracid ia , 
un confined hy d~llI·i s , ha ve a u ex pectut ion of life of 
less tha n ~4 hours. These mi rucidiu have cilia ted 
epi theli al pllltf'l'I of the ~'J pattern , which is prob 
uhly the sume fo r nil schis tosome miracidi a. 

fi.	 Th e mol luscan host in Puerto Rico is Austrulorbis qla
brntus. The anntorny of thi s snui l hus been studied in 
ordvr 10 trace more caref ully the puth of mig rati on of 
th e mlrueidium aft er enteri ng th e snai l lind the multi. 
pl lca fion of it s progeny with in thi s molluscan h081. 
Th e orgin of the prima ry di gesf ive gland pouch from 
t ill' p roxima l mid-intestine rather than from the pyloric 
stomach, and the presence of' II transverse septu m, 
l'l l'purn t illg' the proxima l f'rom til t' d istal vi scera masses, 
han' be en demonetrutcd . 

7.	 ?ll irncil1in a rc att racted to the snai l by it s specific eocre
lion s. Tilt' largest numbe r of S, tII<HIS Otl i miracidia 
a ttack and apparently penetrate the tentacles ; a smaller 
numbe r is at t rac ted to the head-foot o rgan. In the 
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la boratory Up to 100 per cent infect ion of A ustrolorbis 
guwratus has f requent ly been obtained h)' placing un 
iufocted snails of this species in pans or dishes of 
hatching miracidia and leaving them over night. In 
endemic foci , bat ches of snails collected uud tested ha d 
infection incidences ranging from 0 to 34.4 IH-' r cent . 
Jlelisoma Ir"/IIm {subge nus Pi.er()soma ), the common 
plnnorbid in the Xew Urlenus area, Jm~ proved com
pletely refractive to infect ion in the laboratory, 81. 
though pa ral lel exper-iments with A • .QulhratlI.r.; were 
successful. 

8.	 Over n period of months the cercarial Ilro,l{('ny from 
specimens of A. glab ratws, in fected with n siugl ...• 
miracidium of S. ma ll.voni, amount to seve ra l tens of 
thousa nds. S ince on ly II few !4('("0I11 1 generation SI)() 

rocyats an' prod uced by a single firs t geuerat iou l'l(10

rocysts ( the metamorphosed miraci dium), this vust 
ee rcarial p rogeny must he regarded liS due pr imnr 'ily 
to th e fecundity of second-generation sporocyata , which 
continue thei r p rod uction over several mon th s. T he 
cr itica l period fo r the mol lusca n ho-t (n TH I likewi se for 
the sch istosome in fect ion ) occurs between th « fifteenth 
an d tw enty-fourth days. when rn piflly mat uring cc r 
ca rlae ma y erupt f ro m their mothor sporocysts r-u 
ma,Iil,r.;e , with sufficient des t r uct ion of the host ts tissue 
to p roduce its neath . 'I'he intra-molluscan phase rl'. 
quires 22 to 31 clays. 

[I.	 Care ful exam inati on of immature nud mature cercariae, 
both fresh specimens (sta ined with br-i ll iant cresyl 
blue) uud fixed speci mens (hot fo rma lin lind Bonin's 
fluid), confirms 1lU' pre vious wor k of Fnust (1919, 
l !)~W ) , Mnnson-Buhr uud Fairley ( Hl20) II III I .\l nflRm 
mod (1!132), that th ese IRIT ae nre provided with two 
anterior pairs of oxyphilic and four po sterior pairs of 
ba sophilic penetration g lands. On one occasion, i ll 
living- spoei mons exami ned wit h brill ia nt eresvl hlue 
sta in, we found n gla ndula r structure i ll the 1H.·a<i orgu n 
eo r ros pondiug to the head glll ll<l of t ill' ec rcnria of 
S. japrmicum . Our mature S . mOIl,Wlli cerca r ia, flscd 
with hot fo rmalin afte r relaxat ion in the ice-box. had 
ave rage measurements 8 8 fo llows : body length, 2 14 ~ 
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body breadth, 981J; length of tail trunk, 2251J j breadth 
of tail trunk, 681J, and length of cauda l Iurci, 1041J. 

tn. The cercariae of S . mansoni are detlnite ly phototactic ; 
they eme rge from the snail in g reates t numbers in c.li
rect sunlight between 9 a. til . a nd 2 p. til. On dark 
days there may he no emergence whatever. The)' 
tend to be equally di sr ri bu ted through tilt' water during 
th e first 16--18 hours a fter their emergence. ,nth 
thei r forked-tails upward ill posifion, t ilt' o rganisms 
slowly de scend a nd ascend ill eon veet iou currents. 
Th eir f ree-Jivi ng exi s tence a ppears to 1"It' limited to 
24-.10 hours. 

