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Accordingly, duriaig tae aumner of
1881, I ecndeavourcd to procura L.
trîncatuius in order tu put ,,y &troll"
eluspiciont to the test (,f exttariitint llut
1 %vas uuifortuuiateiy unsabia to Iind aniy,
avoit ini tito localities iwio 1 ht fouind
it (iuring tho Proviotis yetr. lit ntytsearch 1 hi 031 iliany occilsions they
skiiIed assistance of iny frienl and col-
fagua Mr. W. Iioutciîett .rtwkson, but
%vu nover 11oundi aisy otiter trace of this

SpeCies titan tLit ampty Tiols ito
localities for the mnail xuaentionied b3'
Whiteave inIi i8 paper oit the itoilusca
intiabiting- the nieigiîbourlîood of Oxford
Nvere Sufarcieid, 1.ut %vitholit succi.ss. My
fliernis nt a distantce %vero appeaicd tu,
but were unabie tu assiist tis. ltheru eau
bu~ little dotnbt but tLt the freedotii of
siteep iteat, Oxford fronit tu liver-rot
during lasI winter wils directly connieutcd
ivith te roal 8carciLy of titis suttil. itis
year, hivevcr, terae were floods oitLita
lais in July, ani L. ruieitiltus was
brouglit clown by tita water in vast qunut-
titi os, probabiy front inarshy -,round fa~r

11? the river, So lutnerous wcore Lhey
that I rer.eatediy obtained as many as
NO0 epeciwcns at a sîigle sweep of a

*eînail liand-'mst. Tite Jaw.Ilyinig nicadovs3
itear tua river wvere covered with tha
flood waters, wid itatîs tiesa subsided
the mnails weva loft scattered broadcast
over tu filds. Tite snail is aliiiost tito
sinaibest spi-ee%: of Liimnacius ; tha variety
wvhili I fouind so abundautiy was only a
a quarter of n inch long ivhcn fuiiy
grewn. Altitougi it is a %vtter-snaii, iL
lives ranch ont of water. My observa-
tions have convineed ir.a that tha indi-
viduels left by iloods on the fields con-
tinue to live out of wvater so long as the
ground la nist. Thair nunthars are
rectaited by others, wvhichi crawvl out of
neighibotring dilehes or streatus. If a
drought occurs they becomeo dormntt;
but, unless too lontg contintied, they
revive with tho iirst shower of ramn.

On discovcring tîtesa enails I imuiedi-
ately started infection axperiments wvith
thent, and wua at once successfuL. The
adult fluke in "Ife liver of the sheep or
other inamimaliani host producas vast
quantities of egga. So prolific ia it tat
1 have estiiuated te nuniber produaed
by eaah fluke to hc at ieast saveral lit-
dred thousand. lThe oggs pass ivitlî tha
bile into tha intestines, and are distri-
buted ovar te filds iiiti the manture.
If the eggs fail on tuo %vet -round, or arc
wasbod into a diteh, developuient oil-
tînues, and after a ime, the lengthi of
whichi Aepends upon the teniparature,
exnbryos are batcied out of te eggs.
For the purpose of my infection experi-
ment I obtained ogge front the livers of
affected sheep, and kept themn ln water
until the embryos were hatched, and
thon transferred thola te vussels cou-

tailltuî the aunails ta bce xîtcriiîuntud
131t011.

'lt enîbrye of ti.o livar-fluko has te
ghaipe of ait elotigated collo %viLiî rouided,
apex ; ils avcnieo longth ie .125iuu. or
about 2-200 of ant ii; ils breadtli ut
the illtorior cuti about onle-fifth of titis.
Tho broador end or base of tae colte ie
always directeed forwards, aud iu the contre
of titis is a short ratractila lbad papille.
lita wiîolu of the surface, %witi tua oxcep-
tion of tho hdad papilla, le covercdI ~Vitiî
vary long cis.a by mtanne of wthici iL
8wiiiiîs, iith iead papilia draivua in,
swiftiy and restiessiy titreugit tae vater.
IL is exceedingly activeo; soitîttiiiips iL
gocs r.ipily forwürds, anti tihon rottatug
en iLs longitudinal axis, juest Lurtîing a
littie front L'idu Lu sida as if 80anrviig for
sonittinîg. At other tintes, by curviing
iL's body, it swcape round iii cirulas, or,
curvilàg itsoif still tre stronglIy, spints
rountd antd roundt( withitot mnoviing frot
the spot.

