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stances are forniî'd iii living b odies exaetllY luthe saîie iway as flite
cluenuisi. eau iitate uuaiy co' theîîi iilbis latl)oratdioy, uliliughi lis
ujularatus 15 veî'y iiîiricr 10 limaI liieli mnature eriiploys.

We cenclude a simle plant lîkethie yeast-cetl te lue truly alive,
l)ecaiise il niot ouly changes the feod-muatîi' wiîlu wliclî it mcies iîîto
conîtact, but assiiiiates il, and passes througlî.a teai growthi. LiilDr.
Montlgcuueiy's exleriments bis particles et'*îuyehiie did mieltiams-
t'orit ny adjacentiituatter. They absorbed uater, wvlicb eiilargý,ed
tîteit, and they exiibited purecly pulysic'al chanige, varicd aceerdiîig
te te viscidity or linipidity ot' the fluids sui'rctidiiîi '_Ilhin. lii
thua theîe was îuothimîg lruiy reseitlliiig lite, tlîoîîgbi the preeess
iuay ho ideitical witlî sorne Oft' eProcesses wlch 11%,111, celîs
exhibit. Whcn we coie tb ceitider what we uteail by cailiîug a si)pIe
ccii alive we have te discard ail the igber conceptionts cf life, as it
extats lu amimals, or inmimati. The yeast-plant, fo-er xamiple, coîisisls
of iittle bladders ci' celis, ceiitaining a substanuce lu w'lîclî nitrogen
igures as a coistilueuît. ut takes iii surroundig niai1er, ut aîuirt'-
prîies if, works a cheinical change lu it, cîiargi-,es itselt', and inakes
cll'priîig, et' buds, %iîlionue Portion oft'the uîaterial, anîd laves the
rest as flite aicehol atnd carbotuie acid whicb resuli. frein fermntation.
Thle cbeinist caît trace tfiiature el'tiese o 1îeratioius, wliieb diil'er froîtu
bis own experimients ciîiefiy Ilu luis, that the yeasl-plaiit, whiehîis ýaelcienleal aluparatus *'or t'aiusforuuiiug su gar acceî'diîug te a defimite
formtula, repreduces itacl', aîîd gives risc te a nuiiieus progetuy, al[
capable cf' doing te saine wvoik. But tbe ycast-piantit l ctiet
et' a series ot totitis capable et' acliiug as termienîtsttou'h iet liiniited
te flite aicholie kiiid.0

Sutaller titan the yu'ýasl-plaiit, anîdthie bIne unoulds, aîiîd otîter ferîtîs
whilui belonîg te the saine seiies, anud are imuore or less conivertible
mie into tue ether, are the vibrionus. bacterluins, andtiiînilar ergaiuisnis.
The vibr'ionîs are, us meat et' niy jeaders kîuow, minuite bcuded chainis,
more or les spiruai, froîtu about 1-430"1 te 1-9200, ci' less, ii lengtb,
and et' piepertietuate teiîuity. Bacte rlunits aie stitl rod lîke iodiesy
equaliy, aiid more miute :ul andt spinlii is in doge ut aiîd very
delicate houix, îuîevinîg itb a be-autiiel screwv motioni. Manuy nicros-
coluiata, especiallyiynl lranîce, cali these thlirs, or uîteat ofl'en
animais, but tlicy are pi'obably elîher vegretable, or shoulti be
arraîîged iii a greupi by tiieniselves. Little regard eau ho jîaid te
divisions of them ihue spccies, if by that is mcaiî thuai Ilueir ofI-spritig
wiiI aiways reseitble their par'ents, but distintct fttrnus have specitic
powers as ferments. Wlueii orgatuie iatter is deeeîuuposed undet'
ordinary conditionîs, sonie et' these oi'ganisinis imvariabiy appear, and
tbey seeni to act as tlie chief agents efthIe ciienical chaîîes that
occur. By wlîat nîeants tbey îuîoxe us uiol kiiowni. Dujardin aand
Ehrenberg have nscribcd locomotive filamnets to soeocf theni, but
I have mever seen anytbiiy oethIe k 111(1, and eoijecîure thîir motionîs
are the cenisequeuice et'actions et' enidosmtose, exo)sînese, and comîîrac-
tion and expansion, arising thîcrefî'otî.