11.� Three spec ies of non-schistosome cerca r iae were obtained 
Cram AustraZc,.bis glabrat us in endemic foci in Puerto 
Rico. One of these, Cercaria neotropirclis n. sp.• is a 
st ri geoid larva, with a flame-cell formula of 2 [ (2) + 
(2 + 2)], and appears to be close ly related to the ge nus 
CQtyllln,.<t. Th e lif e cycle of C. neo t ropi("ali~ most 
probably inv olves (1) a moll uscan hy:;t for development 
from th e miracidium to th e cerca ria : ( ~) a seco nd mol. 
luscau host for th e encysted ado lesce rca ria {tet raco
tyle), and (3) a definitive host, probably a sna il-eat ing 
species of bird. The othe r two spec ies, C. marini, n. ap. 
e nd C. pau ciepiwa, 11. sp. are echiuostomnte forms. 
Their cercariae attack fresh-water fishes, in which they 
encyst . Their definite hosts are probably f ish-eating 
vertebrates (most likely birds) . 
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.A prelimi na ry report on ou r study of the extra-mammal ian 
phase of the life cycle of Scl! i.<il l usoma maJl"Hm i has been re
cently published [Faust and Hoffman, 1934)·· . 
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DESCRIPTION OF PLATES 

Pun I� 

FI<H':R£S 1-7� 

1. Immature ~ in p roximal ute rus of Srlt u ttnmn4 'M'IIO"•. 

2.� 8 1iR'htir immature ~ of H•• malUm,i, showing four flAme cells , 
primit ive gut anll seere toey ~Iand ~ of miracidium, but before 
development of the eil ia . 

3. )Iature f1Q( , ready to heteh. 
4.� )tiracidium, in characte ristic rotat ing poem en imide f'Q' shell 

with gloLulN of eseeeroey waste at opposite end of she ll. 

5.� )firacidillm of 8 . rna,u 'mt. breaking out through a rent a t a wt"ak 
place in the shell. 

6.� Detailed st ru ct ure of the hatched miracidium of 8 . ",o",Q"'-, 

shovd nr.c primitive KUt, secretory glands and du ets , exeeetory 
,,},..rem, ••nerve eentee", germ balls and cil iated epithelium, 
st ai ned lIupravita lly with brilliant ceesyl blue. (Dorsa l view ). 

7. The epide r mal plate pattern of the miracidium of B. H1u", Qll i . 

~OTL-Figurca 1, 9. 10, If _ . U , 19 a-h, 21, 22 a, 23, 2", es e-e, 26, 26 a 
aDd 28 have been reprndu('e<\ to a lI.agnitieatlon of about 80 d~ ...~,,", : flgu,... 
2, 3, 4, 5, 7, II, 12, 13, 16, 17, 18, : 0, 27, 27 .. and 280, to a ma gulfiratioD 
of about 2110 ; ligu re 6, X 8QO; llgu re "', X 11 ; llK'ure 17 _, X l!OO, a Dd figure 
22 b, X 120. }'igure 23 II ia DOt d ra ..n to _ale. 
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P LATE II 

F IOCR K 8 

8. A tld ralorbu gu,brattls d issected out or Khf'1I and opened to show 
(1) import ant landmarks. ( :?) migra tion route or miraddia and 
(3) p rog n"Mi\"e de velopment or St:lI uto~OJHIJ ' "d,uo " i within the 
mclluse, 

AII - -anU!I� 
A ..r -au ri~lf'
 

B. t: C - bneeal f'a"\""it,.·� 
B~ 01- hll~al gland� 
Cb Gd - ~rt'b ra.l ganglia 

C~ -e-eeeum 
Es - f'llOphagus 
II - flageUum 

o Op - genital open ing 
1lIt - intt"Stin(' 

L - liver 
L D GI - Iumen or d igf':olth·f' qlend 

L HlIfJ - respi rntory U~lln 
Lung Up - exter nal oprnin;; or rt>sJlira to r}' orga n 