Wieîî tae ambrya, iu nîoviîîg titrougia

object, it pauses for a momntt, n fouls
about, as if trying to discover ils uatpre,
sud if not satisficd, darts off iîastiiy again.
But if tho object bc a Limitious trunca-
talus it at once begins te bore. Under
orditinry conditions, tahe iad papilia of
tae emubryo ja shtort aud blunt, but as moon

as the aninial begins to bore it bacomnes
longer, couical antI pointcd. lTa enibryo
spins rounîd oit its axis, tho eila working
vigorously, and p)resqingt the etubryo
ngsiuist the etîrfac of the snail. This
pressura is itîcrescd by te bodly of tse
enibr3'o bain-, alternatly clrawiin) ujsd
thton suddenlly extented. As tha papilla
:iinkes further inte tae tissues of tae suait
it becoines longer and longer, and iL
reaches ftve tines iLs original length, and
tae isues of tae suait are foiced apart,

as if by a vwedga, leaving a gap throughi
%vhicli te i-tbryo squeezes iLs -way inte
tha snal.

lite oîubryo wiit not bora into all snails
aliko; te only othar species wiîich I
have found iL bora jute frco'i ivititont ie
Linintiers pereger, and aeu haro tse
spqcitnens have alivays beau suait as wore
stili vcry small. 1 hava found embryos
cuiter certain othar sila, suait as Planori-
bus, but oniy froint ggs wvhili hall been
swalloved by te enail, and had beatu
ltstched ih. tae digestive tract. Titis
difforence settîs tr. ba due tu an iinstinc-
tive citoica on thr. part of tae etnbryo,
raLlier titan ta a greater soltuces of te
tissnes in Lintîoeus truncatulus. lito
tissus of Physa fontinalis, for instance,
appear te bc equally sort, but I hava
found that if these tiwe species ara placcd
iu a smail buik of water *t7ith a very
large numberY of entbryos, tae Lintuoei
will ba found, oit dissection, te con-
tain fifty or more embryos, whila the

Pîtyrtu %vill ba fouind zntircly frac front
thitau.

But althoough tae instinct or tae anbryo
saaîningiy promptsl iL te citler tae riglit
aenail, iL dots ntiot Lait it te discrimnuato
betweon te dilii»'cît parts of te snail's
body, fur 1 ]lave found as zituty as a
dozeti enbryos witiit tae substance o!
Ltae foot; of il singla Liunurcus trulteatuins.
Sua il posiitiot, 017 course, is not faveur-
able tu filittr daveiointte italti
bryos, %Vhliciî, tite gonao astray, soon
perish.

lThe ntutrul place for tae furtiter
dauveloineaut otf tha ouibtyo appears, Le bo
Lte pffinoutauy chiatiber, btît titey inay
aise o fuuaditin Lte body citvity. Once
tféiy lodged in te iluble locality, te

enthryo tutidorgoes a intaanorpitosis. It
lues tae oxturîtl layer of ciiiatcd colis,
aud chtangas frot lta cottical tu ant
eiliptical allita. lTae eo-spots usually
beacotta Ùetacicd, batt tey, s iwall as te
Iwead-papiiia, persist, sitowiug the identity
of tae yottg sporocyst-for so it mutis
now be caiied.-iith te embryo o! tae
liver Iluka. Tita active embryo bas
deganamtcd jute a maerc brood sac, in
wiih teo uîext ganaration ie produced.
Trita sporcyst inecases rapidiy iu size,
te ratutd, clear celle conlainad within

iL iinerease .l iitutuber, patlly peritiqis
owutg te te division o! Lte germinal
couis o! te atnbryo, but aiso owing te al
inultiplication suad subsequeut deatac-.t
maont o! tae cellis liting tae itîsido of tua
booly-waii. As growtiî proceede Lita con-
tants of tb"s spox'eayst arrange thielveos
jutto, round huile of celle, te gernia of tae
second gettaration. lThese germes iènecasa
iu size and assutme rtrst ant ovai and thon
an oblong shape, %vitilet a delicate culicle
je foriied îtpot tae surface. At oeale
a millibar of celie arc srranged te forai a
spitorical pharynx, wvich, leads iute a
blind digestive sac. A litli bahlind Lte
phtarynx tae surface of Lte body je raised
into a ridge, forming a ring eurronding
te anteriar end, wvhilsL near Ltae opposite

end twoa horb proccesaes grow out !'!le
garni lias now becoma a redis, as tite
brood sac or nurse forti provided iwith
phtarynx suid intestitta je cailed. Tha
aduit sporoeyet je sac-shaped, aud raches

tae langUi of 0.6 min.; it lusaally con-
taille oa or two redioe naarly ready te
leavo, Logetiter witiî two or Lhra larger
nad several sutaller germe. lTher le

itaotiîer nmetao. o! iinercas during the
sporocysé -ataga, namecly, by ltae division
o! a sporocyst into twe others by a con-
striction searating tha original oua lute
two 8anier onue Titis mothod of multi-
plication, howevar, dace; nat appear te ba
frequerit lu titis species.

WVhen tua miedis e ady te come forth,
il breaks Lbrougî te wail o! tae sporpcysl,
sud te %ound cansed by its forcible exit
inunodiataly closes up, aud tha ramaining
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