Minuote objeets of this kiîid are usually the subjects of discussioni
wbenî the apontancous gexueratiomi coîuîro versy crops ulp, aîud t'rint their
extieme sînallîtesa, and tlie faciiity Nwith wiich tiuey appear, it is very
difficult te trace cither tboir structur'e or tlieir origin. A siîîgle ccli
is probaby capable ot' produciitg tîteun, aîud that nay he ocse sall,
tîtat a negalziive decisieti as te its existence ii niy luid or sclia cannuot
be wortb nincl, exccpt uve cati salisfy our-selves ltai. ue bave reiidered
ail life imtpossible lu thue substanuce te wliieb xcferencelittmade.

M. Pouchet la moîv the leader oet itse uviinuil is flie custoîîî iii
Ewgland te call " Speittaîteous Gemertiiiisls,'' but ltai. ter'n la
uîcoirectiy al)plied to Iilm iaîd le bis coileagues M.M. Joiiy, Musset,
and othiers. Pouchiet adopîs flictern, i etrgitss,'wîil,0swhave shown, lue descnibes as a nietbcd ot' eneraîieîî ditl'eriîîg, frein
tîtat hty meamîs cf eggs, et buds, aîîd yet it afiiniîy %itli il.0 As an
acceul tof Pl>chiet's tAeories vas guvein lithe4" itelectual Ob-
server"> vol. i., p. 85, 1I îeed miel 110w describe il at lemtgth, but
shail advert teone or two peints. Lie says, 41if, lu 0cr experimeits,
prioto-orgaiins develope thenscives by conttacit'f(ivers bodies,
we muai. net suppose the catuse cf titeir appeaanmce la absoiuîeiy
under the ifutlence of affimîties ; this would ho te iewer creaîlen te
tbe level et' chenîlcal attractiomu "aîud lho ges on te profess bis
agreement witb Breuiser, ho aileges Ilspirit"l to ho the principalcause of' life, which lho deciaî'es dees itot arise fron sîuch a mningling

of substanîces as the cbcmuist camu produce. Poucliet ceitaiders tlitif
is Ilan immnse errer te regar'd reproductioni as ait aci accompiisbed
by the meother." The nuothér, hoe anys, dees net niakze lte eg,.
which lie supposes.te lue nimated with a "l vital foi'ce " of ils o"wît
fî'om the ument ifs two flîst molecuies couie tegetetet'. He con-
sideî's that l'ermite mtationîs anîd pnîi'ef'actinus Il dise muage ergaîîic
nuolecules," nmd urepame the way for fî'esb conîbin-atiolîs. Firat, hoe
says, may ho noticed il, imfusicîts a peilicle, wliclî grows tbicker,
and becomes wbat lie enlia the Il prolific pellicle." Oltilabho anys,

cornposed of the rcmnains of animalcules, and acts as an improvised
ovary, in w~hichi others are geîîcrated. At first, organizable matter
ini infuisions, according to bis viewNs, in a state of' solution, but iu the
course of lifteen or twenty hours, it a suiicient teînperature, and
untder the influence of air, minute corpuiscules appear, at fiist motioni-
less, but afterwards mnoving in a way that distinguishes themn fromn
inlorganlic particles liinclecular motion ; they are, ho says, monadsi
Of the siniallest kuiids.