.11 - mouth 
& 0 Or - ma lt> A"f'lIital or-ifice 

U T -I)\·ol('ll t i!l 
R - r('1131 /!Ia rul 

It� D - rena! duct� 
B e - rectum� 

Sepl - t r lln!l Vt'rNt! sep t um� 
Sp D - sper mat ic duet� 

HI -e- stomach� 
Y d - vas dt'rr rell'>� 

Vent - wn fr id e� 
V. - vesicula Kf'millfllis 

Th e arrows show t he proeressive !llaJrf':ol in the miltra tioll of the 
mirllcidi a and sporlJe)·llts in to the di gest ive gland; thl:' 1I 11 111l'ra 13 
indica lf' th e Jlro::r rf'S.~he steps i ll t ilt' development of th e int ra-mol. 
JUIk'811 , 'hase of the lire cycle. 
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COLDREn PI••\ TF. 

section through the digestivfO eland of A lutrl.lm"bU grtJlmJtlu 
inffftPd with Sr ltist rm)rll6 rnQMQni. The rillht ,;ide t)f th e picture 
i~ filled with 8 portion of a sub-terminal branch of thp gland . which 
Mho,,", eridenl'e!l of marked. necrosis of th.. f'pithf' liBI ('fOil, hord f'rilill 
the lum en. extendi ng well into the substance or the tubule. Cerca riae 
in vertous st81lt"'O of developm ent lire SM"n ill the in te r-glandu lur 
Irmph spaces. Above end to t ilt' h·ft ill a mat ure cereaele in oblique 
sectio n. showi ng one basophilic (red) and two ox."philic {laveuder -) 
penetration j!la lllh . Below and to the r iJrht ilt a trUll1'lH"nI(> secnon 
of a mat ure cercaria, with part!! of t hree basophil ic penet'rat iuu 
Illandlt. In the lower left hand quar ter there is I IHr t of a lougit ndiual 
sect ion of t he anterior par-t of th e cercarias bod y. On the left 
merein are f' 81l1llf'nt'l or immature (ulid itft'. t'llti ait'd ) cercar-iae. 
8taiul't1 with 1>t'laflt"ld'" hematoxylin . coun ter -stained with B~t 's 

nluur carmine. ('8I1l",.a Iucide. '< 4~. 

\ 
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PLATE 1\" 

F IOUB.£S U Q - 2"2 b 

l !l a. Cbareeteristle r~ting position ot Cerearia Rtot ropicaIu. 

19 b. Cereerie of C. fteotropkalis in active movement. 

~'"J. Bod~' ot C. flMtrQpit:"alis (vent ral view) , showing digl!'!'ltin' system, 
penetration glands, excreto ry system and ere-spots. 

21. Second generation sporocys t of C. fttotropkalu. wit h de veloping 
cercariae. 

2"2 a. Slight ly eompre...wd tet ra cotyle of C. Mot rr>pkfllu ( f) , within 
cr~t capsu le. 

~2 b. 'somewhat comp ressed excysted tetrecotyl e of C. fl t Qtropica1u 
(1) , showing dig est ive end excretory syate ma (vent ral view ). 
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PLATE V 

23. Cttrr(lria mar".. (ventra l view}, showing dq,"1'!Kt i,·p. aud excretory 
8~·"tf'ms and paraphyngeal ( pe net re t icn I) glands. 

23 (I . fli agrammatie representation of t he excretory paU ..rn of C. 

man"'. 
24. Lateral view of C. nlQ"ft i, in eba rae terist ie poeitlcu. 

24 G. Le terial view of ventral sucker of C. man,.,-, showinA' Outed 
m-mbra neoue r im. 

2.') (I . ~fothe r redia of C. rllan n' . 

25 . b.� Daughter redia of C. nUJrifti, denlopi ng in Mlme mother rediae 
together- with eercariee. 

26,26 (I . ventral and lateral views of Ctrraria patU'UpiM. 

27.� Bod.v IIf C. pawupirur , !lhowinR' eepbalie spines, d il{t'!'Itiw and 
exer('tor)' syste ms, 8 1111 ( i ll poster-ior lateral field ) 8 few of the 
tYllil~a l eystogenous glands. 

27 IJ.� DOrMl "iI'W or the eepholic spines of C. p4w piftd. 
28 . Ht"i.li8 of C. JKl\U'upina.� 

28 a , Ant erior end of mature redilt. of C. pa.Kd .tptM.� 
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