Passing froin theories ot hcerogrenesis to experixuents, the tliin g
to be ascertained is wbetlier aniy bodies possessinig organic life
vegretable or aninial, are producel i n solutions or lluids lu whichi
ali geriiis have bconi des: royed7and t'roum wbicb they are exeluded.
Th(, oI)l)Oents of hcterogeî,cy auid siilar hypotheses, explain the
ap)pearance of animalcules in solutions cxposed to the air, l)y
referringi thein to geris, or el-s, lloating about lu the atuiosphiere,
and ready toir developieîit if' they ll under suitable conditions. M.
Pouchet cauEs ibose whlî hid luis view Il Patisp)erinists,'' and chai-
longecs theni te luove thie existence of the, quantity of dill'used
grmiu their theoî'y requires. lie likewise continues, year afler
year, to addutce experinieiats lu which Iiîfusoria appear, aithougli
the fluids ini wlich tlîey occur have heeu boiled, and the ouiy air
adinitted lias beeu passed througb rcd-hot tubes, or suipimurie acid.
lit muother lass of' lus expeî'ieiîs lie, obtains speelal growtbs
under special conîditionîs, anid asks il' we eaui believe that the air
cetîtaitîs a tgreat v'ariety of gerins capable of such varied develop-
mient. lie affirins that, II hy îyn to infiuity the solid substance
of'auIîîlifusoria, wheî'e the sainie air and water are used, the Infusoria
wiIl equally vary iîifinitely as the cliaracter of the solutioni varies.''
Tis iiuay ho testcd lîy aîîy iicrosoopist, aîîd 1 think the resuit will
scarceiy ecorresponid Nitb the veî'y wide assertioins M. Pouchet inakes.
One ci' bis experimuents lu lice air is a veî'y pretty cite, froîn his de-
scriptieîî, but I caliîut speak of' it front îîîy oivîî experience. lie
places~ soîne paste, inade witb wlieut flour and boiling ater, iii a
fiait pcrcelaiiî tî'ouglî, se as to forili a layer about oxie centiînetî'e
tbiek. Whieîfltc paste begits to solidify, hoe traces letters 0o1 it
wîiî a brush, diîuped lu a stroîîg inusionî of galîs which las bect
fiitered. lie covers flie vessel over ivith a plate of' glass, and iii four
(Inys fiids the Icîters iii black, celiuposcd of' a mnicroscopic fumgus ho

cati ~1peri1is pieî~enus.lie tells lus that oîuly wbere the iiîfu-
sicît of galis bias acted doe any organisins appear.

lit opposition to a multitude of experimenîs by M. Pouchet aud his
coin pallitls, MM. Joiy, MUSSet, etc. M. Pasteur adduces a quautiîy
of lis owa experimients, the' result of which is to show that if
orgatilsiins and germs are destroyed by boiling, and the vessels sealed,
or otily allowed access to air deprived of germs, no life of any kiîîd
appeais. M. Pasteur's experiments bave been usually regarded as
conclusive lu this country, and they certainly seeîn to be more exact
than nost ot' those adduced on the other side ; but lie does flot use
hi.gli powers witlî bis microscope, and it is diflicuit to rejeet coutiter
experiinis wbichi are allegcd to have yielded opposite results, and tu
have luceti mnade with equal care.

Ailciig the Most uloteworthy of these exper-imenîs are those whicbi
Dr. Gilbert W. Child bias br-ougbIt before the Royal Society, aiîd
wbieb aie collected tegyetheî' witb some additioiial niatter, lu a volume
just 1 uilisbied. (1) Dr' Child's iirst set of experiments were inade witb
uîiilk, aînd tamnits otîtîcat anîd water, placed lu glass bulbs about
tiwo iiiclîes anîd a hli'ni dianieter, aîîd liaviiig tvo iiarrcw and long
necks. Il i one series ii" bulis w'ere fillied with air pî'eviously passed
thiroughu a porcelaiii tubj coiîtaiîiin.g fr'agments of punuice-stonleand
beated t0 vivid rediiess lu a furnace. Lu the others they were res-
pectiv-eiy flled with carbonic acid, hydrogeii, oxygen, anud nitrogen
gases.''TheFlclatter iii sonie buibs was boiled, and lu others not.
'lhle jointls cfthe appai'atus were formed by îîoîîvulcanized indîa-rubber
tubliiîg anîd iiidia-rubber corks, previously boiled lu a solution of
I)otashi. lu every case but onie, iii wbicb tbe substances liad iot beei
boiied, iow crganisrns were found, and the bulb lu wbich tbese were
itot seetu burst from some fermentation, probabiy associated with life.
lit tbe boiled bulbs, ro sig'cu of lifle appeared la those filled with car-
bonic acid, or iii those filled witb Itydrogen ; but organisais did appear
ln that filled witb the heated air, and lu the milk bulb filled wlth
oxygen. The oxygen and meat buib horst spontaneously.

Lu another set of experimeîits Dr. Child used a porcelalu tube
partly filled with grourîded puinice, onie end beiîîg connected with a
gasiiolder, aîîd tbe otiier with the bulb holding the putrescible
matter. The buibs had two aecks as before, oue cotnnected by meauis
of an india-rubber cork with the porcelain tube, and the other bezît
and insertcd lu sulphurie acid. 44 The central part of the tube con-

(1) IlEssays on Physiological Subjeets." By Gilbert W. ChUld, m.D.e
F.L.S., F.C.S., of Exeter College, Oxford. Longmans.
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